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Akideg 1/0 Tou Arduino
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Digital I/O Pin modes
INPUT,
INPUT PULLUP,

OUTPUT



HIGH

When a pin is configured as an INPUT with pinMode(), and read
with digitalRead(), the Arduino (ATmega) will report HIGH if

e A voltage greater than 3 volts is present at the pin (5V boards)

e A voltage greater than 2 volts is present at the pin (3.3V boards)

When a pin is configured to OUTPUT with pinMode(), and
set to HIGH with digitalWrite(), the pin is at:

e 5 volts (5V boards)

e 3.3 volts (3.3V boards)



LOW

When a pin is configured as an INPUT with pinMode(), and read
with digitalRead(), the Arduino (ATmega) will report LOW if:

e a voltage less than 3 volts is present at the pin (5V boards)

e a voltage less than 2 volts is present at the pin (3.3V boards)

When a pin is configured to OUTPUT with pinMode(), and set to
LOW with digitalWrite(), the pin is at O volts (both 5V and 3.3V
boards).



pinMode(pin, mode)

H evtoAn pinMode(pin, mode) kaBopilel OTI N CUYKEKPIYEVN
ynelokn akida (pin) Tou Arduino 8a Asitoupyei cav €icodog n
oav ££000G.

pin: the number of the pin whose mode you wish to set

mode: INPUT, OUTPUT, or INPUT_PULLUP.



digitalWrite()

Writes a HIGH or a LOW value to a digital pin. If the pin has been
configured as an OUTPUT with pinMode(), its voltage will be set
to the corresponding value: 5V (or 3.3V on 3.3V boards) for
HIGH, OV (ground) for LOW.

Atmega pins can source (provide positive current) or sink
(provide negative current) up to 40 mA (milliamps) of current to
other devices/circuits. This is enough current to brightly light up
an LED (don't forget the series resistor), for example, but not
enough current to run most relays, solenoids, or motors.



digitalRead(pin)

digitalRead(pin) reads the value from a specified digital pin,
either HIGH or LOW.

pin: the number of the digital pin you want to read (int)

delay(ms)

delay(ms) pauses the program for the amount of time (in
miliseconds) specified as parameter. (There are 1000
milliseconds in a second).



millis()

Returns the number of milliseconds since the Arduino board
began running the current program. This number will overflow
(go back to zero), after approximately 50 days.



Evowpatwpévo LED Ttou Arduino




KUkAwpa evowpatwpupévou LED Tou Arduino
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Mpoypapyupa TTOU OavaBoofrnver to LED Trou eivai
TOTTo0ETNMEVO OTNV TTOpPTA 13 KAOE Eva deuTEPOAETTTO.

int ledPin = 13; // LED connected to digital pin 13

void setup() {
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop() {
digitalWrite(ledPin, HIGH); // sets the LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); // waits for a second

}



AugopolwoTe Tov Xpovo 1ou 1o LED 13 trapapével avapuévo
TPOTTOTIOIWVTAG TO delay, petappalovriag @OPTWVOVTAG Kal
EKTEAWVTAG TO TTPOYPAM Q.



Resistors

A resistor is a passive two-terminal electrical component that
implements electrical resistance as a circuit element. Resistors

may be used to reduce current flow, and, at the same time, may
act to lower voltage levels within circuits.




Resistor Color Code

[ [
560k Q

4 bands resistor with +/- 10% tolerance
(looser tolerance)

237 Q

(5 bands rfS/iStOf ) with +/- 1% tolerance
narrower tolerance I I ﬁ

Multiplier Tolerance

Gold
Silver




LED

Ta LED civar €101ké¢ diodol nuiaywyou TTou pwToBoAouvV OTavV
MECOQ aTTO QUTEC OIEPXETAl N KATAAANAN TINR NAEKTPIKOU
peupaTog. Alakpivovral oe miniature kai high power.

ANODE o\ THODE




LED 5mm kOkkKivo

1.8-2.2V DC forward drop

Max current: 20mA

Suggested using current: 16-18mA
Luminous Intensity: 150-200mcd
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Mpdéypapupa TTOU avaBoofniver to LED Trou €ivai
TOTTOBETNMEVO OTNV TTOPTA 2 KABE HICO deUTEPOAETTTO.

int ledPin =2; // LED connected to digital pin 2

void setup() {
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop() {
digitalWrite(ledPin, HIGH); // sets the LED on
delay(500); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(500); // waits for a second

}



DIP switch

A DIP switch is a manual electric switch that is packaged with
others in a group in a standard dual in-line package (DIP).
The term may refer to each individual switch, or to the unit as
a whole. This type of switch is designed to be used on a
printed circuit board along with other electronic components
and is commonly used to customize the behavior of an
electronic device for specific situations
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TomroBérnon DIP switch o€ breadboard




KukAwuara rapaywyng twv 0, 1
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20voeon Arduino pe KUKAwWHO TTOpaywyng Twy 0, 1
ME avTioTaon o€ cuvdeopoAoyia pull-down

Arduino




Mpoypappa autd n TiuR Tou pin 13 ye 1o LED yiveral n idia pe
TNV TINAR €10600u oT1O0 pin 2. H TIA TNG €106060U OTO pin 2
kKaBopiletal pe xprion DIP switch kai avrioTtaong.

int ledPin = 13; // LED connected to digital pin 13
int inPin = 2; // switch connected to digital pin 2
int val = 0; /[ variable to store the read value
void setup() {
pinMode(ledPin, OUTPUT); // sets the digital pin 13 as output
pinMode(inPin, INPUT); // sets the digital pin 7 as input
}
void loop() {
val = digitalRead(inPin); // read the input pin
digitalWrite(ledPin, val);  // sets the LED to the button's value

}



Internal input pull-up resistors

There are 20 KOhm pullup resistors built into the Atmega chip
that can be accessed from software. These built-in pullup

resistors are accessed by setting the pinMode() as
INPUT_PULLUP.



Push button
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Totro0éTnon tack switch og breadboard




20vdeon Arduino pe tact switch kai pull down resistor

W e
-

= o oE @
LR R BB

LI R

LR R ]

LR R R
LR B B

-

i m e A W R R W R W F R W R R AW
T EE RN ETTEDE TR

-

-
L

L R
L R

R e R S s e W OE s E R R RS F S s RN E W E W W
R R s R R E S WS F W RS OE R R R E SR R F W W W

L L R R R T TR R R R R R T

-

WO &R E W F W W AW R W OEE W ow

s s n v mlies = » 0 0 0 0w e s

W e W W W W WO RO & s e R W W s e W
R R R S E O m F W S F SRS EF s R EFF W W W

LR
. w

LI B B
LI BB

LI B
LI LB B

LI
LI

‘t-!ttvtttt-!t!ttt—!

- e e W
L]

= |
-
L
L ]
k.l
k]
3




20vdeon Arduino pe push button (tact switch) kou LED

9,

gigs

X -
-
o=
i
3

:
4

D0
L

a
!

‘ONI'; ouInpay
121

JOREF
RESET
N
=
4
‘@




[Mpdypaupa TTOU avaBer kar ofrivel 1o LED Trou e€ival
TOTTO0ETNUEVO OTNV TTOPTA 8 KABE popad TTou TTECETAI TO push
button tToU gival ToTTOBETNMEVO OTNV TTOPTA 2.



into LEDpin = 8; // LED on pin 8
int switchPin = 2; // momentary switch on 2, other side
// connected to ground (pull up)
boolean running = false;
void setup() {
pinMode(LEDpin, OUTPUT);
pinMode(switchPin, INPUT);
}
void loop(){
if (digitalRead(switchPin)==LOW) // switch is pressed — pullup
I/ keeps pin high normally
{

delay(100); // delay to debounce switch
running = lrunning; // toggle running variable
digitalWrite(LEDpin, running); //indicate via LED
}
}



(QpoAoylakoi TTaAuoi
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f=1/T T: period f: frequency



Duty cycle

A duty cycle is the percentage of one period in which a signal
is active. A period is the time it takes for a signal to complete
an on-and-off cycle. As a formula, a duty cycle may be
expressed as:

DzéxlOO%

T

where D is the duty cycle, A is the time the signal is active,
and T is the total period of the signal.



’ Pulse Width Modulation
KUHGTOHOp(pig PWM |.l£ 0% Duty Cycle - analogWrite(0)

O1a@opeTIKO duty cycle - ‘ ‘ ‘ ‘

25% Duty Cycle - analogWrite(64)

PWM : Pulse Width Modulation | LH_LI_LM

50% Duty Cycle - analogWrite(127)

JEpEpEpEgN

75% Duty Cycle - analogWrite(191)

100% Duty Cycle - analogWrite(255)




AnalogWrite(pin, value)

AnalogWrite(pin, value) writes an analog value (PWM wave) to a
pin. value: the duty cycle: between 0 (always off) and 255
(always on).

Can be used to light a LED at varying brightness or drive a motor
at various speeds.

After a call to analogWrite(), the pin will generate a steady
square wave of the specified duty cycle until the next call to
analogWrite() (or a call to digitalRead() or digitalWrite() on the
same pin).

The frequency of the PWM signal on most pins is approximately
490 Hz. On the Arduino Uno and similar boards, pins 5 and 6
have a frequency of approximately 980 Hz.



On Arduino Uno function AnalogWrite(pin, value) works on pins
3,5,6,9, 10, and 11.
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ADC

O1 analog-to-digital converter (ADC, A/D) eival povadeg TTou
METATPETTOUV €vVa OUVEXEGC QUOIKO PEYEBOG (ouvnBwe TAoN) o€
Eva Ynelako aplOuo TTou TTapIoTAVEl TO TTAATOC TOU.

H petartpoty trepiAaupavel KBavrioyd Tou OruaTtog €10000u.
Me auTto TOV TPOTIO EICAYETAI EVA MIKPO TPAAUQ.

O ADC avrti va Kavel hia atTAfy JETATPOTTT) OUVNBwS KAVEl TNV
uetatpotry ("samples” the input) 1epIodikG. To artroTéAeoua
gival va METATPETTETAI €VO AVAAOYIKO ONUO TO OTIoIO Eival
OUVEXEG OTOV XPOVO O€ £va Orjua TO OTToio €ival dIaKpITO aTOV
XPOVO.



ADC
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Analog to digital conversion
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3-bit analog to digital conversion
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Avaloyikég eicodol Tou Arduino
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analogRead()

AnalogRead() reads the value from the specified analog pin. The
Arduino board contains a 6 channel (8 channels on the Mini and
Nano, 16 on the Mega), 10-bit analog to digital converter.

This means that it will map input voltages between 0 and 5 volts
into integer values between 0 and 1023 (2'°-1). This yields a
resolution between readings of: 5 volts/1024 units or, 0.0049
volts (4.9 mV) per unit.

It takes about 100 microseconds (0.0001 s) to read an analog
input, so the maximum reading rate is about 10,000 times a
second.
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MotevoiopeTpa

TO TTOTEVOIOUETPO Eival AVAAOYIKO NAEKTPOVIKO £CAPTNUA, TTOU
XPNOIUOTIOIEITAI OTA KUKAWMOTA WC METABANTA avTioTaon.
ATroTeAEiTal aTTd aywyiyn TTAGKa oxnuatoc Q, mavw oTnv
oTroia yupilel, ye TN PonBela evogc OTPoPEd, MIa  ETTAEH.
AvaAoya pe TNV AmrooTaoon TG €TAPNG ATTO TNV €i0000 TOU
PEUPATOC OTO TTOTEVOIOUETPO METABAAAETAI KOI N avTioTOON.




MNapaywyn HETABANTAG TAONG ME TTOTEVOIOUETPO

Potentiometer (e.g. volume control)




20vdeon Arduino PE TTOTEVOIOUETPO
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Mpoypappa TTOU d1aBAlEl TRV TIMR TAONS TTOU £QAPMOCETAI
oTnNV avoAoyikny €icodo Kal OTEAVEI TNV AVTIOTOIXN WNQPIOKI
TIMA OTNV CEIpIaKN £€§000.

int analogPin = 2; // potentiometer wiper (middle terminal)
// connected to analog pin 2
// outside leads to ground and +5V

int val = 0; // variable to store the value read

void setup() {

Serial.begin(9600); // setup serial

}

void loop(){
val = analogRead(analogPin); // read the input pin
Serial.printin(val); // debug value

}



//[Reads an analog input on analog in 2, prints the value out.
int analogValue; // variable to hold the analog value

void setup() {
Serial.begin(9600); // open the serial port at 9600 bps
}
void loop() {
analogValue = analogRead(2); // read the analog input on pin O
// print it out in many formats:
Serial.printin(analogValue); /[ print as an ASCIl-encoded decimal
Serial.printin(analogValue, DEC); // print as an ASCIl-encoded decimal
Serial.printin(analogValue, HEX); // print as an ASCII-encoded hexadecimal
Serial.printin(analogValue, OCT); // print as an ASCIl-encoded octal
(

Serial.printin(analogValue, BIN); // print as an ASCIl-encoded binary
delay(10);



KUKAwWua  TTapaywyng
METABANTAGC TAONG ME
TTOTEVOIOUETPO N OTToid
EICAYETAI O AVOAAOVYIKI)
gicodo kail Tou Arduino
yia va puBpiceTal
avaloya n @wtoBoAia
Tou LED.

PUR SEL

www-.arduino.cc
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Mpoypappa TTou di1adadel TRV TINA TAONG TTOU £QAPHOLETAI OE
avaAoyikr €icodo Kal pubpuiel avaAoya Tnv ewreivornta LED
TTOU €ival TOTTOBETNUEVO O€ YNPIAKA TTOPTOA.



int ledPin = 9; // LED connected to digital pin 9

int analogPin = 3; // potentiometer connected to analog
//pin 3

int val = 0; /[ variable to store the read value

void setup() {
pinMode(ledPin, OUTPUT); // sets the pin as output

}

void loop() {
val = analogRead(analogPin); // read the input pin
analogWrite(ledPin, val/4);
//analogRead values from 0 to 1023,
//analogWrite values from 0 to 255

}



map(value, fromLow, fromHigh, toLow, toHigh)

map remaps a number from one range to another. That is,
a value of fromLow would get mapped to toLow, a value of
fromHigh wold get maped to toHigh, values in-between to
values in-between, etc.

/* Map an analog value to 8 bits (0 to 255) */
void setup() {

pinMode(9, OUTPUT);
}

void loop() {
int val = analogRead(3);
val = map(val, 0, 1023, 0, 255);
analogWrite(9, val);

}



pulseln(pin, value)
pulseln(pin, value, timeout)

pulseln reads a pulse (either HIGH or LOW) on a pin. For
example, if value is HIGH, pulseln() waits for the pin to go
HIGH, starts timing, then waits for the pin to go LOW and stops
timing. Returns the length of the pulse in microseconds or O if
no complete pulse was received within the timeout.

pin: the number of the pin on which you want to read the pulse.
value: type of pulse to read: either HIGH or LOW. (int)

timeout (optional): the number of microseconds to wait for the
pulse to be completed: the function returns 0 if no complete
pulse was received within the timeout.

Default is one second (unsigned long).



Int pin = 7,
unsigned long duration;

void setup()

{
pinMode(pin, INPUT);

}

void loop()

{
duration = pulseln(pin, HIGH);

}



AioBntipag Oepuokpaciag TMP36

Low Voltage Operation (+2.7 V to +5.5 V)
Calibrated Directly in °C

10 mV/8°C Scale Factor (20 mV/8°C on
TMP37)

+2°C Accuracy OverTemperature (typ)
+0.5°C Linearity (typ)

Stable with Large Capacitive Loads
Specified -40 °C to +125 °C, Operation to
+150 °C

Less than 50 pA Quiescent Current




Aopun Tou aicOnTipa TMP36
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2Uvdeon Tou Arduino pe Tov aiocOntipa Oeppokpaciag TMP36

Arduino Tutorial
How to use TMP36 temp sensor
www.ardumotive.com
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Mpdéypappa 1o otroio oTéEAVEI OTNV OEIpIaK Oupa Tou Arduino
TNV Beppokpacia TTou PHeTpdel o aiobntTipag TMP36

// Analog input O is used to measure the temperature sensor's
//signal pin.

const int temperaturePin = 0;
float voltage, degreesC, degreesF;

void setup()

{
Serial.begin(9600);

}



void loop() {
/ffunction call
voltage = getVoltage(temperaturePin);
Il
degreesC = (voltage - 0.5)*100.0;
degreesF = degreesC*(9.0/5.0) + 32.0;
Serial.print("voltage: ");
Serial.print(voltage);
Serial.print(“ deg C: ");
Serial.print(degreesC);
Serial.print(" deg F: ");
Serial.printin(degreesF);
delay(1000);



//[Function

float getVoltage(int pin)

{
return (analogRead(pin) * 0.004882814);

// This equation converts the 0 to 1023 value that analogRead()
// returns, into a 0.0 to 5.0 value that is the true voltage
// being read at that pin.

}



20vdeon Ouo Arduino PEOW OCEIPIAKWY TTOPTWV KOl
TTPOYPOMHATIONOG TOUG WOTE TO £€va va avafoofrvel
AQUTTAKI OTO AAAO



20voeon Arduino pe Arduino HEOCW TWV CEIPIAKWY TTOPTWV
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Mpdéypappa TTou avaBer n ofnivel To LED 1oV €ival cuvdedeuévo
otnv Topta 13 avadoya av otnv ceipiakn mopTa €AOs1 H i} L.

const int ledPin = 13; // the pin that the LED is attached to
int incomingByte;  // a variable to read incoming serial data into

void setup() {
// initialize serial communication:
Serial.begin(9600);
// initialize the LED pin as an output:
pinMode(ledPin, OUTPUT);

}



void loop() {
I/ see if there's incoming serial data:
if (Serial.available() > 0)
{

// read the oldest byte in the serial buffer:
incomingByte = Serial.read();

/I if it's a capital H (ASCII 72), turn on the LED:
if (incomingByte == "H') {
digitalWrite(ledPin, HIGH);

}

/[ if it's an L (ASCII 76) turn off the LED:
if (incomingByte =="L") {
digitalWrite(ledPin, LOW);

}



[a va avaBooPrivel To éva Arduino 1o AauTrakl 13 oto GAANO o€
QUTO PE TO AAUTTAKI TOTTOBETEITAI TO TTPONYOUUEVO TTPOYPAUMA
KOl 0TO GAANO TO ETTOUEVO.

void setup() {
Serial.begin(9600);

}

void loop() {
Serial.print(‘H'");
delay(1000);
Serial.print('L");
delay(1000);

}



5.1. YTroAoyioTe 1o peupa 1Tou dlappeel 1o LED oto KUKAWUQ
TTou QideTal oTNV ouvexela yia Vin=5V kai yia Vin=3.3 Volt.
@ewpnoTe o1 10 voltage drop Tou LED eival Vd=2 Volt

Vin R1
—AA
33002




5.2. 2uvdéaTe 1o LED 10U didETOI OTNV CUVEXEIQ O€E Wia TTOPTA
Tou Arduino woTe va didel £vdeign Twv 0 kai 1.
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9.3. 2uvdéaTe 1o DIP switch kai Tnv avtiotaon trou didovral
OTNV OUVEXEIQ WOTE va UAoTTolEiTal pia €icodo¢ Twy 0, 1.

@ V0000000 CHN00000

MANFHSOMNW NOWLTMNAN S
2 t o ? AV

DIGITAL (PWM~) E &

. 4 .
Bu O (TR |
! T 0L | » "
3 L=t (_J
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5.4. 2uvdéoTe 1O takt switch 1Tou dideTal oTNV CUVEXEIQ WOTE va
XpnolyoTtroligital oav €icodog Twv 0, 1.

OO 0000000000000 0

NFHOOMW NOVUWTONANMS
2 t o ? AV

DIGITAL (PWM~) E &

These two legs are connected

#157 WHW.ARDUINO.CC — MADE IN ITALY

So are these two legs!




5.5. Xpnolyotroiwvrtag avriotacelic tou 1 KOhm oxedidoTe
KUKAwPa TToU va Trapayel taon 2.5 Volt atmd mtnyn taong
Twv 5 Volt.

5.6. XpnOIYoTrolwvTag avTioTaoelg Twv 2 KOhm uAoTtrolgioTe pia
avtiotaon 1 KOhm.



95.7. 210 Arduino TTOU OJIdETAI OTNV CUVEXEIQ ONMEIWOTE TIC
QVAAOYIKEG TTOPTEC.
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5.8. 210 Arduino TTOU OJIdETAI OTNV CUVEXEIDQ ONMEIWOTE TIG
TTOPTEG ME duvaroTnta PWM.
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5.9. 2uUvOEOTE TO TTOTEVOIOUETPO TTOU DIOETAI OTNV OUVEXEIA OTE
Va XPNOIUYOTToIEiTal oAV €i0000C aVAAOYIKNAG TAONG.
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5.10. 2¢ évav ADC pe £€€000 Twv 3 bit OTTWC auTtr TToU TTEPIYPAPETAI
otnv ouvexeld, Viai=dV, Vgeronw=0V. EoTw V,=3V. Na
UTTOAOYIOBEI N £€€000C TOU.
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5.11. 2uvdéoTe 10 alobnTpa Beppokpaciac TMP36 oto
Arduino.
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5.12. 2uvdEoTe Ta OUO Arduino WOTE TO €va VO UTTOPEI VA OTEAVEI
ocIpIaKA OedouEVA OTO GAAO.
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5.13 lNeplypawTe TO ATTOTEAECUA TNG EKTEAEONG TNG EVTOANG
digitalWrite(4, HIGH)

5.14 MNepiypdyTe TO ATTOTEAECPA TNG EKTEAEONG TNG EVTOANG
analogWrite(3, 127)



