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Tl elval o MikpoeAeyKTNG

Microprocessor

~<2 Microcontroller
A www.mikroe.com/chapters/view/1

Fig. 0-1 Micrecontroller versus Microprocessor

e MuwKpOC uTtoAoyloTn¢ Leoa o€ chip
* [epLExeL eneéepyaotn, LvAun Kot etcodouc/e€66ouc
e JUVNOWC EVOWHOATWVETOL OE L0 CUOKEUN TTOU EAEYXEL
e EvoC MLKPOEAEYKTNG ELvVaL OUXVA ULKPOC 0 PEYEBOC KaL EXELXAUNAO
KOOTOG



Tt etvawrto Board Avarmtuénc

* Eva PCB oyeblaopevo va
urtootnpiéel Slepyaoleg
EVOC ULKPOEAEYKTN.

e TUTILKO TLAMLOTA TOU ELvaL:

KOkAwpa tpododooioc
Mpoypappati{lOMeEVO KUKAWMOL

Baowkec elcodot, ouvnOBwc kovpra kat LED
Akpodektec I/0



O Mkpoeheyktnc Arduino: Atmel ARV Atmega 328

Atmel AVR
ATmega 328
(PCINT14/RESET) | 1| PCE A PCS E (PCINT13/ADCS/SCL)
Reset Analog input AS
(peiNT16RxD) [2] Poo pc4 B7] (PCINT12/ADCA4/SDA] ' I
Digital pin DO (Rx) 2, 4 Analog input A4 l Flash ‘ RAM ‘ EEPROM ‘ ngﬁg’;fs
(PCINT17/TXD) | 3| PD1 Pcapgl (PCINT11/ADC3) — e F—— -
Digital pin D1 (Tx) Analog input A3 1 t
(PcinT181NTO) [4] PD2 PC2 E (PCINT10/ADC2)
Digital pin D2 Analog input A2
(PCINT19/0C2B/INT1) PD4 PC1 (PCINTS/ADC1) :
Digital pin D3* H z Analog input A1 Central processing unil
(PeinT20xekiTo) | 6 | Poa pco pa] (PCINTE/ADCO)
Digital pin D4 Analog input A0
sv |7]vee GND P2] Gnd f—s——— — —_ —
Analog-digital Analog
ana [B8] ono arer B7] Arer 1Sanai UART | ( Interrupls J et oy ] [mmmmm
(PCINTSIXTAL1/TOSC1) [9] PBS avee ol sv t t l f
(crystal)
(PCINTZ/XTAL2TOSC2) HO| PBT PBS (PCINTS/SCK)
(crystal) 10 L Digital pin D13 10 lines
(PCINT21/0C0B/T1) [1 1| PDS PB4 8] (PCINTAMISO)
Digital pin D5* Digital pin D12
(PCINT22/0CONAIND) H 2| PDS PE3H 7] (PCINTIMOSIOC2A]
Digital pin D&* Digital pin D11*
(PCINT23/AIN) H 3] PO7 pe2fi6] (PCINT2/SS/I0C18B)
Digital pin D7 Digital pin D10*
PeiNT1oicLkonce) 4] reo 15] (PCINT1/0C1A)
Digital pin D8 igital pin D3*

Arduine pin mapping in blue

* denotes capable of
PWM output



Lot Onuovpyndnke to Arduino

* Physical Computing — xpnon ocToELwV TTou
urtopouv va aAAnAemidpouv pe to meptBaAiov
YUPW HOG

* To Arduino apyka dnuoupynonke amo
oXEOLAOTEC KOl KAAALTEXVEC VLA TNV TTPWTOTUTIN
aAAnAenidbpaon NAEKTPOVIKWY eVOEiEewv

* Anpoupynonke ylo N oXETIKOUC LE TNV
ETILOTAMN TWV NAEKTOVIKWV/TIANPODOPLKNAC

e ATtOLTEL TUTILKN YVWON apXwV
NMPOYPUMATIOOU

e Avoxn opaApatwyv KoAwdiwaong



MovteAa Arduino
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Digital Input / Digital output
(PWM on pins 3,5, 6, 9, 10, 11)

U.SB Arduino
connection Uno
Revision
7-12 volt 3
Input power
(9v is
common) Power Analog input /

pins  Digital input or
output



Avvatotntec Ekpadnonc pe tn xprpon touv ArduinoUno
* ELoaywyn otnv nAektpovikn (tdon, pevpua,
avtiotaon)
* MMwc AsttoupyoUV oL aLoONTAPEC
* ELoaywyn otov MpoypapuUaTIONO
* 2xebLaoUOC BaokoU enoTNUOVIKOU e€oTIALOOU
* EUpeon AaBwv/EnaAnBsuon

* JUYKEVTPWON OTOTLOTIKWY Kot OEGOUEVWV TIPOC
aéloAoynon



Arduino

* MAatdoppa LALKOU avoLlxToU KwOLKA BOCLOUEVO OTOV ULKPOEAEYKTN
Atmel AVR 8-bit kat oe IDE Baolopevo oe C++

* Mavw amo 300000 boards €xouv oxeblaotetl
* To Arduino Due Baociletat oto 32-bit ARM Cortex



Digital Ground
Digital 1/0 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analog Reference Pin

'MADE
| IN ITALY
J

T o o 4

USB Plug —
Reset Button

- : 2} on . =
H S E - T In-Circuit
: ‘.=| P = miiy : Serial Programmer
q - o
2 ATmega328
Microcontroller

External Power Supply

Reset Pin
3.3 Volt Power Pin
5 Voit Power Pin

Analog In
Pins (0-5)

Ground Pins

Microcontroller: ATMega328P

(http://www.atmel.com/devices/atmega328p.aspx?tab=documents)

E€¢wtepikn tpododooia 7-12V

Wnolakeg eicodol/e€odol 14

Yrnootipin PWM 6 anotic 14

Avaloykeg eloodol 6

Méyiloto pevpa yia kabe /0 40 mA

Méyioto pevpa yia ta 3.3V 50 mA

MvAun nipoypappatog (Flash) 32 KB (0.5 KB bootloader)
MvAun 6edopévwy (SRAM) 2 KB

Mvrjun EEPROM 1 KB

PoAoi 16 MHz

YriootnpOpeva P WTOKOAAQ UART, SPI, 12C

* AwBEtel To ATMegal6U2 ocav petatpormea USB-to-serial, yia
ouvdeon Me umoAoyloty. Mmopel va AelTOUpPYROEL HE TNV
tpododooia tou USB yia pebpa €wg 500 mA.

* Evowpatwveléva LED to omoio eivat cuvdedepévo e to pin 13.

*  AwBEtel v €icodo AREF péow tng omoiag umopetl va 6oBeil
e€wTtepIK TAon avadopdc otov evowpatwuevo A/D.

* AwaBétel éva mAnktpo RESET.

*  AwBEtel 6vo LED (RX kat TX) ta omoia avaBoofrivouv otav
UTLAPXEL ETILKOLVWVLAL LE TOV UTTOAOYLOTH HECow USB.
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http://www.atmel.com/devices/atmega328p.aspx?tab=documents

Uuplicate L2C
Pin13  pins{Uno EE‘

o
LED™~_ rev]) ‘wi R,
i

o B0 P WD LA o D

Interrupt 1
Interrupt 0

DIGITAL =E
{5k r .
e -  Arduino o
///'/'r - Power LED
Sefial—" ®. o
LEDs —~—
Switch
| :
External OC C C SHe_ww. A O
Power Connector SHE==EE5E

p—4 L= i Mo Bl |
OO000000 000000
Additional Pins

(LUing rey 3)
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Led pin 13 7-12V Low dropout +5 V regulator

g
S
+5U <
b=l
z
o X1
% ouERSUDM ¥ _D21MMX U1
NCP1117ST58T3G +5y
gé R = UIN 31607 . 5U
~ o~
" BKR o
7l ~i N 17z
PLIRIN PC1 = = L, Pc2C2
a5 a5 470 TVU MBI
= o GND GND GND GND
GND
i Low d t+3.3 V regulat
Min VIN > —  Low dropout +3. regulator
«“ P
S oN/OFF LS R SHER oN
5 1u 15 I g
e\D NesFB [ 205 s
fat RESET 35 —
’ = LP2985-33DBUR +3U3 15 RNAE 1K
Arduino(TM> UNO Rev3 &
&
1 == Power ON led
= (£ 8 ower e
< O
+5U il fele] GND 8x1F-H8.5
[
Q0 GND
ICSP1 ST o .
MISO2 15 02 ‘ i Ry = 0] ovf GND +By
SCK2 35 ot MOS[2 N E] i csp /P C4
RESET2 | 575 &8 n n 15 o2
e B R 35 &t 100n 10x1F-H8.5
<M ™ L [viad QO O
3x2 M 2[] a ZS [ RESET-EN o 50 05 i} s} SCL
[ K A [ NN il 5 | soA
GND 3 N U8 5t i o S gg 3x2 M GND , AR 85
< )a (PCINT7 /0CBA/OCACIFB? e s pol Sk i\ NN e =
q (PCINTEPBE %%Sg— —] =23, SN sLx gO 13 .
RESET(PCL/DK) (PCINTBPBS Z S @ L 551 12
USB-B_TH ra/pciNTped (—15-BRA 1 e T, 2t i& ‘ 20| 11 rauinoana Og
X2 <PDB/MISO/PCINTPBI (% o 2 RESET  (SCKYPBS |2 —0| 18
0 XTAL2(PCE> (PDL/MDSI/PCINT2)PBZ [—o MOSI2 ER o 201 5 .
(SCLK/PCINTLPBL |2 SCK2 8 crospPe3 12 sl I
D= XTALL (SS/PCINT®)PBO XTAL2 sspB2 |45 SS p INS
ol - (oc1>pB1 109 P hes
= G 8 | x1aL4  acepse |-+ 108 g
i AUCT (INT4/1CP1/CLKBYRC? % 5 CSTCE16MAUS3-RE 15”"‘%1 54 ,7—20 e 43
g (0C1A/PCINTRYPCS 23 8 & ﬁREFT AREF crocsypes 28 ANS/SCL I 20 Lr—y
g = (PCINTS/0C1BYPC (22 3 & 29 aucc  AnC4dRce | -2Z—DOD4/S0A I 10 RN3B 22R
g 4 Sn urc (RCINTLRYRCA |25 o S +5U AEND  cADcRCI —2E——A03 5
3 Nl fon BND (AINZ2/PCINTA1PC2 [—2— B = 5 <ADC2>PC2 |22 e g
@ ia = 2 vce chocoRcy (2% ADL RN3C 22R
= 55 (CTS/HHB/AING/TO/INTZ3PD7 13 GND (ADCRIPCE) a0n
IB_WCAR 22 | cap CRTS/AING/INTEPDS |12 -
USHIFLT USBUCC 3] uvee (XCK/AINA/PCINTL2)PDS (12 CAINLPD? (23 102
RH= 1 05 CINTS/AINDPD4  [— CAINGPDS [~ % 106
100n S 25 o (TXD1/INTPDI |4 ¢ropos (108 . e o
g g LGND UBND (RXD1/AINI/INT2)PD2 -3 cTapos4 [-5—102 A d d t I
r‘I»: — S 55 CAING/INTLRDL  |-2— ¢nTwpoa (2 —103 rauino Igl d
. 28 2 4D PAD (OC@B/INTRFDE | -5— anTerDz [ 1217 —
GND H GROUND | ATMEGALEL2-MUCRD §L§3§23§, 2 102 i n S
GND p
TMEGA32BP-PU
pxn 1K RN4R
arxn  tERNIP

USB controller

Serial com leds

Atmega 328P




Win = Wau, DROPOUT VOLTAGE (V)
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1.2

1.0

0.a

0.6

0.4

0.2

NCP1117-5 V (1 A)

I D.45
T,;=25°C, Max dropout Vo=33V 150-q
| €y, =10nF
Ty==40°C voltage=1.2 V et /‘
0.35
-—-'-'-__-.-.
[T oG s o2
.l =
,; 0.25 ]
2
2 0.2
50 mA __ |
0.15 s
Load pulsed at 1.0% duty cycle
] | A ———
0 200 400 600 800 1000 B 10mA __|
b 3 |
lgt. QUTPUT CURRENT (mA) o _—1mA

_
=50 =25 0 25 50 TS 100 125 150
Temperature = (*C)

Figure 3. Dropout Voltage vs Temperature

LP2985 150-mA Low-noise Low-dropout Regulator-3.3 V
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Digital pin 0 = Rx (pin 2/RxD of uC)

Digital pin 1 = Tx (pin 3/TxD of uC)

Digital pin 2 = General 1/O (pin 4/PD2/INTO of uC)

Digital pin 3 2 General I/O ) PWM (pin 5/PD3/INT1 of uC)
Digital pin 4 = General I/O (pin 6/PD4/T0 of uC)

Digital pin 5 2 General I/0 1 PWM (pin 11/PD5/T1 of uC)
Digital pin 6 > General I/O0 1 PWM (pin 12/PD6/AINO of uC)
Digital pin 7 = General I/O (pin 13/PD7/AIN1 of uC)

Znueiwon: OL evallaktikol tpomoL Aettoupyiac twyv digital pins daivovtatloto datasheet, og. 88, Mivakag 13-9.

Digital pin 8 2 General I/O (pin 14/PBO/ICP of uC)

Digital pin 9 = General I/0 ; PWM (pin 15/PB1/0C1 of uC)

Digital pin 10 - General I/O 1 PWM (pin 16/PB2/SS of uC)

Digital pin 11 = General I/O ; PWM (pin 17/PB3/MOSI of uC)

Digital pin 12 = General I/O (pin 18/PB4/MISO of uC) :l- ICSP header
Digital pin 13 = General I/O (pin 19/PB5/SCK of uC)

Znpueiwon: O evaAlaktikol tpomotl Asttoupyiag twy digital pins daivovtaloto datasheet, ogA. 82, Mivakag 13-3.



Analog pin 0 = General I/O 1} Analogin (pin 23/PCO/ADCO of uC)
Analog pin 1 - General I/O 1} Analogin (pin 24/PC1/ADC1 of uC)
Analog pin 2 = General I/O rj Analogin (pin 25/PC2/ADC2 of uC)
Analog pin 3 = General I/O 1} Analogin (pin 26/PC3/ADC3 of uC)
Analogpin 4 - General I/O ) Analogin (pin 27/PC4/ADC4 of uC)
Analogpin 5 = General I/O ) Analogin (pin 28/PC5/ADCS5 of uC)

Znueiwon: OL evallaktikol tpomot Aettoupyiag twyv digital pins daivovtatoto datasheet, oe). 85, MNivakag 13-6.

AREF = pin 21/AREF of pC (E€wtepikn elcodoc avadopdg yia tc avaloylkec etcodouc. O A/D sivat 10 bits pe sowtepikn
taon avadopdcs5 V. AnAadn petatpénel taoelc ano 0 éwg 5V og 0 €éwg 1024 1 000h €wg 3FFh).

GND - pin 22/AGND of uC (AvaAoytkn yeiwon).



ATmega168/328 Pin Mapping

Arduino function Arduino function
reset (PCINT14/RESET) PCSLY}" 28] ] PCS (ADCS/SCL/PCINT13) analog input 5
digital pin 0 (RX) (PCINT16/RXD) PDOLJ2 7] PC4 (ADCA/SDA/PCINT 12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) POD1L} %{ ] PC3 (ADC3/PCINT11) analog input 3
digital pin 2 (PCINT18/INTO) PD2[}+ 1] PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C2B/INT1) PD3[]}s 21 ] PC1 (ADC1/PCINT9) analog input 1
digital pin 4 (PCINT20/XCK/TO) PD4 e 231 1 PCO (ADCO/PCINTS) analog input 0
vCC vCCL} 21 ] GND GND
GND GND[}e 2] AREF analog relerence
cryslal (PCINTE/XTALV/TOSC1) PBS[]s ol ] AVCC VCC
crystal (PCINT7/XTAL2/TOSC2) PB7 [} 190_] PBS (SCK/PCINTS) digital pin 13

digital pin 5 (PWM)  (PCINT21/0C0B/T1) PD5S [}
digital pin 6 (PWM) (PCINT22/0COA/AINO) PD6 ]2
digital pin 7 (PCINT23/AIN1) PO7 '3
digital pin 8 (PCINTO/CLKOACP1) PBO

18] PB4 (MISO/PCINT4) digital pin 12
1701 PB3 (MOSI/OC2A/PCINT3) digital pin 11(PWM)
18] PB2 (SS/IOC1B/PCINT2) digital pin 10 (PWM)
15] PB1 (OC1A/PCINT1) digital pin 9 (PWM)

Dygital Pins 11,12 & 13 are used by the ICSP header for MISO,
MOSI. SCK comnections (Atmega168 pins 17,18 & 18). Avold low-
impadance loads on thasa pins when using the ICSP header

18



OO0 00 0 O (¢ ICSP header (In-Circuit Serial Programming)

-] NOWNTMMONHSS
t t AV
DIGITAL (PWM~) F &

t

3.3U
Jp3 M
Mrsn  Meo [~ ~2 145
- % S0} stk [2= =4 [nost o=
: pxmmw © ARDUINO = pFSFT ReseTd5.5  So fono
i o WAL : 5P 1
- ‘ " EMD

A WHW . ARDUINO,.CC = MADE Am A1ALTY

T T

e.g. Plug a programmer to flash the
bootloader (AVRISP mkil)
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Structure

a

ATMega168 |ATMega328

ATmega1280

: . ARDUINO CHEAT SHEET V.02C Pl o
void setup() void loop() boobtioader} | 16kB 32kB 128kB.
Mostly taken from the extended reference: S ;';gB a8 o8
amirsl Steuptiures http':/lardy|no.ccleaneferepceIExtended -
if (x<5){ Jelse{ } Gavin Smith — Robots and Dinosaurs, The Sydney Hackspace Yy Dusrmiancver N
switch (myvar) { i e
call)sc Il‘c Constants Qualifiers V4 External Interrupts #0f 10 Erja:ng has I?ia) 54 + 16 analog
re; ’ HIGH | LOW static // persists between calls attachInterrupt(interrupt, function, 0 R 11X
R e INPUT | OUTPUT volatile  //use RAM (nice for ISR) [.OW.CHANGE.RISING,FALLING]) e g T
dcfnult? true | false const // make read-only detachInterrupt(interrupt) Serial Pins  |1-TX 15 - RX4 14 - TX4
. ’ 143 // Decimal number 9 PROGMEM // use flash interrupts() 2- (Int o) 2,3,2120,19,18
$ i i o nolnterrupts Ext Interrupts |3 - {Int 1) (IRQO- IRQ5)
for (int i=0; i <= 255; i—=){ ! 8:1? OIﬂﬁtT]Ig:::er P = N . e — 5.6 Timer 0
while (x<5){ } . ,ry | P D'g'tal.l/o - S ( Labrarics: PWM pins gq? i H:Z:; 0-13
do { } while (x<5); 0x78 // Hex number pinMode(pin, [INPUT,OUTPUT]) P il n D L] e
| continue; //Go to next in do/for/while loop L ulnmgnCd e begin([300, 1200, 2400, 4800, 9600 12.MSO  [50-MSO
| returnx;// Or ‘return:” for voids. deryricrescns SN o 14400, 19200, 28800, 38400, 57600, sp 15506 |ea sox
h oS : . ISUL // Force long unsigned ; {/fWrite High to inputs to use pull-up res Ao 5 » >
A goto /f considered harmful :-) A > 4 g‘ g P p [ 115200] Analogd - SDA |20 - SDA
N 10.0 // Forces [loating point f N —d ) \IZC Analogs - SCK_ |21 - SCL
w 2.4e5 // 240000 | Analog 1/0 end()
7 g = 1 avails N
| Further Syntax e analogReference(|[ DEFAULT,INTERNA Int ay ailable() = p— =% Header 5o
/# (single line comment) ( Data Types ) L.EXTERNALY]) int read() nesen mod e - t:t:ii iy
/* (multi-line comment) */ void int analogRead(pin) //Call twice if ﬂu.sh(,) woypoode 19 esr iscy SR, e
#define DOZEN 12 //Not baker’s! boolean (0, 1, false, true) switching pins from high Z source. pr!nt(_) el ZpEae |SP Header 10-pin
\_#include <avr/pgmspace.h> chaf’ (e.g. “a’-128 to 127) A analogWrite(pin, value) // PWM \ :)vrrlil:::h)lo D oo sefors wos @ v
ll]lSlg]led char (0 to 255) - _( = :z:; ;: ::i RF;Z: ij: I :;: ;:E
——— ~N byte (0 to255) ( Advanced 1/0 h EEPROM (¥include <EEPROM h>) gk a0 =0, 3)
B General Operators int (32,768 t0 32,767) tone(pin, freqhz) byte read(intAddr) Npc =y
. (:’szlg?nc)m opcragor{, i) unsigned int (0 to 65535) tone(pin, freqhz duration ms) write(intAddr,myByte) sack oo
+ (addition - (subtraction ) ceqe z o e
s S word (0 to 65535) noTone(pin) [ S s Qs T Orange TXD
- e : ervo (#include <Servo.h> Blow R0
* (mulfiplication) /(division) long (-2,147,483,648 to shiftOQut(dataPin, clockPin, p ( o s mcy s ) . SRR RIS
% (modulo) attach(pin , [min_uS, max_uS])
o 2,147,483 647) [MSBFIRST,LSBFIRST], value) rite(angle) 7/ 0-180 e e —x
o I unsigned long (0 to 4,294,967,295) unsigned long pulsen(pin, [HIGH,LOW]) 58 — e ol o
< (less than) = (greater than) ] A e \_ > ’ writeMicroseconds(uS) //1000-2000, o R L oA
<= (less than or equal to) N} | P 1500 is midpoint ool WEHZ 280 Al i S
STes 3.4028235E+38) e 5 ~N se TH B
== (greater than or equal to L read() // 0-180 el He 2 fis
& &(%an d) | (or) q ; (no)t) double (currently same as float) unsigned long millis() // 50 days overflow. attached() //Returns boolean oot smde DL Ak
N\ . L sizeof(myint) // returns 2 bytes unsigned long micros() // 70 min overflow \_ detach() sl Bhas
¥ XTAL2 10 19 scK DIO 13 From
— < 7 delay(ns) p TS ——— g g s e | e
Pointer Access 4 Strings \ delayMicroseconds(us) SoftwareSerial(RxPin, TxPin) ops G pMosl 0L ()
& reference operator g5 . {1 #include<SoftwareSerial h> pios g sh IO 9 (pwm)
* I : ehansll1o]; 4 N begin(longSpeed) // up to 9600
d 5] ol L SR T | W T R PP A P "
dereference operator char S2[8]={'a’'r,\d'/u i 'n"/0'}; _ Math ; B chfr I‘Cad(b) p ik lﬁl i
char S3[8]={"a’'r’,'d"/u'i’'n’ 0, "0'}; ming, 7] ma‘(x’]y) a|b > \_ print( vazﬁa) or println(myData)
T {/Included Y0 null termination constrain(x, minval, maxval ) ¥ 3
Bmlnse Operal‘ors. ) char S4[ ] = "arduino”; map(val, fromL, fromH, (oL, tot) 7 Wire (#include <Wire.h>) // For 12C N\
& (bitwise and) | (bitwise or) char S5[8] = "arduino"; pow(base, exponent) sqrt(x) S e ’
* (bitwise xor) ~ (bitwise not) char S6[15] = "arduino“" \_  sin( rad) cos(rad) tan(rad) begsn() . " TS mz}ilcr
<< (bitshift left) >> (bitshift right) N heg-n(ic]l;dr) TZI(;I Wi \:9 addr
4 T ( Random Numbers ) ;eql‘le'} rom(adc res.s,d;ou: )St i ]
~ ;g SR randomSeed(seed) // Long or int cginTransmission(a " r‘) 11D ,
Compound Operators Int mylms[é], ) long random(max) send(mybyte) / Step 2 3
++ (increment) -~ (decrement) int myPins|] = {2, 4,8, 3, 6} \_long random(min, max) send(char * mystring) £
+= (compound addition) \_  intmySensVals[6] = {2, 4,-8,3,2}; — send(byte * data, size) 3
-= (compound subtraction) 4 Bits and Bytes ) endTransmission() i/ Step 3
’f: (compound mqltjplicalion) o Conversion lowByte() highByte() byte aval!able(’)l // Num of bytes : ;
/= (compound division) char() byte() bitRead(x,bitn) bitWrite(x.bitnbit) EtEeaie - REiEn i e 0
&= (compound 'bll\v\"lse and) int() word() bitSet(x,bitn)  bitClear(x,bitn) onReceive(handler) e o EikSing Bhopundr 51 Toerss
\ |= (compound bitwise or) \_long0) float() bit(bitn) //bitn: 0-LSB 7-MSB \_ onRequest(handler) 4 \_ J|
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Data types

short —>

uintle_t _—

word

uint8_t <—»

Numeric types
int

unsigned int
long

unsigned
long

float

double
boolean

char

byte

Other types
String
void

Bytes

1
Use

Range
—12768 to 32767
0to 65535

—2147483645 1o
2147483647

4294067295

3.4028235E438 to -

140282356418
Sameas float

false (D) or true(l)

=128 10 147

0to 255

Use

Represents positive and negative integer values.

Represents only positive values; otherwise, similar to int.
Represents a very large range of positive and negative values.

Represents a very large range of positive values.

Represents numbers with fractions; use to approximate real-
world measurements.

In Arduino, double is just another name for float.
Represents true and false values.

Represents a single character. Can also represent a signed value
between —128 and 127.

Similar to char, but for unsigned values.

Represents arrays of chars (characters) typically used to contain text.

Used only in function declarations where no value is retumed.

https://www.arduino.cc/en/Reference/HomePage
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1Nt
int

%
Y.

float z;

[
1l

1;

= [ 2; S/ vy now contains @, ints can't

(float)x / 2.0; /f z now contains .5 (you have to use 2.0,

hold fractions

=

not 2)

int inputPins[] = {2,3,4,5}; [/ create an array of pins for switch inputs

int ledPins[] = {10,11,12,13}; // create array of output pins for LEDs

void setup()

for(int index = 0; index < 4; index++)

pinMode(ledPins[index], OUTPUT)

[/ declare LED as output

pinMode(inputPins[index], INPUT); [/ declare pushbutton as input

char myChar = "A

char myChar = 65; ff both are equivalent

char Strl[15];

char Str2[8] = {'a", 'x', 'd', 'u', '"i', 'n', 'o'}:
char Stx3[8] = {'a", 'x', 'd", 'u', 'i', 'm', 'of
char Str4| ] = "arduino":

char Stx5[8] = "axrduino";

char Str6[15] = "arduino":

Zuvaptnoelg yia character strings
strlen(string)
strcpy(destination, source)
strncpy(destination, source, 6)
strcat(destination, source)
strcmp(str, "Arduino")
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2UVApPTNOEIS TNG KAdong String

char oldString|]
String newString

"I want this character array in a String object”;
oldString;

charAt(n)
compareTo(52)
concat(52)
endsWith(52)
equals(52)
equalsIgnoreCase(52)
getBytes(buffer,len)
index0f(5)
lastIndex0f(S)
length()
replace(A,B)
setCharAt(index,c)
startsWith(sz2)
substring(index)
substring(index,to)

toCharArray(buffer,len)

toInt()
tolowerCase()

tolpperCase()
trim()

Returns the nth character of the String

Compares the String to the given String 52

Returns a new String thatis the combination of the String and 52

Returns true if the String ends with the characters of 52

Returns true if the String is an exact match for 52 (case-sensitive)

Same as equals but is not case-sensitive

Copies Len(gth) characters into the supplied byte buffer

Returns the index of the supplied String (or character) or—1if not found

Same as indexOf but starts from the end of the String

Returns the number of characters in the String

Replaces all instances of String (or character) A with B

Stores the character cin the String at the given index

Returns true if the String starts with the characters of 52

Returns a String with the characters starting from index to the end of the String
Same as above, but the substring ends at the character location before the ‘to” position
Copies up 0 1en characters of the String to the supplied buffer

Returns the integer value of the numeric digits in the String

Returns a String with all characters converted to lowercase

Returns a String with all characters converted to uppercase

Returns a String with all leading and trailing whitespace removed
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MNapadeiypara

number = string

String str = String(13) - str="13"
String str = String(13,HEX) = str="D"
String str = String(13,BIN) = str="1101"

number - string
int valuel =13;
long value2 = 1234;
char buffer1[7];
char buffer2[12];
itoa(valuel,buffer1,10);
itoa(value2,buffer2,10);

Compare strings
char stringl[] = ‘1234’;
charstring2[] = ‘4567’;
if(strcmp(stringl,string2) ==0) {

string =2 number
charstr[]="13";
int var=atoi(str);

Operator  Example

Equivalent expression

string = number
String str1="1234";
int var=strl.tolnt();

+= value += §; value = value + 5; // add 5 to value

-= value -= 4; value = value - 4; // subtract 4 from value

#= value *= 3; value = value * 3; // multiply value by 3

/= value /= 2; value = value / 2; // divide wvalue by 2

= value »»= 2; value = value »» 2; [/ shift value right two places
4= value <<= 2; value = value << 2; // shift value left two places
&= mask &= 2; mask = mask & 2; // binary-and mask with 2

|= mask |= 2; mask = mask | 2; // binary-or mask with 2

intx =6;

intresult = x<< 1;// 6 shifted left 1 is 12
int result = x >> 2; // 12 shifted right 2 is 3;

string =2 number
String str1="1234";
charstr2[5];
strl.toCharArray(str2,5);
int var=atoi(str2);

int x =258;
hiByte = highByte(x)
loByte = lowByte(x);

// 258 is 0x102 in HEX

;//hiByte=01

// loByte=02

x = word(hiByte,loByte); //x=258
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constrain(x, min, max) - Emiotp€del TiuR HETAEL Min KAl max

min(x,y) - Emotpedel TNV AAXLOTN TLUN METAEL X KOL Y

max(x,y) - Emotpédel T HEYLOTN TIUA HETAEL X KAl Y

pow(x, y) - Emiotpedel x¥

sqrt(x) - Emotpedel TNV TETpAYWVLKH pilat TOU X

floor(x) - Emiotpédel TNV akEpala TN OV ival PLKPOTEPN TOU X

ceil(x) - EmLoTpEdEL TNV OKEPOLA TLUA TTOU €lval LEYOAUTEPN TOU X

sin(x)-cos(x)-tan(x) - Huttovo-Iuvnuitovo-Edpamtopévn tne ywvlac x os rad.
(x=degrees*P1/180)

random(max) - Enwotpédel tuxaia tipun ano 0 éwg max-1

random(min,max) - Emotpedel Tuxaila TLUn amd min £wg max-1

randomSeed(1234) - Emavekkivel tnv Peuvdotuyaia yevwntpla
bitSet(x, bitPosition)

bitClear(x, bitPosition)

bitRead(x, bitPosition)

bitWrite(x, bitPosition, value)



Bryjpata Ekkivnong

* >TNnV otooeAida: http://arduino.cc/en/Guide/HomePage
1. Eykatdaotoon tov nepiBaArlovroc Arduino (IDE)

2Uvdeon tou board otov unoAoyiotn pe USB kA wodLo

Av xpelaletal, eykataotaon odnywv

EktéAleon tov Arduino IDE

Ermiloyn board

Ertiloyn oeplakng O0pag

Avolypa tou ntapadeiypoaroc blink

Eykataotaon tov npoypappatocg oto Arduino board
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http://arduino.cc/en/Guide/HomePage

sketch_aug02a | Arduino 1.6.10%
File Edit Sketch Tools Help

Serial monitor

sketch_auglZa

woid setup () § ~
ASoput your setup code here, to run once:

'

Compile

woild loopi)

A4 put your main code here, to run repeatedly:

Upload to board

New sketch

Code Editor Open existing sketch

Save sketch

P https://www.arduino.cc/en/Main/Software (version 1.6.10)
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https://www.arduino.cc/en/Main/Software

Select Serial Port and Boar

File Edit Sketch |Tools Help
F y  Auto Format Chrl+T
Archive Sketch
Fix Encoding & Reload
Serial Monitor

=10l x|

sketch_jan12a

Ctrl+Shift+M

Board

Programmer
Burn Bootloader

Arduine Duemilanove

(%) sketc

File Edit Sketch

sketch_novidg

Tools| Help

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor

Board
Serial Port

Programmer

Burn Bootloader

Ctrl+T

Ctrl+Shift+M

H @ Arduino Uno

ol

Arduino Duemilanove w/ ATmega328

Arduino Diecimila or Duemilanove w/ ATmegal68
Arduino Nano w/ ATmega328

Arduino Nano w/ ATmegal 68

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal 280)

Arduino Leonardo

Arduino Mini w/ ATmega328

Arduino Mini w/ ATmegal6s

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal 68

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3V, 16 MHz) w/ ATmegal68
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal 68

Arduino NG or older w/ ATmega8




MnvuUpata Kataotaonc

Size depends on
complexity of your sketch

Uploading worked

Binary sketch size: 1118 h'n':tts- {of a 14336 byte moximm)

Wrc.ng serial Pnrt selected Serlal port *fdev/ty.ushserlal-A4001ga8' not found. Did you select t

Wro ng board selected Wrong micrecontroller found. Did you select the right board from the

DY SRELLT] JLOE: OU0 FyLES LUT W F LD LYLE ENMLA LR )

nerdy cryptic error messages

todbot.com/blog/bionicarduino



Napddelypa XpriongArduino

'?f*,)"{;l!
’ ' 1"'1. leckn GH )3
* Eyypadn kwdika e i, Loy () o
* Compile '-
* Upload $ o

E  TX/RX flash

N
A
L
: sketch runs
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3

O sketch_aug03a | Arduino 16.10 - O

£

File Edit Sketch Tools Help

sketch_aunl3a g

#ginclude <library name.hs =

woid setupi() |
// put your setup code here, to run once: * H ovuvdptnon setup() koAsitat katd Ttnv Evapén TOU

\ TIPOYPAUHUATOC 1 HETA armo Reset kol ekteAeital povo pa ¢opd.
XpnolyomoLleital yo tThv apxlkomoinon twv HeTaBANTwY, NG

id 1 ’ ' .
veid Loopl) AELTOUPYLKOTNTOLC TWV XPNOLLOTIOLOUEVWV Pins, KATL.

A4 put your main code here, Lo run repeatedly:

H ocuvaptnon loop() ekteAeitatl petd tnv setup() kat sivatl to
KUPLWG TIPOYPOLUMOL TIOU EKTEAELTOL CUVEXWC.

1 Arduine/Genuing Mega or Mega 2560, ATmega2560 (hega 25607 on COMZ
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Blink | Arduino 1.6.10
File Edit Sketch Tools Help

A4 the setup function runs once when you press reset or power the board

wold setup() |
F4 dnitialize digital pin 13 as an output.
pinMode (13, OUTPUT):

}

A4 the loop function runs owver and owver again forewer
wvold loopi) |

digitalWrite (13, HIGH): A4 turn the LED on (HIGH is the woltage lewel)

delay(1000) ; S/ walt for a second

digitalWlrite(ls3, LOW): F4 turn the LED off by making the woltage LOW

delay(l000) ; S/ wait for a second

Arduine/Fenuing Uno on COMG

int led=13;

void setup() {
pinMode(led,OUTPUT)

}

constintled=13; //read-only variable

void setup() {
pinMode(led,OUTPUT)

}

defineled 13

void setup() {
pinMode(led,OUTPUT)

}
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Aoknon

Na ypadtei npoypappa to onoio va Kavet blink to led 13 10 ¢popEg ka peta va to adprivel onoto.
Xpnowuonowwvtag to Arduino Shield avaBoopriote ta LED evaAAag ko dtadoxika.
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