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X EAAHNIKO MEXOT'EIAKO ITANEHIXTHMIO rEVlKEg "?\n POPOPLES yid TOUS “leOE)\EYKTEC
2XOAH MHXANIKOQN
Tppa Myyavoloywv Mnyavik@v

O pkpoeleyktig (ayyAwkd, microcontroller) pmopel va
Aettovpyrioet pe edaywota e§wtepka efaptpata, Aoye Tov

MOAM®V  EVORPATOPEVOY  DIIOOD atov mov Sabétet.
MHXATPONIKA >Y>XTHMATA I & II Xpr]mponotsiu}lll sEpl')mTa oe 0('—)(}?5 T EVOOUATOHEVA
ovotpata (embedded systems) eNéyyov xapnlod xat
«O Mikpoeheyktrig Arduino» pecaiob KOOTOLG, MG ALTA IOV XPNOLHONOOLVIAL Ot
AUTOPATIORODG, NAEKTPOVIKA KATAVAADTIKA TIPOTOVTA (artod
WPNPLAKEG POTOYPAPIKEG PIYAVES EmG ITALYViOLa), NAEKTPIKEG
ovoKeLEG KAl Kdabe eldovg avtokvodpeva  TPOXOPOPA
oxtjparta.

To Arduino eivat pia vIIOAOY10TIKT) TAATQOPPA PACIOPEVT] O HLa CIIAT)
PNTPWKT] DAGKETAd  pE  EVODPATOHEVO  HIKPOEAEYKTH KAl
e100000¢/e€000Vg, Kal 1) omoia HIopel va MPOYPARPATIOTEL e T
yAwooa Wiring (ovowaotika mpoxettat yia ) C++ pe kdmoteg
petatpong). To Arduino pmopet va ypnowomnouOet yia myv avarmrtodn

y TR ):no-rr]patmv EAéyyov & Popmotur (CSRL avs@apmrsov ‘61a6pa0'tu<cov (AVIEPEVOVY g)\}\a Kat va oovOelel pe
DIIOAOY10TH) péo® TPOoypappdteV ot Processing, Max/MSP, Pure Data,
CSR IXCHBavEeY “‘ SuperCollider
‘ p .
EA\nviko Meooyeiaxo Ilavemortnjto \ /
HpaxAewo Kprjeng, EN\ag 4 2
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Mlcrocontroller

Conversion to
machine code

Download of
machine code

\ mmmmmmmmmmmm

El=imimle e
Microcontroller
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MIKPOEAEYKTNG KAl EVOWUATWHEVA CUCTHHATA

Embedded System
An{) Iype , ~ -_ \\ An);) ':'ype

Input / \ Output
=) Sensor Microcontroller, Driver
Electrical Electrical
Signa ignal
\ S — /
Electronics
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Input devices

v

Sensors

Output devices

'Y il

Radio link

Indicators

A
14

7-segment displays
‘ * # Microcontroller |

» — b\ 4
Push buttons Switches y .
i i ” C Servo engines Step motors
; |-  — -3
“ RI==ST . Ig

v

Analogue devices LCD & VFD displays
and indicators
e

o

Buzzers and speakers

—_—
Keypads EEPROM ‘

memories Computer link
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H mAatpoppa ARDUINO

Ynowekig Avaroyikég
AREF gicodor/£EodoL gicodol

| | I

Vee (DC IN)l—
ATmega328P
USB
I |
[ Reset ] | 5V | [ 3.3V ]

RX+TX LEDs Pin 13 (L) LED Digital Pins

Froruse chip (A K
Power LED

USB Jack Reset Button

— ICSP Header
Power Selection Jumper
Voltage Regulator Microcontroller

Power Jack

Power Pins  Analog Input Pins
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Alagopol TpOToL TPOPOOOsCia TOU HIKPOEAEYKTNH

= Vce (DC IN) E€wtepikn) tpogodooia yia avtovopn Asttovpyia xmpig vmoloytot). H
Tpogodootia avtr) propet va mpoépyetat and Tpoodotiko, pratapia 1} aAAo mapopoo

otouyeto.

D) USB Cable

B) 9 V Battery In Power

In Port

EAMEMNA

Ap. I. ®acouAdg

3
Arduing
i [@m8X puemilanov:
¥

a wuu.arauino.cc
2 POUER anaLos N @4
Y A5UGnd Uin 12345

C) 9 v Battery

g)y Connected Through Vin
Xy and GND pins
A) 9V Adapter i \ /

I

MHXATPONIKA ZYZTHMATA | & Il - Tppa MnxavoAdywv Mnxavikwv

AvaAuon tng mAatgpoppac ARDUINO

H mAatgpoppa ARDUINO

pin Yn@rakig e1o068ov/eEé50v 8-13

EAgyxtig Serial-over-USB

pin Yn@uaxic ©1wédov 0-7§

pin yeiwong
pin AREF (tdong avapopic)

Serial TX/RX LED
pin 13 LED

Power LED
Awaxémng Reset

MuwposAeykTig
ATmega328

pin avaloyikig ewoédov 0-5

pin tpogodooiag
(Reset, 3.3V, 5V, GND, Vi,)

EEwTtepikn

Tpoodooia

12

EAMENA

Ap. I. ®acouAdg
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Amotelettat amo éva pikpoeAeyktr) Atmel AVR

(ATmega328 xat ATmegal68 otig veotepeg exdooetg, ATmega8 otig

AN AOTEPES)

'OAeg ot mhaxeéteg mephapPcavoov:
* éva otabeporrout tdong 5V
* &va KPLOTAAAKO Talavtotr) 16MHz

O npoypappatiopog yivetrat péow g oetpraxr|g Bdpag RS-232. Opag, ot

m\akéteg Arduino oo KOKAOQOPOLY OrjpEPd OV ayopd,

oopriephapPavopevng kat g Diecimila, mpoypappatifovtat péom USB,
Xpnoponomwvtag éva toin npooappoyéa USB-to-serial omwg to FTDI

FT232

H yAwooa mpoypappatiopod mmoo ypnotpomnoteitat ovopaletat Wiring

C, ja yAoooa moo potadet pe v C Kat Hapéxel napopota
AettovpyKoTTAa

EAMENA Ap. I. ®acouhdg
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20vtopn meptypagn tng yaAwooag Wiring

11

Ka6e mpoypauua orov Arduino ovoudalerar Sketch

BAZIKH AOMH TOY NPOrPAMMATOX
KaBe mpoypappua amoteAsital ano duo BacikEg ocuvaptioeig:

void setup () { }

OTL KOOKAG DITAPYEL AVAPET OTIG
aykOAeg Oa exteleotel pia popd
KOTA TV EKTENEOT] TOD
npoypdppatog. [ephapBavet
Baotkég eVTONEG APXIKOIIOLNOG TOL

HPOYPApaTog

void loop () { }

AvTr) 1) oLVAPTNOL) «TPéXEL> PeTd Vv void
setup (). Ot K®OKag LIIAPXEL AVAPETT
ot aykbAeg Oa exteleital aotapdtnta Kat
PEXPL TV OLAKOIIT TG IAPOXLIG NAEKTPIKOD

pevpatog otov ARDUINO .

| | Evepyomoinon
Reset
OloxMjpoon

‘Oc0o vrapyer
| | TPOPOdOGin

Amngvepyomoinen

Evepyomoinon
(mapoyn TPoPodociag) Extéleon extéheong Setup() Extéleon
———— | vmopovtivag » VTOPOVTIVAG
setup( ) loop()
A Evepyomoinon Rese |
Aguipeon Tpopodociag

A

3

EAMENA Ap. |. ®acouAdg
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ZUVTAKTIKEG Mapatnpnoelg

/N 7

(ox0At0 piag ypapprg) (ox0A10 IEPIOOOTEPDV YPAPHGV)

TIOAD XPHO0 yia TV IOAD XP1O110 OTaV €Xelg O va
KaTaypagr) ONpELOCERY ) YPAYELG.....

{ } (ayxiotpa) ; (Epmrqutu‘«'))
Xprnotponotovvtat yia va Kabe ypappn xodixa
oploovpe pia opdda QIIALTELTAL VA TEAELDVEL [IE TO
(block) evtoev ) obpPoAo ToL EANAVIKOD
EPWDTNHATIKOD

Jx
Fading
This example shows how to fade an LED using the analogWrite() function

int ledPin = 9;
void setup() { // nothing happens in setup }

void loop(){
// fade in from min to max in increments of 5 points:
for(int fadeValue = 0 ; fadeValue <= 255; fadeValue +=5)
{ analogWrite(ledPin, fadeValue);
delay(30);

// fade out from max to min in increments of 5 points:
for(int fadeValue = 255 ; fadeValue >= 0; fadeValue -=5)
{ analogWrite(ledPin, fadeValue);
delay(30);

}

EAMENA Ap. I. ®acouldc MHXATPONIKA ZYZTHMATA | & Il - Tppa MnxavoAdywv Mnxavikwv 14

"EAgyx0G 60UNG TOU TIPOYPAUHATOG

Teleotég obykprong

== (ioo pe)

= (ox1 100 pe)

< (pkpotepo armo)
> (peyaAvrtepo ano)

MabOnpatikot Teheotég

= (avtiotoiyion)

% (modulo) (emotpépet To LIIOAOUIO TG
Saipeong)

+ (Teleotrg mpoobeong)

- (Teheotg agaipeong)

*  (Teleot) moANaIAaolaopion)
(TeAeotr)g Saipeonq)

Aoywot Teheotég  Bitwise Teleoteg

&& (logical & (AND
AND) . | EOR) )
|| (logical OR) ~ (NOT)

! (logical NOT)
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TUmot petaBAntwy mou xpnotyomolei o ARDUINO

int long
(Integer-Axépatog = (long - Axépatog C[plep(?g) . 1boolgan6 ‘
. Xpnotporoteitat dtav o torog (boolean-Goadkr)
AEO]JSI')SI e~ int Gev elval apketa peydalog. petapAntr)
2 bytes (16 bits), Agopievel pvrjpn 4 bytes (32 Eivar pia amq

pmopet va amoBnkedoet
éva apdpo amo
-32768 péxpt 32767

bits), propei va amofnxeboet
éva apdpo amo

petapAnt) True 1)

False. Aeopevdet pvrjpn
-2147483648 néxpt 214748367 1 bit

char
(character - yapaxtipag)
Amofnkebet éva yapaxtpd pe my
xpnon kodwa ASCII (. 'A' = 65).
Aeopevet pvrpn 1 bytes (8 bits). O
Arduino dwayelpiletal ta string

I’Wd 10% (ovpBolooelpd) oav éva mvakda arno
-3.4028235 éxpt 3.4028235 XOPAKTIPES
15

EAMENA Ap. I. ®acouhdg

Alaxeipion Eloc6dwv/EE66wY

MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavik@y

Pnelakaov e1000mv

pinMode (pin, mode);

Opiet to pin (0~19) oe

digitalRead (pin);

digitalWrite(pin, value);

‘Orav 1o pin &xet

SOVKEKOUIEVO mode optotel oav eicodo ‘Otav to pin éxel optotet
}\81_\[(20 P ,}; SAGSH: HIIOpOLHE Va oav £§000 PIIoPOvpE Va
] P\él ‘;H\?PU N Swapdacoope myv oploovE TV KATACTAOT)
0V £10080 ( QA WIPLAKT) TUT) OTV tov pin oe HIGH 1) LOW.
&80do (OUTPUT) . el0080

analogRead (pin);
Awapadet v avaloyikr) T g
TAoNG Imov vIIAPxeL oto pin. H T
oo Ba drafacovpe eivat évag
axépatog aptdpog petagp tov 0 (yia
ta 0 volts) xat 1024 (yia ta 5 volts).

Awayeipion avaloyikev e100dav Kat égodot PWM

analogWrite (pin,value);

Mepwa amo ta pin too ARDUINO (3, 5,
6,9, 10, 11) vmootpiloov v Snpovpyia
ofjpatog PWM (pulse width modulation).

To duty cycle oo PWM kafopiletat pe

éva axépato apdpo amo 0 (yia 0% duty

cycle) xat
255 (yia 100% duty cycle).

EAMENA Ap. I. DacouAdg
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E€aptrpata mou 6a XpnolpPoToliCoUE GTO £pYACTHPLO

‘Eva amAdé mapdadetypa

TpanOTop MotevoioueTpo  OAokANPwHEVO KUKAwWA (IC)
Niodog RC-Servo  dwro-avriotaon (LDR)

AvrtioTaon

MTtTouTtdv

) PeAé
DC-kivntApag  Miglo-aToIxEio

MHXATPONIKA ZYITHMATA | & Il - Tpripa MnxavoAdywv Mnxavik@y 18
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Baclkég cUVAPTAGELG GXETIKA HE TO XPOVO

*O KodwKag:

circuit | Arduino 1.0 [ollE ==
File Edit Sketch Tools Help
Blinking_LED
int ledPin = 13; Color. Voltage Drop
of LED (Volt)
void setwp() { B Red 163 ~ 2.03
pinMode (13, OUTPUT) ; Yellow 210 ~ 2.18
}
void loop() { E Oreange 2,03 ~ 2.10
digitalirite(13, HIGH): [y
delay(1000) ; Blue 248 ~ 3.7
digitalrite (13, LOW);
delay(1000) ; ! Green 19~ 40
! n Violet 276 ~ 4.0
n w 31~44
[+ I 35

EAMENA Ap. I. ®acouhdg

JEIPLAKN EMKOIVWYIA CUCTNHATWY

*To koK \opa

Schematic

Arduino
pin 13

I lead
. — longer lea
LED

= (lght emitting diode)

resistor (330chm)
(orange-orange-brown)

gnd
—  (gound)()

* H xprjon mg avtictaong
neploplopov pevparog R eivan
AIAPAitn T MPOKETPEVOD Va
npo@olayBei ) diodog LED amo )
Oappor) vynAov pedPATOG TO 01010
Ba propovoe va v KATaotpEPeL.

= Ipp=(5-2)/330 = 9.09 mA

= H mtoon taong oto LED eivat tomka 2 volt

MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavik@y 19

delay() = https://www.arduino.cc/reference/en/

Description

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

Syntax

delay(ms)

Parameters

ms: the number of milliseconds to pause (unsigned long)

Returns

nothing

Example

int ledPin = 13;

void setup(){ pinMode(ledPin, OUTPUT); }
void loop() {
digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW); delay(1000);

EAMENA Ap. I. ®acouAdg MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavikov 20

X .
rxmm Arduino

Serial pins
| ETX)
-0

Rx)

Serial Transfer

* 10110001
Sender

nasE IN - @

= IIpocox1: AIALTEITAL KOIVI] YEIWOI] TOV KOUKADHATOV
MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavikav
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ZEIPLAKN EMKOIVWYVia e TNV 000vN TOU UTTOAOYLOTH Mapadetypa 1: (xprion dlakomtwy push button)

millis()

INapdaderypa 1: Evepyonoinon xat
amnevepyoroinor too led 13 péom

Description

s sv vin

Returns the number of milliseconds since the Arduino board began running the current e ™ 61C[K0HU] pUSh button
program. This number will overflow (go back to zero), after approximately 50 days. i Ardino o
Returns N Iapadetypa 2: Aeovion mg KatdoTtaorg Tov

8
FTEETTERERTT

g Owaxorrtn push button, péom tng oelplaxr;
Number of milliseconds since the program started (unsigned long) és - . np R H s P . s
. i A Bvpag, otnv 000V TOL LITOAOYIOTH|
Example . H o
unsigned long time; . o e .
void setup(){ Serial.begin(9600); }
void loop(){ : .
Serial.print("Time: "); i SRRD < e :
time = millis(); :
Serial.println(time); //prints time since program .
started M
delay(1000); 5
}
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Amavinon oto mapddetypa 1 Anavinon oto mapadslyua 2
const int buttonPin = 2;
const int ledPin = 13;
. /*
int buttonState = 0; DigitalReadSerial

Reads a digital input on pin 2, prints the result to the serial monitor
void setup() {

pinMode (ledPin, OUTPUT); )
pinMode (buttonPin, INPUT); int pushButton = 2;

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

void loop(){ pinMode (pushButton, INPUT);

buttonState = digitalRead(buttonPin); }
if (buttonState == HIGH) {digitalWrite(ledPin, HIGH);} VOIdiizoil(n):tz{)nstate - digitalread(pushButton);
else {digitalWrite(ledPin, LOW);} g P !
} Serial.println(buttonState); // print out the state of the button:
delay(1l); // delay in between reads for stability
EAMENA Ap. I. ®acouAdg MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavikov 24 EAMENA Ap. 1. DacouAdg MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavikav 25



Mapadetypa 3 (Metatpomr avaAoylkoU CRUATOC GE WYNLAKO) PUBpuion @WTELVOTNTAG HE TTOTEVOIOUETPO Kal Tn cuvdptnon delay

| | o potentiometer | Arduino 1.0 [oE=s

File Edit Sketch Tools Help

va v Vin
Power

i o |— .
- ) o= HCIPQSE].Y}IQ'3. potentiometer .
. Arduino :; - KQTC[YPC[(PI] Schematic
oo e AVAAOVIKOD int sensorPin = 0;
3 i isingd S Arduno  *+Solts
ke O1PLaTog Kat oo 13 .
o Bosfm EKTOIIOOT) TOV vod setw() Arduino
— o1 — ¢ . analog
B o = aroteNéopatog oto pinliode (ledvin, OUTPT) LEp "otentiometer | ping
& }
— 5 02 f— 1 ' g
o o e OEPLAKO pOVITOP > (light |
_ oo | wvoid Loop () { emittind <
e sensorValue = analogRead(sensorPin): diode)
o digitalirite(ledPin, HIGH);
delay(sensorValue) ; N
digitalirite(ledPin, LOW): resistor (3300hm)
/* delay{sensorValue) ; (orange-orange-brown)
ReadAnalogVoltage }

Reads an analog input on pin 0, converts it to voltage, and prints the result
to the serial monitor */ - gnd
- = (ground)(-)
void setup() { Serial.begin(9600); }
void loop() { int sensorValue = analogRead(A0);

float voltage = sensorValue * (5.0 / 1023.0);/* Convert the analog reading
(which goes from 0 - 1023) to a
voltage (0 - 5V):*/
Serial.println(voltage);

Asduine Uno on COM1
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H évvola tou PWM PUBpIon @wrtewvotntag LED pe tnv BorBeta ofpatog PWM

Pulse Width Modulation

0% Duty Cycle - analogWrite(0) N | Arduinot
Sv

Power
Ov RST

25% Duty Cycle - analogWrite(64) Arduino  on

o :

LU UL

100% Duty Cycle - analogWrite(255) I

3 o8

50% Duty Cycle - analogWrite(127) § :’

£ 08

Sv | - A0 g’ D5
— A D4

Ov " — A2 ‘g’: D3
75% Duty Cycle - analogWrite(191) " o2

5v

Ov
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PuBuion @wrtewvotntag LED pe tnv BorBela orjpatog PWM

Fading

Demonstrates the use of analog output (Pulse Width Modulation (PWM)) to fade an
LED. PWM is a technique for getting an analog-like behavior from a digital output by
switching it off and on very fast.

Code

/*

Fading

This example shows how to fade an LED using the analogWrite()

function
*/

int ledPin = 9;
void setup() { // nothing happens in setup }

void loop(){
// fade in from min to max in increments of 5 points:
for(int fadevValue = 0 ; fadeValue <= 255; fadeValue +=5)
{ analogWrite(ledPin, fadeValue);
delay(30);
}

// fade out from max to min in increments of 5 points:
for(int fadevValue = 255 ; fadeValue >= 0; fadeValue -=5)
{ analogWrite(ledPin, fadeValue);
delay(30);

PUBuion @wtelvotntag LED pe PWM Kal TOTEVOIOPETPO

}
EAMENA Ap. I. ®acouldc MHXATPONIKA ZYZTHMATA | & Il - Tppa MnxavoAdywv Mnxavikwv 30
’ . .
PuBuion pwtevotntag LED pe PWM Kat TOTEVOLOUETPO
/*
Analog input, analog output, serial output
Reads an analog input pin, maps the result to a range from 0 to 255 and uses
the result to set the pulsewidth modulation (PWM) of an output pin. Also prints
the results to the serial monitor.
*/
const int analogInPin = AO;
const int analogOutPin = 9;//Analog output pin that the LED is attachedto
int sensorvValue = 0; // value read from the pot
int outputvalue = 0; // value output to the PWM (analog out)
void setup() { Serial.begin(9600);}
void loop() {
sensorValue = analogRead(analogInPin);
// map it to the range of the analog out:
outputValue = map(sensorValue, 0, 1023, 0, 255);
analogWrite(analogOutPin, outputValue);//change the analog out value:
Serial.print("sensor = " );// print the results to the serial monitor:
Serial.print(sensorValue);
Serial.print("\t output = ");
Serial.println(outputValue);
// wait 2 milliseconds before the next loop
// for the analog-to-digital converter to settle
// after the last reading:
delay(2);
}
EAMENA Ap. I. ®acouAdg MHXATPONIKA ZYZTHMATA | & Il - Tpripa MnxavoAdywv Mnxavikov 32

signal
50% 10% 90%
Duty Cycle Duty Cycle Duty Cycle
—|| | Arduioot 5 | nm o
V3 5V Vin
Power 4 :
—] RsT 013 f— —- - - -
—{ aner 012 f— Medium Dim Bright Rl
Arduino  on ==
[ p1o p
D9
~
< § D8
Q o7
2
£ 06
2 LEDT
A
¢ g o Arduino
— A1 D4
— A2 IIE D3
&
—1 A3 5 D2
g
— Al D1
e B 00
GND
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Xpnon LED tpimAoU Xpwpatog

Schematic g
Arduino 3
pnil  pn10 pin9 =1
~Q
93¢
33 35
longest flat_=
lead ~~3 side
—e gnd
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Xpnron LED tpimAoU Xpwpatog

Leds_colorines | Arduino 1.0 =]
File |Edit| Sketch Tools Help

Leds_colorines | Arduino 1.0
[File] Edit Sketch Tools Help

Leds_colorines

Leds_colorines

delay (DISPLAY_TIME) ;

}

for (blueIntensity = 0;
bluelntensity <= 255;
blueIntensity+=5) {

const int RED_LED_PIN = 9;
const int GREEN_LED_PIN = 10;
const int BLUE_LED_PIN = 11;

int redIntensity = 0;
int greenIntensity = 0;

greenIntensity = 255-bluelntensit:

wvoid setup() {

delay (DISPLAY_TIME):

}
redIntensity = 255-greenIntensity;

analoglirite (GREEN_LED_PIN, greenlIntensity):
analoglirite (RED LED PIN, redIntensity): 2

EAMEMNA

Ap. I. ®acouldc MHXATPONIKA ZYZTHMATA | & Il - Turipa MnxavoAdywv Mnxavikav

Mapadstypa: For Loop (The Knight Rider)

analoglirite (BLUE_LED_PIN, blueIntensity):

int blueIntensity = 0; analogiirite (GREEN_LED_PIN, greenIntensity):
delay (DISPLAY_TINE) ;

const int DISPLAY_TIME = 100; }

for (redIntensity =
} redIntensity <= 255;
redIntensity+=5) {
void loop() { bluelntensity = 255-redIntensity;
for (greenlntensity = 0; analoglirite (RED_LED_PIN, redIntensity):
greenIntensity <= 255; analoglirite (BLUE_LED_PIN, blueIntensity);
greenIntensity+=5) {

/*

For Loop Iteration

Demonstrates the use of a for() loop.
Lights multiple LEDs in sequence,
*/

then in reverse.

int timer = 100; // The higher the n

er, the slower the t

void setup() {
// use a for loop to initialize each pin as an output:
oo for (int thisPin = 2; thisPin < 8; thisPin++)
{ pindMode (thisPin, OUTPUT); }
}

void loop() {
// loop from the lowest pin to the highest:
e for (int thisPin = 2; thisPin < 8; thisPin++)

{digitalWrite(thisPin, HIGH);
delay(timer);
digitalWrite(thisPin, LOW);
}

turn the pin on:

turn

e pin off:

/ loop from t. pin to the low

for (int thisPin = 7; thisPin
{digitalWrite(thisPin, HIGH);//
delay(timer); Y
digitalWrite(thisPin, L

}
}

thisPin--)
n the pin on:
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