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Proje ¥zeti

AnMes!l eki Ejitimde Arduinolaré Kull
Ama-1 ar :
Bir keyi °Jrenmenin en iyi yolu onu yaparak
ejitimdeki en °nemli ejitim materyalleri, me
Meslekiej i t i m okull arénén m¢fredatl aré incelendi
ol duju g°r ¢l mektedir. Bu sorunl aré akmak, °]
ortam ve deney setl eri ajl amak iv-ei ® Jb e npremji

hazérl adék.

Uygulamalar:

*5 Ulus°tesi toplanteée; 2 yeéelleéek proje s¢resi
kat él émcél aré ortaklarén proje ekipleridir
*"Projemiz mesleki ejitim okupilwpacal at ekxtaol
-alektayé ile proje sonu-1I|lareée, ¢reéenleri -al é
-Proje ekibi ve ara-larénén olukturul maseée
-Proje Web Sitesi.

-Ejitim Kitleri ve Seti

-UsingARDINVET Rehberi.

-Ejitim Videol ar é.

-Proje DVD'si.

-5 Habe Mektubu.

-Erasmus aja-Ilaré di ki mi

Sonu-1 ar

¥Jrencilerin AMesl eki Ejitimde Arduino'l ar e
deji ktirmek.

-Arduino derslerindeki devamsézl ék seviyesini
¥Jretmenlerin Arduinol arr ih &K kréenndmae syiennii Isiakj-lia
¥Jrencilerine daha iyl ejitim hizmetleri sur
Ol umlu bir okul Ikl imi yaratmak ve °jJrenme ¢
-Okul l arda Arduino at°lyelerini ve derslerir
-Mezunl arén i1 stihdaméneé artér mak

K¢l tegrl erarasé diyal oglarén geliktiril mesi
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l ws5! bLhQ,! DTwT
Arduinoodonanéem ve yikuzléellamamary@lb&y pbipt a&ayhak)r mu du
Programlanabilen bir devre kartée (mikrodene
fiziksel karta yazmak ve y¢klemek i -in kull a

hazéeamzBl emgan ol ukur .

Dijer bir deyi kl e Arduino, -evreni zdeki d¢t
g°nder mek I -1n programlayalbié$eleeijij nnapmak- ¢ ik
Ar dui no'cy ah a-ze kiesth Idiji || ®waemi | iyraspianbiizl .e c@rkdrelra ni z
ve hayal g ¢ ¢ dharigaprgjeldgelr |- erkd rexk i rebi | i rsini z.
Basit bir ifadeyle Arduino, -exitli girdi ve
programlanabil en k¢ -r¢gMevelt ArduindUind ngodedi catalaana insgn st e |
eline kéyasla olduk-a k¢-¢ekter .

Ardunio Nedir?

Arduinok amk@dpég°steril diiji Kekil dedir.

SN NVITMN-S
SR i [ ~ ¥

DIGITAL (PWM~) F &

. TX 541‘.-

“wxells. ARDUINO

Temelolarake | ekt ri k devrelerine bajlayabilecejini
ol an k¢-¢k bir geliktirmel kéakwdreddan Banei gd ki
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-ékteéel arén kiodnékraorlé yeadiblime sk axmut ég° n dBeaur iklametséil
(Arduino Uno), Arduino'nuza ne yapacaj éneée s
ATmega328p yongaseéedeéer .

ArduinoUnoKarkKkedk f et me k

Ak ajettdiak et |l enmi Kk bir Arduino karté g°rebilir:

LED - Pin 13 Digital Pins

Reset Button g

gl . P ower LED
USE Jack e

Microcontroller

Power jack

aaaaaa

Power Pins Analog Input Pins

1 Mikrodenetleyici: ATmega328p, Arduind n uone y ni di r . Arduino kart
mi krodenetl eyiciyi desteklemek i-indir. Ardu
burada sakl arsénéz.

9 Dijital pinler: Ar dui no' nun O0'dan 13' e kadar &etiketl e

dijital pi ni vardeér . Girik olarak ayarl andeée]
okuyabilirler: Y, KSEK veya D) k| K. juggalayabkir. ol ar
Yalnézca 5V (Y| KSEK) veya OV (D} k] K) wuygul ay
T1PWM pinleri: Bunl ar ~ il e ikaretlenmik dijital pir
P WM, "darbe geni k!l ifJi mod¢l asyonu"® a ralda mé n a
"sahte" voltaj -ékékéna izin verir. PWM hakk
1 TX ve RX pinleri: T, Ag°nder melknba kvoe aR | iasne nfaaailgajl li ant A

aracel ejeéeyla dijer el ektroni kl erl e yenilotdi ki m
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yé¢kl erken bilgisayarénéezkall ha€r kilBpikes geme i Kk
Il etikim dékéndaki dijer g°revlier i-in kulla

TDijital pi n AtdBihos emajrly@blbBERNnbBata ayékl amaseé

TTXve RXLED'leri: Bi | gi sayar ve Arduino arasénda bil
s°ner .

1 Analog pinler: Analog pinler AO'dan A5'e kadaat i ket | enir ve genel |

okumak i-in kullaneél ér. O ile 5V araseéenda f
pinler gibi dijital -ekexkx/girik pinleri olar
1G¢ - piArwrideuriino bu pinler ¢zerinden 3.3V veya

3.3V veya 5V gerektijinden bu ger-ekten yar a
pinleridir.

fResetbutonu:Bu but ona bastéjénézdapAondguiamo'yruwmz dla&r
Ayrécamasédfigegmesi g°lrewi nigf rResenpgvga agp®&inr O pin
bir voltaj uygul adéjénezda Arduino'yu séfeéer/l

1G¢- A¢ClI KALHD I ho'ya g¢- verildijinden yanaca

fUSB jBakégi sayareéenéezdan Arduino kart énaekeka pr o
USB B kabl osuna (akaj édaki Kekil de g°steril
Arduino'"nuza da g¢- sajlar.

NS 4

{\\J,
1G¢ - jAaldasi no'" yu g¢- 1 akiel igzeirminden¥nail iélker ¢
Arduino'nuzu g¢-lendirmenin birka- yol u var

piller,adaptdggnek ,panel i
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Arduino ¥z el | i

k1l er i

Arduino Uno; Atmel Atmega 328mRikrodenetleyiciye sahtp. Ay r € c a

jacki ,gime xet

USB bajl anté

but ocArud ub wnmlou nbmak tnaidkérroodenet | eyi ci

sahiptir.
Mikrodenetleyici Atmega328P
¢al eékma voltajeé 5V
Girick voItajé(Oner|Ii7_12V
Girik voltaje(séneéer) 6-20V
Dijital aqirik [/ -ékecx 14
PWM girik [/ -éekeéexk pi 6
Analoggr i K pi ni 6
Girik [/bawB3aak € mien i 20mA
3.3V i-in DC akeém 50mA
Flashbellek 32 KB
Sram 2KB
EEPROM 1 KB
Saat héze 16 MHz
Uzunluk 68.6 mm
Geni k1l ik 53.4 mm
Aj érl ék 25 g
kekArrduino Uno ¥zell ikl

11
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Arduino function
reset PC6
digital pin 0  PDO
digitalpin1 PD1
digital pin2 PD2
@D digital pin3 PD3
digital pin4 PD4
vCC VCC
GND GND
crystal PB6
crystal PB7
@ digitalpin5 PD5
@ digital pin6 PD6

digital pin 7 PD7
digital pin8 PBO

Erasmus+ Programme
of the European Union

ATmega328
pin mapping

©.0)

Arduino function

28 PCS5 analog input 5

27 PC4 analog input 4

26 PC3 analog input 3

25 PC2 analog input 2

24 PC1l analoginputl

23 PCO analoginput©

22 GND GND

21 AREF analog reference

26 AVCC AVCC

19 PB5 digital pin 13
18 PB4 digital pin 12
17 PB3 digital pin 11 @D
16 PB2 digital pin 10 @D

15  PBl1 digital pin9 @D

At mega 328P Pi

DKJER ARDUNI O T! RLERK

ARDUINO MEGA

nl

i zerinde At mega 2/
bul unmakit add § # .€ B € K
pinine, 164dmnmdsedn

portuna ve 16 mhz
sahiptrHem USB hem de
tarafendan dé&enelekl
olarak Arduin o UNO i | e a)
sahip olan kart, daha fazla pisahip

ol duju i-in daha I
edilmektedir.
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ARDUINO LILYPAD

Lilypad el biselere
t as ar | Busayéede giyd@abilir olarak
tasarl anabilecek ilg
kul |l anjédearbiinde .At meg
mi krodenetl eyi ci bul

ARDUINO ETHERNET

Knt ebrarfdtant él & proj el
Ethernet yongasé ve
nokt as & nhMikrodendileyipi blarak .
At mega 328 model inin
czerinde &Kyarréc ay ubviars {

ARDUINO BLUETOOTH

Arduino BT ¢zerinde
haberl eken uygul amal
Bl uetooth mod: ;By Mmad
Arduino'yu Bluetooth
i -in de kullaneéel abil

ARDUI NO MKNK

Bir breadboard ¢zer
bakka bir tasar éma
tasarl anméxk bif zAIrd
Atmega 168 veya Atmega 328 model

mi krodenetl eyiKgi- ¢lku
boyutun °zellikle ©°
i -in dideal dir
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ARDUINO NANO

|1
lints

i
(- aooomm.

o
<.
°

Atmega 328 veya Atmega 168

mi krodenetleyici, v
USB'ye do°n¢Kt¢gr ¢gcyé
portu ve mini USB portuna sahiptir.

ARDUINO LEONARDO

Arduino Leonardo
32u4 mikrodenetleyidi - er e n

¢z
Ve
bajl antésé i-in ek
il

Ardui no kar td0adetdiital a
girik/-ékéxkxk ve 12 a
iczerindeki mi kr oden
kapaj € bulLeonande, k$Ba d &
bajl ant & y e debiigeskyhrafare
veya klavye ol arak

ARDUINO ESPLORA

Esplora, dijerlerinde
sens®°rl er i-erekHKatbir
czerinde bulunan sens
ilavelerev e akér e el ektron
duymadan bir-ok uygul
m¢ mk ¢ rEdseéprl .or a, siyometyre, | ¢
ekeéek seemssasakl ek sens
eksenli mini analog joystick, 3 renkli LED ve
ivme® | - er il eEdphatral m§
Leonarda gibi Atmega 32U4 AVR

mi krodenet | eyi BlikroUSBe

bajl anteéesé ile bilgis
kl avye g°revi g°rebil
gel i ktirilebilir.

Ardui no

Arduino IDE (EntegreGe |l i Kkt i r me Ort ame) ,

| DE' y |

geliktirdijiniz yerdir.

Kndirm

Ar dui

e k

no'

y a

14
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Wi ndows i -in Arduino | DE'"vyi kurmak i -1in taldi

Arduino | DE' yi kull anar ak USB ¢zerinden an
yekl eyngbi | i rsi

Arduino | DE'" vyi indirmek i-in | ¢tfen akajéedak
https:/ivww.arduino.cc/en/Main/Software

HARDWARE  SOFTWARE ~  DOCUMENTATION v  COMMUNITY v  BLOG  ABOUT

DOWNLOAD OPTIONS
Arduino IDE 1.8.13 Windows W7 sdreser

Windows 2
Windows a 810010 | Get 1§
The open-source Arduino Software (IDE) makes it easy to write code PP
and upload it to the board. This software can be used with any
Arduino board.

Refer to the Getting Started page for Installation instructions.
SOURCE CODE Mac 0S X 1o
Active development of the Arduino software is hosted by GitHub. o——
See the instructions for building the code, Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

Hourly Builds Beta Builds
Download a preview of the incoming release Arduino IDE with experimental features. This @ Help
B with the most updated features and bugfixes. version should NOT be used in production.

Kull anmakta ol dujunuz Kkletim Sistemini se-.i
sonra klas®°r¢, a-maméz gerekiyor

I -

DOpening arduino-nightly-windows.zip @
You have chosen to open:
E arduino-nightly-windows.zip

which ist WinRAR ZIP archive (148 ME)
from: https://downleads.arduino.cc

What should Firefox do with this file?

() Openwith | WinRAR archiver (default) -

@ i Save File

[] Do this autermatically for files like this from now on.

| ok || Cancel

15



Co-funded by the
Erasmus+ Programme
of the European Union

at mak

KIlasd9rdimde,
bacxl
takip etmeniz yeterlidir.

sonsuzl

-in

S

uk
mgeye

et

-0 ft

ket i

tékl ayén.

uv’ .. » Computer » Local Disk (C:) » Program Files » Arduino »

édaki

Organize v Include in ibrary v Share with v Bumn New folder
% Favorites Name g Date modified Type Size
B Desktop |, drivers 9/27/20151:24 PM  File folder
& Downloads J. examples File folder
% Recent Places | hardware File folder
I jave 9 File folder
L4 Libraries b b 9/27 File folder
%) Decuments || libraries 11/19/20055:59 PM  File folder
o Music | reference 9/21/20151:25PM  File foldes
| Pictures L. tools g 9/27/20151:25 PM File folder
B videos E® arduino . 3 14346 PM  Application 834 KB
€ arduino_debug 9 14346 PM  Application 333 KB
W Computer % cygiconv-2.dil 345 PM  Application extens 947 KB
:-" Local Disk (C:) [% cygwinl.dil 14 3:46 PM Application extens 825 KB
s MTCMASTER (D:) % hbusb0.dll 4346 PM  Application extens 43 KB
. INFORMATION TECHNOLOG | revisions 4 3:46 PM Text Document 39 KB
% extSenal.dil 9 346 PM  Application extens 76 KB
€W Network &2 uninstall 9/27/20151:26PM  Application 402 KB
Program Yazmak i -in Arduino |
Arduino | DE'" vyi il k a-téjénézda, akaj
Ak aj édliklidx g°steril diiji gi bi, Arduino
alana b°l ¢nmegkt ¢r komut al aneé, metin

al

DE Pe

| DE
ane
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@ sketch sep03a| Arduine 1.8.5 — O X \

Command 7 Title Bar
Area Menu ltems
lcons
Text Areo/ }
id locp() |(
LUt your me ¢e here, UTO Iun repeatedl
}
v
Messoge/
Window Area

Arduine Yun on COM7

Menu ¥jeleri

Her hangi bir kel i menl &y ieanicd esvee-lyedrugnad tegrin bnid ¢, zg °

i -in men¢ °jelerinden birine téklayabilirsin
File(dosyaSenarkayadeteme, y¢iklilsemened&k| yvaidér maerir
Edit(d¢ z EHer hangi bir kelime iklemcide ortak ol
i Kl evlerini i -erir

Sketiom)(Bir panoya y¢kl emeden ©°nce -iziminiz
kl as°re¢ne¢g ve i -e aktarma se-enekl erini i -eri

Tools(r a-)lAarrdui no kart tipini ve USB bajlanteé nc
i Kl evleri i -erir.
Help(ya r d)e¢ne k i t | i il gi al anl aréna ve | DE s¢gr¢mer

Sketch Nedir?
Arduinoprojesi b el i I

r bir g°rev
deyiek eskiz bi

[ i ger-eklexktirmek i
rrprogramdeér.

Sketch Arduino'nun ger-eklektirmesi i-in bir d
kull anél areskizleolpdiet doslyah ar & prdgramod kurkiiauky die-dii t i
ana b°l ¢ merekirdd imaklke n t,ankeunrlualmianh airkel evi ve ane

17
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Ardui

no | DE Ar a-

Me n ¢

ar a -

Cubuj u

But onl ar ¢

-uUubujunun

Aldtéeamred g °a lgtng ¢ ¢ ie Mm@ &

czerineigmgteil reirn.

s ol

dan saja akajeéedaki gi

hat as é

Dojrul a):ArDdeuil neo
i -ermedi Jini

t as|

bir

Yeni(New): Y e n i

pencéketeha emayle nii - ibm rb bmox

buli um
bi di

Kaydet(Save) A- ékr ogrkaanyéed et me k [
kaydedi |l memi kse bir i si

- | rSketdhuwmah a t
m ver meni i st d

vye ogr daraddui@imnéo pano

-in buna

Y¢ k| @pomd): Onayl amak
i

t ekl

ayen.

Ser i
pencer e

MoAnri dt wPirn o'

a- mak

nuz
g -1in

werig? DbBEeramals énda al

buna

tékl ayeéen

Arduino UNO'nuzwJ S B
nuzu
maneéeéz

Ar dui
emi n

no'
o |

Ar dui
ol mal é

=]

0
deé

Arduni odyu

bir
ger e

iczerinden

USB
kir.

bil gi sayar é
osu il e

kabl

Baj |

ama

Uno Kkul |Taats@ yBoardh ArduinGenung @ndsn i | i
r.
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2 skebcl_sepiSa | Arduing 165
File Edit 5ketch Teols Help

Auto Format Cirl+T
Archiee Sketch
ERELCh_s8p1s Fi Enceding & Reload
vold s=tupd) Serial Monitor Cirl+ Shitt+ 1A
ff pat your
Board: "Arduino/Genuing Uno” 3 Boards Manazger...
! Port H Arduine AV Boards
i 1 AT - Ard T
void loopl) [ Programmer. "EVRISP mikll" i rauine Tun
£/ pat your Arduing/Genuing Uno

Bum Bootloader

Arduine Duemilanowve or Diecimila
Lrduine Mano

ArduineGenuino Mega or Mega 2360
Arduino Mega ADE

Arduino Leonardo
Arduing/Genuine Micro

Arduine Esplora

Arduine Mini

Arduino Ethernet

Arduine Fio

Arduine BT

LiyPad Arduinc USE

LilyPad Arduino

Arduing Pro or Pro Mini

Arduing WG or elder

Portagi din ve dojArdépdanu Aseduimo' nuzun bajl é o
ToolsAPort' a gidin ve dojru portu se-in.

cketch_sep15a | Arduino 1.6.5
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketeh_sep1s Fix Encoding & Reload
vold setup(] Serial Monitor Ctrl+ Shift+M
S/ put yourn
Board: "Arduino/Genuinge Una” >
} Port i Serial ports
: — COM2 (Arduino/Genuino L
veid leop() { Programmer: "AVRISP mikl|" ; L i
S/ oput your
Burn Bootloader

19
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rdui no

o karténéeza nas
erden bir
uino | DE"
2. FileA ExamplesA, 01.Basic# Blink e gidin

el
idir . LED
én

ni zi a -

Sketch
kod
yakeép

Y¢ékl eme

y ¢ RlrenyedkenddBeln i z i

@ akwbch_wog3ie | Arduing 100.5-r2

[EENE—==]

|'l-'| Edit Skmich Teoh Halp
Hew
Dpan..
Shetchboak
Exarmplan
Clrse:
]
Sarca fin_.
Upkiad
Uplcad Lhing Programmar

Page St
Frmt

Prefeienies

Clust

Cird+H
Ctrl+0
[
3
Ciri+W
Cirl+5
Ctrl+Shifee 5
Cirl+U
Ctrl+Shafte L)

Cil+Shafe-P
Carl+P

Cirl+Ceosvima

Chl+0)

AL Bmicu

02 Digital
Tandog
M Communizatizn
A5 Coaviral
35 Samon
07 Displey
M Strnge
HLSE

10 Stariede
ArduinclSR

prouing_led cubss_masber ¥
EEPROK L]
Esplons ¥
Ethwmat k
Firrrts v
5H L]
LiquidCrystal ]
Fabot_Contal '
Rabok_Mobar 3
=0 E
Sarve ]
Softesralerisl 3
L1 L]

AnalgPaadtSarial
Barehdinirum
Blnk

Digitmd Fnsctarial
Fade

Ruad&nalogoitsge

el an ol ar
ini tekl ab
File Edit Sketch Tools Help

DE,
sani

s°nde¢er ¢

Ardui no UNO

y €

s arngikyl ee neeo nt ra@paenbleadithEne s aj én é

germel i si |
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Arduine Uno on SO

Bu kod, Arduimdo UNO' nuzda

i yerlekké&r h&EDéirgaklee wvwdam
LED'in birsaniyebgunca yan én ]

€ Vv rbmel issainniyz. s°ndyg

o X
(o]l
—>

tekékée KonGroil KEJAdOkuyen

Bir Arduino karté, dijital pinler, analog pi
Dijital, analog ve PWM araséndaki
Dijital pinlerde, a- ék veya kapalé dbmaekupeereasddece

Y¢e¢ksek veya Degkgék, 1 veya O ve 5V veya 0V ol

¥rnejin, bir LED yanéyorsa durumu Y ksek vey
OV dejerine sahip olursunuz.

Analog pinlerde, 0 i | e h@2A3 sa&mae&gés ez ol asé durumunuz
okumanéze sajl ar. ¥rnejin, ékéek sens®°rg¢ il e
Karanl ék il e -ok parlak arasénda binuzparl akl|I

PWM pinleridi j i t al pinlerdir, yani 0O veya 5V - &k
Modul ationo (PWM) yapabildikleri i-in 0 ile
PWM, Arduino'"nun -ékéek voltajeémnd et iettrmektei"r e 1z
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5 — 5 —— — - I e E
" " i Y ‘
S E >
0 0 0
Analog Digital PWM

Bir -ékéexké kontrol et me
Dijital bir -ékeke kontrol etmek i -in digit
kontr ol etmek istedijiniz pini ve ardéndan Y
Bir PWM pinini kontrol etmeki - i n anal ogWr i te() i Kl evini k u
kontr ol etmek istedijiniz pini ve 0 ile 255

Giri k okuma

Bir analog giriki okumak i -in anal ogRead() i
ku | anérsénéz.

Not: Arduino °Jrenmenin en iyi yiolpr @jreaty &p&rmapun
gel i kthiakmayeé& n .

22
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Proje Pl ane

K1 k projelerimize bakl ar ken, vearsil ajpémeée zfei k
isteyebilirsiniz Ancak yazmayabbrnkadaamaeael °haeérl ek
Sonu-ta, Arduino karté@émexebin ahi matolkarya c u
talimatlar Ardun o t ar af éndanrk ¢y yrkéétbétlésyeed ebi | e g°zden |
bekl edijiniz gibi ol mayabilir
Kster basit-e yanép s°nen bir proj e, i ster
ol ukturuyor olun, bakarénén temeli eayrrantté&elm
ademl areée izl eyin:
1. Hedefinizi tanémlayeéen. Neye ul akmak i sted
2. Al goritmanézé yazén. Al gori t ma, projeni:
talimatter. Algoritmaneéz, prdogjnmdmirzéi n iasnaecl éenye
3. Donanéménéezé se-in. Arduino'ya nasél bajl
4 . Eskizinizi yazén Arduino'"ya ne yapacajén
5. Kabl oyu bajl ayén. Donanéménézeéebadéwryemi zi
6 . Test edin ve hata ayékl ayén. ¢tal ékéyor m
algoritmada ol sun, hatalaré tanémlar ve nede
Projenizi planlamak i-ihesét kadhat adaRakeldyima ma
olur.

Bir projenint e mel yapéseé

Ar dui no pr oog roal maér afks kaedtlcahp d €ébb €Il €me By r élS&lei kcir

&2 sketch_jan2%a | Arduine 1.8.9 - O X
File Edit Sketch Tools Help

sketch_jan2%9a §

A
1. Name variable

void setup() {

2. Setup (absolutely necessary for the program)
J/ put your setup code here, to run once:
}

vold loop()

3. Loop (absolutely necessary for the program)
S/ put your main code here, to run repeatedly:

}
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1.Namevariablgl Dej i K k e n -ztoanuénnmlua:ndae J i | di r )
KI'k b°l ¢mde programén el emaunludeijei lidiirml endi ri

2.Setup(Kurulum-pr ogram i -in kesinlikle gereklidir):
S e t ukpkodiaesadece birkez al ekt er el ér .

Girik ve -ékéek pinleri belirl enmelidir.

¢ e koimleri: Pin bir voltaljEDveorimmelyiadninta.s é&¥r nej i n:
Gi minleri: Kart bir voltajokuna | é dér . ¥rnehanek®&8ie geahtal me:
B3Loop(DFmaggram i-in kesinlikle gereklidir):

Bu d°ngkarttka@&rsanfééndan s¢rekl iProfjaralal € @Barkaar Isan
d°nveer b°yl e devam eder.

Dijer S°zdizi mi Kurall ar é

Arduino programlaré yazarken bu kurallara d
bakaréséez ol acakteéer.

7 (Noktalé virgel):

(Noktal é& wvi

; rge¢l kubl Bmnef ahe ir ebintoikit mé le ivd ir m
der | ey i medenlolart as

éna

¥r n:eikta=13;

{}( K¢ me Parantezi):

K¢me parAnttezheriprogramlama dil i ni n yCPanpeendlai
kull anélérlar ve bu bazen yeni bakl ayanl ar i
"{" her zaman bir kapanék k¢me ayrace "}" iz
K¢ me par anktuelzliannFéomlkasreéy:onl ar, D°ngg¢l er Kokul
¥rnek

void myfunction(datatype argument)

{ statements(s)

}

Il (Teksatérl & yorum) ve [ * *[] (¢Cok sateérl é& yoru
25
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Bunl ar , progr ameén -al exma Kekl i hakkeénda k
kull anél an programdaki satérl|l ardeéer. Derl eyic
bu nedenl edAt meghanigpi Mir yer kaplamazl ar . |
nasel -alektéejéné anlamanéza (veya hatérl an
-alektéejéné bakkalaréna bildirmektir. rnBir sa
¥rnek

x=5, //Bu tek satérl ek bir yorumdur. Eji k -izg
x=5, *Bu -ok satérléée bir yorumdur

Bu, -ok sateéerl é& bir yorumun sonu. */

#define

#definepr ogram der |l enmeden ©°nce programcéneén se
Arduino'"da tanéml é& hsaaabgiit Ilbeirr -pirpo gg zaemw ihnadfeé zhaes
N .

ol ar ak, sabi I er i t anéml amak i -1n const ar
#defne k ul | anéel mal éder .
¥rnek:
#defineledPin3 MDer |l eyici, derl|l eme zamanada&reda klte d Ricre
#include:
#include projenized é k ki O ®peltékelkarieé in kull anél éer. Bu,
C kitaplejée grubuna (°nceden ol ukturul muk i K
kitapl éklara erikim sajlar.
¥rnek:
#include sservoh>

Ardunioi Ver i Terl eri
Ver.i dtefl ekenl er i veya farkle te¢grl erdeki I K
ter ¢, depol amada ne kadar yer kapl adéej éné v
belirler.
Her hangi bir bil gi vyi bel | ekt ek éxak | saénraaks éin-diar
deji ktirebilen ifadelere dejikkenler denir.
ol abilir. Dejikken tipine g°re wuygun ver.i 1
kull anél an verialahtahsisaeditr. g°r e bel irl.i bir
Akaj édaki tablo Arduino programlama séraseéend
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Veri tipi Dej er.i

boolean Doj(True)veya (Falba)l é K
char -128 to 127

byte 0 to 255

unsigned char 0 to 255

int -32,768 ta32,767

unsigned int 0 to 65,535

word Kkaretsiz int

long (or long int) -2,147,483,648 to 2,147,483,647
unsigned long 0 to 4,294,967,295

float -3.4028235E+38 to 3.4028235E+38
double Float benzeri

Arduino -Dej i kkenl er

Dej i kkaenleml anér ken
belirlenmelidir.

ve S

deji kkenin ade,

abitler

deji kKken

Taném akajédaki ©°rnekte g°re¢ldegjé¢ gibi yapél
int LED =12;

int=veri tipi LED=Dej i kken ®d2dDée] i kKken dejeri

Arduino'"nun kullandéejeé dejikkenler, kapsam a
bir b°lgesidir ve dejikkenlerin bildirilebil
T Yer el deji kkenler olarak adlandeéereéel an bir
f Bi -i msel parametreler olarak adl andeér él an
T Gl obal deji kkenler olarak adlandéreéel an t ¢
Sabit, deji kKkenin davr anésgltecokunur'ggapart ibien dwg

niteleyicidir. Bu,d ej i k keni n
dejerinin

derl eyi ci hat as é

deji ktirilemeyece].i

kendi t¢erendeki

anl

al érsénez.

her hangi
aména

gel i
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const anahtar s°zc¢] ¢eylijei kkaennélnelrain ayn® nseatbeint | @

kurall aréna wuyar. Bu ve #define kul |l anmané
tanéemlamak i -in ¢stegn bir y°ntem yapar ve #d
¥rnek:

const float pi = 3.14;

Not: #defineveyaconstSay ésal veya dize s avbya#defiea i ol ukt t
kullanabilirsiniz.Di zi | er 1 - i n c on dit. Genaldlarak saliitan € zt g @ € emk a
i -in #define yerine const tercih edilir.

Ardunoi Oper at°r |l er

Operat?©r, derl eyiciye belirli mat ematylkesydn
bir sembolda¢s¢akaPedaknoogerat©or te¢erl eri kul | €
Mat emati ksel Operat®°orler:

A dejikkeninin 10"u ve B dejikkeninin 20"yi

Operat°nOperat?or ¥rnek
atamaopera? r ¢ = A=B
toplama + A + B3Bonu-
-ékart ma - A-Bs o n-10-
-ar pma * A*B s 0 n2006
b°l me / B/As on2 -
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mod % B%As o nQu -

Kar kél akt @érma Operatoorl eri

A dejikkeninin 10"u ve B dejikkeninin 20"yi

Operat®r |Operat?or ¥rnek
ekKit exit == (A==B)yanl ex
ekit dejil I= (Al=B)doj r u(
k¢-¢kter < (A<B)doj ru(t
be¢yeéekter > (A>B)y a n(faléei
ke¢-¢k exkit <= (A<=B)doj r u(
Beyek exkit >= (A>=B)yanl ek

Mant éQperal®°r | er

A dejikkeninin 10"u ve B dejikkeninin 20"yi

Operat®r| Operat®©°r ¥rnek
and && (A&&B)dojru(t
or I (AllB)doj ru(tr
not ! I(A&&B) yanl éxk
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Bitsel Operat®©°rl er

A deji kkemB mrdief i &kXof i vtdut t u3 unu varsayal é&m, o

Operat?9 Operat ¥rnek
sembol
and & (A&B)s o nl2©000 1100
or | (A|B)s o n6l1(0011 110)
xor A (A"B)s o0 n49 {0011 000)
not ~ (~A)s o n-60{1100 001}
shift left << A<<2s 0 n240(1111 0000
shift right >> A>>2s o rnb(p000 111}

Arduino -1 / O Fonksiyonlarée (Komutl ar)

Fonksiyonl ar, programlarénkékiregselyapgélrander
verirrBi r programda aynéz egyere-neik|lleikrtdemenok Iger ¢
kul l.and&kaij éedaki devrel erde vV e Arduino prog
gesterdijamli awdel &eekalta cia kktoémut i k1 ev | ekr iinii na -

bunl aroémuayraer ak ayéer deéek.

Ardui no kargdiémidia kv eyya nlé&kéek ol arak yapeéel andeér
anl atacajéz. Arduino anal og rpienltearmanmenn -aoyjnu
yapélandeéereéel abilecejini ve kullanél abileceji

pinMode() Fonksiyonu:

pinMode() fonksiyony belirli bir pini girik veya -éke
i -in kull aneéel ér . IddifpulFu pP UdiLrUePn -moedrui nil eet ki nl
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Kul | a npinMae(pin, moj
Void setup () {
pinMode (pin , moy

}

Parametreler
pin: Arduino pinn u ma.r a s €
mod INPUT, OUTPUT veyalNPUT_PULLUP.

¥rnekl er
pinMode(13, OUTPUT); //diitalpin13"' ¢ -ékék ol arak ayarl ar
pinMode(5, INPUT); /[ dijital pin56 i  gldrak ayarlar

digitalWrite() Fonksiyonu:

digitalWrite() fonksiyonu, bir dijital pire Y| KSEK veya D} k] K bir d
kull anél ér . Pi n, pi nMya@@) andeéer gkimaudgd Ki k d
ayar |l anvackXEKTr i -in 5V, D! k| K i -in oV (top
yapélandeéer él méksa, digital Write() giri kK pin
devre déekeé beéer aké-opd(rDé rkd iKnpi. etakiinliexkptuilrime k
I NPUT_PULLUP ol arak ayarl amanéz ©°nerilir.

pi nMode () °JT esini OUTPUT ol arak ayarl amazsa
digital Write(HI GH) -ajrelerken LED | ok geor
di gital Writef() b¢yeék bir akéem mleupdairehcaiy € c €
etkinlexktirmik ol acakter.

Kul |l anémeé:

digitalwrite (pind e J);e r

pinnModunu ayar | aArdarkopii 9t edimjair mis 2
d e ] KIGH (1) veyaLOW(0).

¥rnek

digitalWrite(LED, HIGH); /Led yanar
digitalWrite(LED, LOW); ILed s°ner
digitalRead()Fonksiyonu:

digitalRead()Yonksiyoru, dej eri Y, KSEK veya D, k;, K ol ar ak

31



Co-funded by the
Erasmus+ Programme
of the European Union

Kul |l anémé
digitalRead(pin)
pinnOkumak istedijiniz Arduino pin numaraseée.

¥rnekl er:
d e j=digitalRead(inPin); i ri kK pini ni oku

Not: Anal o@ | gqairratkk ad | andpinlegd iajni A&, Ailnl eb. ol ar ak

delay() Fonksiyonu:
delay() fonksiyonu pr ogr amé parametre ol arak belirtil
durakl atér. (Bir saniyede 1000 milisaniye va
Kul | adeRymss);
ms:dur akl at el acak milisaniiyrearsaty®iszZ2.| «regn ver

¥rnekl er
delay(1000); /I 1 saniye bekletir

delay@000); /I 2 saniye bekletir

analogWrite() Fonksiyonu:

analogWrite()fonksiyony bir pine birdahgheg) dgpear ( PBMr

parl akl ékl arda yakmak veya bir motoru -exit]l
-ajréséendan sonra pin, ayneée pin ¢zerinde bir
veya digitalaWr iktagd(@)y -baejliegdsaén en g°rev d°ngg¢s

cretecektir.

¥rnekl er:

Potansiyometreden okunan dejerle orantele ol
d e j=eanalogRead(analogPiny/gi r i K pi ni ni oku

analogWrite(ledPind e j/8;r//fanal ogRe ad nd eljoe2r3l' eer,i an'ad ao g Wr i t
O'dan 255'e
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analogRead( ) nksiyonu:

Arduino, pinlerinden birine vol t aj uygul an
fonksiyonu il e raporl ayabil mektedt ma/ KBpamae
ile dejeri s¢rekli dejiken bir analog sens®r
bir pin tipine i1 htiyacéméz var.

Arduino karténén saj alt kéesméenda AAnal og I
pinl er sadece kendil erine uygquwl aheaajni Ibhi rdey celrti
Anal ogRead() fonksiyonunu kull anarak pinlerd
Bu ikl ev, O ile 5 wvolt araséendaksawaol dandar
¥rnejin, O numaral & pine wuygulanan 2,5 V'l
dend¢r ¢r

Kul | a amalog&ead(pin);

pinn0' dan 5" e kadar okunacak analog girik pini
¥rnek

d e j=amalogRead(analogPin); // g i piminkoku

Serial.printin@l e ));e r f[ldej eri Seri monit°re yaz

If Komutu:

ifdeyimibir kokul u kontroli a eak ajeé kakiul d d@ydiofir uwe )

yeéereter.

Kul |l anémeé
if (k o g{ful
II'k okKul dojru ol dujleenda ye¢r et el ecek 1kl
}
kokhbilr boolean i fadesi (yani , dojru veya yan
¥rnekBierr i f i fadesinden sonra par an(tneozkltearl éat |
virge¢glle tanémlanér) tek kokullu i fade ol ur.
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if (x > 120) digitalWrite(LEDpin, HIGH);

if (x> 120)
digitalWrite(LEDpin, HIGH);

if (x > 120) {digitalWrite(LEDpin, HIGH);}

if (x>120){
digitalWrite(LEDpin1, HIGH);
digitalWrite(LEDpin2, HIGH);
}
lhepsi dojru

if -else Komutu

i féel se, b ok ddemnp-l alndér él maséna i zin verere.
i fadesinden daha fazla kyanfils®dk ( seapbauvu:-1 aheds
te, mcesi (ejer vesepa) aygpe ¢ tanldé¢ar . bilE den fazl a
-alkeet abi | mesi i -ige-kibi | hbakka i f kokul una

Dojru kakkél ak el kroanaiYfra skardraak Bireer dekmeb edlt d wij u

Flhgi | kod bloju -al éktéreéelér ve program dafr
kokul d o jvarsa vaiseyjéil lasne el se bl ojJu yeé¢regtel ¢r .
Kul | anémé
f(kokul DOfRU i se i f (xokul 1
[/ A 1 Kini yap A 1 Ki ni yap
}
else elseifk o K)Y I 2
llej er YANRIikkiirsie yap IB i Kini yap
} }
else {
/IC 1 kKini yap
}

¥rnekAkearj:éda, sécakl glzeskomsE%rn; bsiirs tad ngintiée- ibnul

if (s & c &k TOR{k
ITehl i ke! Si st emi kapateén.
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elseifeecakl ék >= 60g70{ // 60 <= sécakl ek
Uy ar e! K dikkatiggereklcie n é n
}
else{//[s € c &BOl é k
HG¢evevandayél an i kKl emleri yap
}
for Komutu :
For i fadesi, k¢gme parantezl eri i -ine al énmeéecxk
sayacé genellikl esohdmagpgdes makt érmak kwe | anél é
tekrarlayan iklem i-in kullanékl éedéer ve gen:
dizilerle Dbirlikte kullaneéleéer.
Kul |l anéme:

forcakl ange- dejer){; kokul; artek miktarée

llyapél acakl ar ;

}
Parametreler:
baklany®kece ve tam ol arak bir kez ol ur.
kokwlnng¢D boyunca her seferinde kokul test edi

kokul yeniden test edilir.

artekdojkrokud! duj unda

¥rnerkl e

for (inti=0;i<=255; i++) {
analogWrite(PWMpin, i); }

for (int x =2; x <100; x =x * 1.5) {
printin(x); }

for(inti=0;i>-1;i=i+x) {
analogWrite(PWMpin, i); }

d°ngy¢

Kokul vyanl ek ol du

boyunca

her

sefer
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switch...case&Komutu :

Ifi fadel erinde ol duju gibi, switch/ case, pro
farkl é& kodlar belirlemesine izin vererek pr
i fadesi , bir deji kKkenin dejerl arl ecakar «élaal
deji kkeninkiyle exkleken bir case ifadesi bul
breakanaht ar s°zc¢] ¢, switch deymumiomdienrd a- &kud rl :

Bir break ifadesi olmadan, switch ifaxle bi

akajedaki i fadel er i

r br eak
yér et meye

veya switch ifa
devam eder .

Kul | anéme
switch (var) { ¥rnek: Kod
casesabitl: switch ){deji kKken
llyapél acakl ar case 1:
break; ldejkkiere ekit ol dujund
casesabit2 yapélacakl ar
llyapéel acakl ar break;
break; case 2:
default: lldejk Reem eki tyapdLbpoalh
llyapél acakl ar break;
break; default:
} Ilbakka hi-bir kKey ekl e
varsayél anée yapeén
Ilvar sayél an i steje baj
break;
}
var: dejeeki tl i durumlarla karkeéel aktérélacak bi
sabitl,sabit2 sabitler Kzin verilen veri te¢grleri
Not:
Arduino devrel eri ki Kekil de g°sterilmiktir
1) Breadboard g°r¢neémg

2 )kemati k g°r¢gneégm
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L
1-)Br eadboard g°r ¢ngmg 22 )kemati k g°r ¢negm
Daha -ok kullanélan Breadboard g°r¢negmengég ku

9AOAO ET T Ohi ANADMAER IAMEO hAUI
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Arduino Buton Devreleri ve LED Mod

Arduino ¢zerindeki pinlerin - ojButonyier iL¥& Dv My a ¢,

Kiti, °Jrendcall @®i si Atéemi poi ni (i°-jJUsegARD®VEST i ni
"in 11 K iediirt.i nBuKintedenllel lo/l @ rAarkd vaidn ca nedj@etéil na bk
akajeda g°°r¢l degj ¢ gi bi 6 adet buton girik ol
koome kt°r ve 6 LED -ékék olarak bajlanér.

¥Jreenrciblu ejitim bBeOisisAecbeniodnuh]jrenmek i -

ejitim seti Arduino devresini daha kol ay tes
ve deneylerini testkullnabied. i -in bir devre tah
GND H
B 10K
J2
— |2
T |z ,
T -
| o2
: P .
| o=
H I 2
2 | o
ARDUIMNO-SILLE
)
% J1
&
O
0 | o=
= og
=1 o
= ol ¢
(m] ol 2 1
(1 4 ol 2
< | %+
La e COM
BUZ1 A .
N B
[

ke kButonve LED Mod gl Kitinin A-ék Dev

38



Co-funded by the
Erasmus+ Programme
of the European Union

are short-circuited.

3

HELTTY

vote: Red lines

LA

[ E
I

ke kBuonve LED Mod gl Kitinin PCB kema
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¥rnek Arduio Devreleri ve Program
Devre 1:

DevrelLAdé yakma. s°ndg¢r me

Devr e A-:&ikdinem@al8.@ininebirLED aj | anméktér. LED 1 san
ol arak yanép s°ner.

nnnnnnn

‘;SZ LED

TTTTTTTTTTTTT

= R
= 2

1-)Breadboard g°r ¢ng¢mg 22)kemati k g°°r ¢nyg

* Yanép s°nen EIEDBDD'Pirogy+man v¥/e kapat ma

intled =7, Il ed 1 simli tamsayededeejri kvkeerni |tdan
void setup() { /lsetup)f onksi yonu sadece bir defa vy
pinMode(led, OUTPUT); //ledPINddi j i tal -ékék ol arak ayarl al
}

void loop() { /'l 1l oop() methodu tekrarl aneér
digitalWrite(led, HIGH); //l ed 6i yakar

delay(1000); [lprograné 1000 mili saniye i -in durd:u
digitalWrite(led, LOW); [/ | edoi sondg¢r ¢

delay(1000); [lprograné 1000 mili saniye i -in durdiu
}
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Devre 2:

Devr e2lEB®Ei swkayla°ndéir me

Devre A-éXkllaBmas2 saniye aral ekl

o
B hlintc 8
S ()

arl a seérayl a

* 8 & & @
- 8 8 8 8

L )
. s s 8 @

I* FlipFlop */

int greenLED=5; Ilgr eenlL
int redLED=7; /lr edLED

void setup() {
pinMode(greenLED, OUTPUT);
pinMode(redLED, OUTPUT);

}

/I red LED pind i

void loop(¥{
digitalWrite(greenLED, HIGH);
digitalWrite(redLED, LOW);
delay(2000);

/I green LED i
/l red LEDS i
// progran &

digitalWrite(greenLED, LOW);
digitalWrite(redLED, HIGH);
delay(2000);

}

/I red LEDD i

D i si
i si ml

/[ green LED pird i j

it
jita

y ak
s°nd
1000

y ak

al
I

é’-
mi

/lgreen LED® $ ° nd ¢ r

r

o)

™

-ékeék ol ar ak

l i sani ye

41

a-yéakr €l ka nodléa r a k

n



Co-funded by the
Erasmus+ Programme
of the European Union

Devre 3:

DevreTAdEi k .Lambasé

Devre A-:é8Bupraomedée, bir trafik éeékeéj]Jé sistemi k
kermézépd3badenmakt adeéer .

Car Traffic
"R cn-c-Lights -

%
H
5

GHD
2
I=
= ~ Lk
o -
L=
[ -
= |
o,
&
5

(-
=i
S

* & & & @&
- s 8 88

s

]

£

L VETRPR
m-ia .

|
.
®

I* Trafi k L¥Mmbaseé
int redLED =7;

int yellowLED =6;
int greenLED =5;

void setup() { /l buradapinlei mi zi -eékék ol arak ay:
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pinMode(redLED, OUTPUT);
pinMode(yellowLED, OUTPUT);
pinMode(greenLED, OUTPUT);

}
void loop() {

digitalWrite( redLED, HIGH); /I redLEDS 9 saniye yak
digitalWrite(yellowLED , LOW);

digitalWrite( greenLED, LOW);

delay(9000);

digitalWrite(redLED, HIGH ); /[ redLEDveyellowL ED6i 2 saniye yak
digitalWrite(yellowLED, HIGH);

digitalWrite(greenLED, LOW);

delay(2000);

digitalWrite(redLED, LOW); Ilor eenLEDOGI 9 saniye yak
digitalWrite(yellowLED , LOW);

digitalWrite(greenLED, HIGH );

delay(9000);

digitalWrite(redLED, LOW); It ekrar, yell owLEDOGI 2 sani
digitalWrite(yellowLED, HIGH);

digitalWrite(greenLED, LOW);,

delay(2000);

D°nge¢ yenitden baxkl éyor

}

Devre 4:

Devre RGB LED Uygul amasé

Devr e aase&GBL ED, tek bir kasaya yerlextirilm
rengin éKeék yojunl ujunu dijital ol ar ak kon
kull anél arak istenilen renkler el de edilebil
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P

-----------------------------

------------------------------

/* RGB LED'in herragi ni 1 saniyes‘°agra¢jeikz ar Bayyakepgé
i stiyorsak t¢m | ed/l eri a-maméz gerekiyor.

El
==
=
=
a
=
=
2
o

const int BlueLed=11; /IBlueLedde 11 dejerini sabit ol arak
const intGreenLed=10; //Greenledde 10 dejerini sabit ol arak
const intRedLed=9; //IRedledd ® dejerini sabit olarak at a

lLedl erin bajlé olduju pinleri -ékéxk ol ar

void setup() {
pinMode(BlueLed,OUTPUT);
pinMode(GreenLed,OUTPUT);
pinMode(RedLed,OUTPUT); }

/I D°ng¢ burada bakl éyor

void loop(){

digitalWrite( BlueLed, LOW); /| RedLeda - é k .
digitalWrite( GreenLed, LOW);

digitalWrite(Red Led, HIGH );

delay(1000);

digitalWrite(Blue Led, LOW ); // GreenLed - .€ k
digitalWrite(GreenLed , HIGH );

digitalWrite( RedLed, LOW );

delay(1000);

digitalWrite( BlueLed, HIGH ); /'l BluelLed a-¢€k
digitalWrite( GreenLed, LOW);

digitalWrite(Red Led, LOW);

delay(1000);
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NITe¢m | edl eri Bkbepyabhatyeruzeget gfP st er i
digitalWrite(BlueLed, HIGH);
digitalWrite(GreenLed, HIGH);

digitalWrite(RedLed, HIGH);
delay(1000);

}

Devre5:
DevreAAdEog Vol taj Okuma, Potansiyometreden

Devre A-éBultadapapadogp® ' da bir analog girikKkin na:¢
Girik, analogRead(yveddndvuohoaj ®Edhnpkser il o
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Potansiyometre Bir potansiyometre (veya potasit bir elektre
mekani k dong¢gktegreégceder. Girik o
hareket. bir diren- dej i ki Hilif]i
sisteminin hacmindem ¢y ¢ k bir konteyner ge
Keyl kontr ol etmek 1 -in kullan

ANALOG

T T

/* ReadAnalogVoltage Pi n O0' daki bir analog giri«xi oku
moni tyaze éer er . Seri -ki zg%dgt eku Imia nmAl Searratkt ag rza(f
men¢Big).potansiyometrenin méekez +pVhianweADop

IIRes dtaGe é]J énézda kurulum rutini bir kez -

void setup() {

Serial.begin(9600); Ilsani yede 9600 bitte seri il etik

void loop() { /fld°ng¢ rutini sonsuza kadar tekr
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int sensorValue = analogRead(A0); / / anal og pin 0' daki gir
Serial.printin(sensorValue); lokudujunS8er defneanad &mren
delay(1000); /st abi lite 1 -in okumal ar araséndal

}

Devre 6

Devre AAddecuni o il eébuton kull aném

Devr e A-:®kT'ayna s ldatpnbbéa sbeilrde ] émdebaj] déj bital ( pPED)
ve s%ner.

+'.'..'...Q'Il.l. Ue.-o.we
---------- 9:::15‘2‘!2;
2 B B N BB 2R B B R 2R B B B A .- .

:::ARDUINO PR I R L B
= L B B B B B R R R R B B R L B AR AN

—...‘.‘...."...."".

U...”’.I.'......%'...

.

.

o '—']"no..-oo L
aves .. - L L
.. .

o

=

.
LI .. L I L
- .- “wa~am R B eEeRR
' o'l-ococl'-o.oo'o'ooo
‘I.o L L N
-4 §

I* Pin7' y e bbaujtloén ab ibras €| 04€ jeé nbdag ,| éd ibjiirt aélk épki ny a
ve kapater.

void setup()

{
pinMode(4, OUTPUT); //pinrd - eékék yap
pinMode(7, INPUT); // pin7 gi ri K yap

}
void loop()
{
if (digitalRead(7) == HIGH) Il'E] er-7 panék ise
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digitalWrite(4, HIGH); lLedd] yak
if (digitalRead(7) == LOW) IIE] er-7 pkapal & i se
digitalWrite(4, LOW); IILe d&®ind¢r

}

NOT:IF-THEN komutu,i Ardupinoibeni ge butonl areé baj
bajlanteé iki fiarklPRulklekWp dRajyiapbed j@danl tvées &.ul |

VDD VDD
r—
to PIN
10k
i — 10k
e o
kekliHéTHEN komutu i-in kullanélabilen A

Devre 7:
De vr e Awldne'da ELSE komutunu kullanma

Devre A- &kl amasé

ajl e bir butdhe bajéleddj &and:
yanar ve s°ner. Ayreée

ca pinleri "int" dejickke

..........

- o " 2 . 3+ YOOV OV IOVYVYTe VYV . " s
T SN T E B Rl -
. 25 s “lr£~
-—® ® O 0 9 O P OO PO OO OO L
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int led = 4;

int buton =7;

void setup()

{
pinMode(led, OUTPUT);
pinMode(buton, INPUT);

}
void loop()
{
if (digitalRead(buton) == HIGH) IBut on a-éksa
digitalWrite(led, HIGH); /I Led yak
else IDej il se
digitalWrite(led, LOW); llLed s°ndg¢gr
}
Devre 8:
Devre Adé LEDO i i ki butonla kontrol et me
Devre A-:éKilranmwtéon Led'i a-ar, dijer

but on
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R R
9....r,t...::..f..:r,s..:...:
SRADAS Gy, o P B el
REe :.:::|;;|;;|; 4 H
i s i SRR 553994
* LEDOI I ki butonla kontrol et me
D¢] mel er sediir eod-alrearkll el OlKaj | anér .
intled = 4; I Pind Al edo ol arak tanémlande
int buttonl = 7; // Pin7"button1" ol ar ak tanémlandé
int button2 = 13; // Pinr13"button2' ol ar ak tanémlandeéeé
void setup()
{
pinMode(led, OUTPUT); /Il led=¢ & k é K
pinMode(buttonl, INPUT); /I buttonl=Gi r i K
pinMode(button2, INPUT); /I button2=Gi r i K
}
void loop()
{
if (digitalRead(buttonl) == HIGH) IIE] er buttonl a-éksa
digitalWrite(led, HIGH); llLedbéi yak
if (digitalRead(button2) == HIGH) IIE] er button2 a-éksa
digitalWrite(led, LOW); lLedd s°ndg¢gr
}
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ARDUINO6 DAERK MONKT¥R NASIL KULLANILIR

Arduino I DE, -izimlerde hata aykakdsiaderakdnarol v ey a
et mede -o0k yardémcé ol abilecek bir ©°zellije

Ser i Monet?PlrerBeanl ép g°ndererek iletikim kur
a-6l er Mol cgesiileSer i M rsitteorri | i1

Seri veriler tek birk abl o ¢zeri nden genderilir (ancak
czerinden ge-er) ve kablo ¢zerinden g°nderi/l
g°nderilebilir (Bizim durumumuzda i ki kabl o

Arduinouygulamalaé n datray a mh k veya -al émanfbndanyglhdma

ger¢é¢nt gl emek i -in Seri Monit°r¢ kull anacaks
bil gi sayarénéeéza USB ile bajlé bir Arduino'nu
| DE' deki Ser i Moni tPr M&anot u %ua aterR]l apanpkdsl
ger¢é¢nmel i dir. OBaad'ayrmar ((Aedée] éurpd aanl tE MKNK eQlLeU N
¥neml i olan bizim programémézda ve burada a
ol duju i-in biygyakeynwadrnuayarl ar émézé

&5 CoM3 - O e

Of " CxDff9TRTSD fail fa

SERIAL MONITOR
WINDOW here
“ UsingARDUINVE

| ] autoserel ] Show tmestamp Fevdre w| 9600baud o Clear output
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Seri Monit°r¢ Kullanmak i -in Ana K

Serial.begin( Seri veri il etimi i-in veri hézémré san
il eti kim kur mal ia-litn ke kreasn érd e Kk i men¢de | is
kull andéjénéezdan emfnnejlium. b8wduhéaébget ekt
pinleri¢ zer i nden i | ebkikkai nm ékzu rama kb eil-iirnl eyebi | i rsir

Kul |l anémé
Serial.beq(speed);
¥ r n:e Rerial.begin(9600);

Serial.print): Ver i | er i ser.i bajl anté noktaséna insa
yazdeérer . Bu komut bir-ok Kekil de ol abilir.
kul |l anél arKak ayna ndb&mbalheresayékiarde ASCI | basat
ve varsayeéelan ol arak iki ondal ék basamakteér .
ve dizeler olduju gibi g°nderilir. ¥rnejin

Serial.print(78;, "78"g° st er i r
Serial.print(N");"N"g° st er i r

Serial.print("HelloUsingARDNVET"); "Hello USIngARDNVET"g® st er i r

Serial.printin(): Ver i | er i ser.i bajl anté noktaséna 1ins
ardendan bir satér bakég Wkar ylmnmerisat £8Ciklar Bk
olarak yazdéreéer. Bu komut Serial.print() ile
Serial.printingal);

Serial.printin(val, format);

Serial.prinin(13, BIN); Ser i Monit°rde "21101" ikili deje
NOT: Serial.printve Seri al . println araséndaki tek fa
bajl anté noktaséndan g°nderilen Keyin bir sc
etmi kK olabilecejiniz ¢-¢nce¢ bir yBenadizedaeny. dah

Devre 9:
Devr e SAdeé Moni t °UsidgARONWET @ Yhaazbdad&Jiygai | a ma s é

Devr e A- &krhabddsangARDNVETSs e r | Monit©°rde g°r ¢l ecekt
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I* "Seri Mo n i tUSingARDINVEE'l | Oy gu Fflamas é

void setup()

{
Serial.begin(9600); //Ser i bajl antée hezeé

}
void loop()

{
Serial.printin(" HELLO ");
delay(2000);
Serial.printin(" UsingARDINnVET!!);
delay(2000);

EE E

File Edit Sketch Tools Help

serial_monit_r @- comz _ n "
Send
&
void setup() Hello
{ UsingARDIinvET!!!
Searial .begig
}
void loop(){
Serial .prinfg
delay (2000) 3
Serial.pr}
delay (2000) 3
}
W
EAAutoscrol [ ] Show timestamp Nevine ~| [o600baud | | Clearoutput
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Devre 10:
DevieAd:ESer i Monit°rde D¢jme Durum Anal i zi
Devr A-.Biltddnabrmas£d dej eénda ser.i monit°rde "Led

Vroe
ékéeyor ve Led yanéyor.

Butona basél mazsa, seri monit°®rde ("Buton ba

[* Ser i M o Buton Durum Analizi */

void setup() {
pinMode(4, OUTPUT);
pinMode(7, INPUT);
Serial.begin(9600); }
void loop() {
if (digitalRead(7) == HIGH) /7 nolu pinbéde sinyal varsa
{
digitalWrite(4, HIGH);
Serial.printin("Led is ligthing, LED=ON");
delay(250);
}

else l¥nceki Kart dojru dejil se

{

digitalWrite(4, LOW);
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Serial.printin(" Button is not pressed);

delay(1000);
}
} IISer i moniter¢egngYPeglemehmiedka] €éda
Button is not pressed
Button is not pressed

led is ligthi rgJ LED=0MN
led is ligthing, LED=0N
led is ligthing, LED=0N
led is ligthing, LED=0N
led is ligthing, LED=0N
Buttonm iz not pressed
Devre11.:
Devre SkRdé ekrandan veri g°nder me
Devre A-:Kklaamesde AAO0 karakterine basél érsa |

Kl avyede A30 karakterine basélérsa | ed2 yana

Kl avy-edlamabkatseérlienresa | edl ve | ed2 OFF ol ur.
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~
.
E:E‘:r'i'."l-llTTIILIF:TEII?F;J1-;1;§ ® F O R R R R F W " 8 ® F F F 4§ ¥ ¥ 8 @
Lo gy oo (R A R B B
. % O _ 1!!!!--!1 l!!'!i - o w W
o ARDUTNO T D RS RSSO pn R
'llll‘.iilt-i'lllll'.'-i.i'llll'
lliitlﬂlﬂ% EEGDhm Elﬂiiiiii
llll‘l‘l‘lﬂ!l‘illll‘l‘!lﬂiiil L3
J
* Seri monit°rden/ veri g°nder me
char character,
#define led15
#define led2 6
void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
Serial.begin(9600);
Serial.println (" --- enter a character ---");
Serial.printin (" -");
}
void loop()
{ f
if (Serial.available()>0)
{

character=Serial.read();
Serial.printin ("character, entered ");
Serial.printin (character);

if (character=="A") digitalWrite (ledl, 1);
if (character=="a") digitalWrite (ledl, 1);
if (character=="3") digitalWrite (led2, 1);
if (character=="-")

{
digitalWrite(led1,0);
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character, entered
a

character, entered

character, entered

3

character, Enter a
character

here; a,b, 3, -,

encered

character, entered

ledl and led2 are OFF

W

Autoscroll [_] Show timestamp Mewline

R

9600 baud

w Clear output

Devre 12:

Devr e FORé komut unu

Devr e

°7 r enme

A- Bkl amgaé amada LED'

uygul amasé

l er 6 kez

yaneép
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-
-I'!-!";"NE:E " o ® W - ow W W T
plomALFwM-) B = R _ oE :’ e keme
-r'!!‘"'t!""'
chesessebrenesn
il'l'll'[' I'"'i'!‘l
 FOR komutunu¥Y °Jrenme
int ledl=7;
int led2 =8;
void setup() {
Serial.begin(9600);
pinMode(7,0UTPUT);
pinMode(8,O0UTPUT);
}
void loop()
{
for(int i=1; i<6; i++)
{
Serial.printin(i);
digitalWrite( led1, 1);
digitalWrite(led2, 1);
delay(1000);
digitalWrite(led1, 0);
digitalWrite(led2, 0);
delay(1000);
}
}
Devre 13:
Devre FBRKGOmutu ve seri .monit°r uygul amasé

58



o
B hlintc 8
S ()

Co-funded by the
Erasmus+ Programme
of the European Union

Devre A-8kil amgsé amada LED'l er 6 kez yan
sayeéel ar é ge°r¢necektior. Daha dIé&mmggséine L
program duracaktér. Yeniden baklatmak i -in R

Burada °nceki devre ile ayné devreyi kull ané

* FOR komutu ve seri *monitor uygul amasé@

int ledl1=7;
int led2 =8;

void setup() {
Serial.begin(9600);
pinMode(7,0UTPUT);
pinMode(8,0UTPUT); }

void loop() {
for(int i=1; i<=6; i++) 11i=1,23,45,6

{

Serial.printin(i); ISer i moéni h°dejerl erini yaz

digitalWrite(led1, 1);
digitalWrite(led2, 1);
delay(1000);
digitalWrite(led1, 0);
digitalWrite(led2, 0);
delay(1000);

}

while(1); I ford°ng¢s¢ sonsuz bir d°ng¢ye gir me
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uygul amasé

}

NOT:Pr ogr améawylkai dqesed - mensi ne baseél
€ coms - 0o X

| Send

1 ~

2

3

4

5

[3

[ Autoscroll ] Show timestamp Newline W 9600 baud o Clear output

Devre 14:

Devre FORé komutu il e karaki mkek
Devre A-éBdwrmayse bajliei be yED] rseryaynmal/ s? nme
son LEDG6e geildligmindteeri s ey %rde

/*

FOR

ger-eklektirec

rxmm Arduino’

komut u

ghe B

L L

. 8 8 8 0

LI T O )
LI I I O )

LI I I )
. 8 s 80

kull anarak kar &k

k uygul amas
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void setup() {

pinMode(8, OUTPUT);
pinMode(9, OUTPUT);
pinMode(10, OUTPUT);
pinMode(11, OUTPUT);
pinMode(12, OUTPUT); }

void loop() {
for (int b=8; b<=12; b++) /ID°ng¢ bakl angécé
{

digitalWrite(b, HIGH);
delay(150);
digitalWrite (b, LOW);
delay(150);

}
for (int b=12; b>=8; b--) ID°ng¢ bakl angéceée

{

digitalWrite (b, HIGH);
delay(150);
digitalWrite (b, LOW);
delay(150);

}
}

Devre 15:
De v r e Switdhédcase komutunu kullanarak RGBled e r ast gel e renk ¢r e

Devr e A-:éBulyguamad&andom komutu & Switch/Case komutku | | anél makt

Bu devrede kérmézeée, yexkil, mavi renkler rast
NOT:

random() : Random K| e v i rasgele sayeéelar g¢retir

Kul | a mando@(max) random(min, max)

minir astgele dejerin alt sénéré, (isteje bajle
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maxr ast gel e

™ .
L]

dejerin ¢st seéneéeré
=,
"
.
- * * ¥ ¥ ¥ ¥ 8 ® @ l‘l
ETW'_|i'| - " -r-*n - * .
DIGITAL (PWM~)
.tﬂﬁ::;eﬂ[an AR R
& - & & ® W [ ] - - & -
m L S - " W - L
A_RDUING % F O O O O DDy W v -
® §F F F ¥ F ¥ §F ¥ ¥ ¥ ¥ ¥ ¥ L =1
Iil.iii-' el @ e
-
W OB OB OF W O 8™ 5 o5 o o8 o W L
'IiilIIilIIiiIlIt
- 8 & & 8 8 8 & - 8 8 & B " &
- F ¥ ¥ ¥ ®F ¥ ® - § ® ¥ ® % ® O
PR EEREARANBAARAREERR
- " ¥ 8 8 @ - 8 L] - I
f""l'I"JI"!!""!'_'_
komutunu kull anar a¥ RGB

I Switch/ case

#define R 9
#define G 10
#define B 11
int colour;

int dly=3000;

void setup() {
pinMode(R, OUTPUT);
pinMode(G, OUTPUT);
pinMode(B, OUTPUT);
Serial.begin(9600);

}

void loop()
{

colour=random(4);
Serial.printin(colour);

switch(colour) {

| ed
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case O:

digitalwrite (R, 1); //[RedLED=ON
digitalWrite (G, 0);

digitalWrite (B, 0);

delay(dly);

break;

case 1:

digitalWrite (R, 0); //GreenLED=ON
digitalWrite (G, 1);

digitalWrite (B, 0);

delay(dly);

break;

case 2: //BlueLED=0ON
digitalWrite (R, 0);

digitalWrite (G, 0);

digitalWrite (B, 1);

delay(dly);

break;

case 3: /IRenk yok
digitalWrite (R, 0);

digitalWrite (G, 0);

digitalWrite (B, 0);

delay(dly);

break;

}
}

Devre 16
Devr e SdgohentDisplay® Sayécé Devresi (Counter)

DevieA- ékl am&asa@anda bir sayé g°rmek i-in a, b,
LED'den ilgili LED yanar.

NOT: Segment di spletrgny( Yeddab®kmehiél arée &°r¢egnt
ger¢nt ¢l eme ci hazeéedér .
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g f coma b

e d comc pp

™
o
\
" L I L] . ' LI LI |
L] = W i o Mo
L3 i For ] A & & - Y - & @ @ W
a @ DIGITAL (PWM=~)
—_— T g |
L . e L N @  ~ M o o o P @ e 2 = i L == oo
% L UNO L T IR TR D DR R I ‘ . .. LI O |
T EEN S |.|.'_\r.. ------------------- . a
RX N ARDUINO - 'Rzzlﬂbh!m‘ . .. .. . e
........... - - 1
L I B L B O LI . s
Common
Cathgde Display
* ¥ F % §F ¥ ¥ 89 - L BN S " % 1
L I I I I B LI LI O |
.................. L}
- . = L L ' L L LI |
——— L 3 L] L L - . " " W " w0
NALOG IN Mmoo e om o 2 OF [ § NN -
M ]
a2 o
L ® & & & & & & @ l " & & @ & & i
L I """""" *® I & & ® & & ¥ ¥ 1
- 4
% r
\ r,
r

[*  SegmentDisplay09 Sayécé Devr*esi (Counter)

int a=6, b=7, c=9, d=10, e=11, f=5, g=4;

int number;

void setup() {

pinMode(a, OUTPUT);
pinMode(b, OUTPUT);
pinMode(c, OUTPUT);
pinMode(d, OUTPUT);
pinMode(e, OUTPUT);
pinMode(f, OUTPUT);
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pinMode(g, OUTPUT);
}

void loop() {

for(number=0; number< =9; number++) {
delay(1000;

switch(number) {

case0:

digitalWrite (a, HIGH );
digitalWrite (b, HIGH);
digitalWrite ( ¢, HIGH);
digitalWrite (d, HIGH);
digitalWrite (e, HIGH);
digitalWrite (f, HIGH);
digitalWrite (g, LOW);
break;

casel:

digitalWrite (a, LOW);
digitalWrite (b, HIGH );
digitalWrite (¢, HIGH);
digitalWrite (d, LOW);
digitalWrite (e, LOW);

digitalWrite (f, LOW);

digitalWrite (g, LOW);
break;

casez:

digitalWrite (a, HIGH );
digitalWrite (b, HIGH );
digitalWrite ( ¢, LOW);

digitalWrite (d, HIGH );
digitalWrite (e, HIGH );
digitalWrite (f, LOW);

digitalWrite (g, HIGH );
break;

case3:

digitalWrite (a, HIGH );
digitalWrite (b, HIGH);
digitalWrite ( ¢, HIGH);
digitalWrite (d, HIGH );
digitalWrite (e, LOW);

digitalWrite (f, LOW);

digitalWrite (g, HIGH );
break;

cased:

digitalWrite (a,LOW );
digitalWrite (b, HIGH );
digitalWrite (¢, HIGH);
digitalWrite (d, LOW);
digitalWrite (e, LOW);
digitalWrite (f, HIGH);
digitalWrite (g, HIGH );
break;

caseb:

digitalWrite (a, HIGH );
digitalWrite (b, LOW);
digitalWrite (¢, HIGH);
digitalWrite (d, HIGH );
digitalWrite (e, LOW);
digitalWrite (f, HIGH);
digitalWrite (g, HIGH );
break;

caseo:

digitalWrite (a, HIGH );
digitalWrite (b, LOW);
digitalWrite (¢, HIGH);
digital Write (d, HIGH );
digitalWrite (e, HIGH );
digitalWrite (f, HIGH);
digitalWrite (g, HIGH );
break;

caser:

digitalWrite (a, HIGH );
digitalWrite (b, HIGH );
digitalWrite ( ¢, HIGH);
digitalWrite (d, LOW);
digitalWrite (e, LOW);

digitalWrite (f, LOW);

digitalWrite (g, LOW);
break;
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cases: case9:
digitalWrite (a, HIGH ); digitalWrite (a, HIGH );
digitalWrite (b, HIGH ); digitalWrite (b, HIGH );
digitalWrite ( ¢, HIGH ); digitalWrite ( ¢, HIGH);
digitalWrite (d, HIGH ); digitalWrite (d, HIGH );
digitalWrite (e, HIGH ); digitalWrite (e, LOW);
digitalWrite (f, HIGH); digitalWrite (f, HIGH);
digitalWrite (g, HIGH ); digitalWrite (g, HIGH );
break; break;

}

}

}
Devre 17
Devre PWMdEeknijinin Kullanél masé
Devre A-:éekd atmalstete PWM -b6&ddad t @l ar-akk ekku Imd [aanréd
B°yl ece aralareéndaki farkén g°zl emlenmesi a
ayaré, motor hez kontrol ¢ gibi uygul amal ar vy
NOT:Ar dui no, 500Hz"' de PWM' yi (Arduino ka+t éneée
pin 3, 4,5,9,10 ve 11) destekler. (Saniyede
asla5V ol madéj] é anhermémamagre | 5 V¥n.a I12gbeblj ur .anBameé vy
dejerl e analogWrite()"'a bir -ajrée yaparséne
d°ng¢s¢0 denir . Zamanén yaréesénda AC¢CI K ol an
sahip olduju s°ylenir.
PWM' vyi X/ 255rak id¢kagcreekbidliasini z; burada x,
dejerdir. Akajeda, darbelerin nasél g°r¢ndge]
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#define ledl 6
#define led2 7

void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);  }

void loop() {

analogWrite(led1, 60); // 60 deljeedrli pi ni nled59°nderilir (
analogWrite(led2,60); 160 dej e@riinineed QO er i | ir

delay (100); // sadece Ledl yanar

}

Devre 18

DevreBAdeLED' in pamdak!| ena&ksé& mmimai mhe] i Kt i r mek
DevieA- é k| :aPhvVeMs ét ek ni J i kull anél arak bir LED'" in
dejiktirilir. (Buwadd oan&loongWid iatre birl i kte ku
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O]
1.57V g
Ht
\
PWM output ‘é‘! e
L ..."....IIII
..I.T...I....
J
I* Bir LED'"in parlakl éejéné mini muimdan maksi m
#define ledl 6
int a;
void setup() {
Serial.begin(9600);
pinMode(led1, OUTPUT); }
void loop() {
for (a=0; a<=255; a++) {
Serial.printin(a);
analogWrite(led1, a);
delay (100);
} }
NOT: Vol t metrede O il e 5 Volt arasénda dejiker

sayeéel aredseegPr@maonigtenir
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Devre 19:

De v r e Pdétahgyometre ile LED yakma

Devre A-:éPkoltaammassiegy ometre ( 10K) kull anél ar ak
maksi muma dejiktirilir. Burada map() fonksiy
N

Mo o m halnv:rnn
- - I 1 4

DIGITAL (PWM~)

e ol

LS
ax mmm ARDUINO

® &4 & & & TN
" 8 8 8 8 7

* s 8 =8 80
- 8 = =& 8 1%
® % & % ® 05
- & & & & 37
® + = % %8
* & & & & M
a &4 & & & 3

N e &« & & &
12 = & » »
Hae & & & &
e oW
iIT e & & & &
e owow o
e & & 8w
W s om s m

— &
- -

\
N

map() Fonksiyonu:

Bir dayewne al éktan dyviainer,i nfer oyneLnoiwd édmeq eaidlii g it od_e]

toHi gh il e, aradaki deejleernlierr. i |l e aradaki dej
Aral ék dekeée dejerler bazen ama-|landéejéndan \
sénézAraamtaé kl arda séneérl amal ar | stCenstiaiglb ks ayi b
kull anél abilir.

map () i Kl evi tamsaye mat emat i i kull anér,
belirttijinde kesirle ol urkltaurrmeazz . v eKyeas i orrl ti a |k

Kul | a nneap(elue, fromLow, fromHigh, toLow, toHigh)
¥ r n:e\kal =map(val, 0, 1023, 0, 255);
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I* Potansiyometre ile LED yakma */
int LED_PIN = 3;

void setup() {

Serial.begin(9600);

pinMode(LED_PIN, OUTPUT);  }

void loop() {

int analogValue = analogRead(A0){/ AOpini¢, z7zeé nd e ki giriki okur
araséndaki dejer)

int brightness = map(analogValue, 0, 1023, 0,255); /par | akl €] g0iel - e k|
255 araséndaki dej er

analogWrite(LED_PIN, brightness); //pin-3 ' e b dED'ingpraar i a &yarlar] é n é
Serial.print("Analog: "); ldej eri Ser.i monit°re yazd:¢
Serial.print(analogValue);

Serial.print(" Brightness: ");

Serial.printin(brightness);

delay(100);

} Seri monit°r ekrané akajédadeér

@ come -0 x

Send

[ Autescroll  [[] Show timestamp MNewline ~~ 9600 baud ~ Clear output
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Devre 2Q

DevreBAadaer kull anémeé

Devre A- Blktegmekanige| ekt romekani k veya piezoel e
bir ses sinyald.@ cihazedeér. Buzzer'l areéen end
veya bip sesi -ékaran bir alarm cihazéder.

5

= - AREF
. i GNE

E]

12
=
3 ~11
=3
= 10
= ]
2 &

£
&

. [I) [

I* Arduino devrelerinde buzzer kullan € m#
#define buzzer_pin 0

void setup() {

pinMode(buzzer_pin, OUTPUT); }

void loop() {

digitalWrite(buzzer_pin, HIGH);

delay(500);

digitalWrite(buzzer_pin, LOW);

delay(500; }
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Devre 21

De v r e Pdtahgyometre ilb u z zkentra &me

Devre A-Phltamasometre dejer

ﬂﬂﬂﬂﬂ

F=RE O B B I O

(=N O

ANALOGIN

mmmmm

o
B hlintc 8
S (]

£ o n--r-:-nn.
B

LR O O I * - o W
e . W i'-

JJJ

*Potansiyometre il e/buzzer dé

const int POT_PIN = AS; IPot a bajl e

kontr ol et me

Arduni o pini

const int BUZZER_PIN = 0; /'l Buzzerba bajlée Arduni o pin

const int ANALOG_THRESHOLD = 500;
int analogValue;

void setup() {

pinMode(BUZZER_PIN, OUTPUT); //Pi n o le&kreak

}
void loop() {

ayarl andeé

analogValue = analogRead(POTPIN); /I analog pidl e K i girik dejerin

if(analogValue > ANALOG_THRESHOLD)
digitalWrite(BUZZER_PIN, HIGH); / Buzzeb

M

else
digitalWrite(BUZZER_PIN, LOW); /I Buzzebd é

}

kapat
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LCD Mod¢gl ve Ejitim Kiti
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LCD Modg¢l ve EjJjitim Kiti

Bu mod¢l de Arduino'nusedsfPumokemaj haeaepanlLC
ger¢nt ¢l enecejini a-éeéklamak istiyoruz. Bunl s
aray¢z eklemenin hezlé bir yoludur.

LCD, Liquid Crystal Di splay'"in kesavé masiésta

kull anan bir g°r¢ntegl eme birimidir. Bu °zel
arkasénda kalan arka ékéjé engeller. Sonu -
gel ecektir. Ve kalrdakteard ent glkerminrd.a bu «keki
Arduino ile 1612 Karakterli LCD Modg¢l ¢
Arduino'nuza bajlayabilecejiniz farkl é t¢rde
HD44780 adleée paralel arabirim LCD denetleyic
Bu LCD' | emetyianl/nkéazrcaak t er | er i gor¢é¢nt gl emek 0o-0r
verilir. Ekranén LED arka aydéenl atmasé varde
ASCI 1 karakter. ger¢é¢nt el eyebilir.

Ekranda her karaktear viatiderk¢ bygkdbikdoditlgehd teg
€ézgaradeéer .

Yalnézca metin g°re¢nt el emelerine raj men, bir
2014, mavi arka plan ¢zerinde beyaz metin, vy
Ardui no toplul uj u, HD44780 LCD'Il eri (LiquidCr
gel i ktirdi; bu y¢zden onl arée birka- zaman i -
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LCD pin -ékekeée akaj édader:

-VSS: Dbir topraklama pi b@ijdiammaé eAdredyi no' nun
-VDD: 5 V'a bajl é&;

-VD: kontrast ayaré i-in (potansiyometrenin |
-RS: g°nderilen verilerin hangi l cd bell ek b
-R/ W: okuma/yazma modunu se-mek i-1in pin;

-E: etkinlemodegh EngnsedzeélCDtali matl aré ger - ekl
- DO - D7: veri iletimi;
-A ve K: LCD mod¢l ¢ne arka ékéek sajlamak i -1 |

Arduino-LCD Fonksiyonlarée (Komutl ar)

LiquidCrystallcd()-Li qui dCrystal tg¢rendedbiveydeBi wken

kull anél arak kontrol edil ebilir. KI ki i se, d
bajl antéséz beéerakeéen. RW pini Arduino'daki bi
fonksiyonun paramemute!l ¢apasden -éeékarén. K

LiquidCrystal(rs, enable, d4, d5, d6, d7)

LiquidCrystal(rs, rw, enable, d4, d5, d6, d7)
LiquidCrystal(rs, enable, dO, d1, d2, d3, d4, d5, d6, d7)
LiquidCrystal(rs, rw, enable, dO, d1, d2, d3, d4, d5, d6, d7)

Parametreler:
rs: LCD B3epindekibajl e olan Arduino pininin

rw: LCD ¢zerindeki RW pinine bajlé olan Ardu

enabl e: LCD ¢zerindeki etkinlektirme pinine
do, di, d2, d3, d4, d5, d6, d7: LCD'deki ilgiliveri nl er i ne bajl & Arduino
do, d1, d2 ve d3 isteje bajleéedér; atlanérsa,

kontrol edilecektir.

lcd.begin( LCD ekran araye¢zeneg bakl atér vig ekraneén
belirtir. start () dijer LCD kitapleéejeée komutl
Icd.begin(cols, rows)

Parametreler:
| cd: LiquidCrystal t¢e¢rende bir deji kken
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cols: ekranén sahip olduju s¢gtun sayeées
rows: ekranén sahip ol duju satér sayeées
lcd.print)-Me t ni LCD'ye yazdérér. S°zdi zi mi
lcd.print(data)

lcd.print(data, BASE)

Parametreler:

| cd: LiquidCrystal t¢réegnde bir deji kken

M D

data: Yazdéreéelacak veri (char, byte, int, |o
BASE (i steje bajleé): sayéel drabmmany 22 d é roénldaad a&jke
(taban 10), sekizlik i-in OCT (taban 8), ona

Kf adel er :

byte print() yazélan bayt sayéséenée d°ndg¢rér,
lcd.setCursorQL CD i ml eci ni konuwpwhaetdan; spganaki L@Ptn
ger¢é¢nt el enecefji konumu ayarlayéen. S°zdizi mi
Icd.setCursor(col, row)

Parametreler:

| cd: LiquidCrystal te¢regnde bir deji kken

col: imlecin konumlandéreéelacajé s¢gtun (0 i1k
row: imlecin konumhaedéeoémakajgeesader (0 il K
lcd.clear()LCD ekrané temizler ve imleci sol ¢st Kk
S°zdizimi: lcd.clear/ ()

Parametreler: | cd: LiguidCrystal tg¢gregnde bir
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Devre 1:

Devre baxkléejée: "LCD'ye bir mesaj yazdéren"
Devre A-Mkhkrnomaesret | eyiciye bir LCD ekran baj
yazdéréel masé m¢gmkender .

Not: Akajéda a-éklanan LCD iklevlerini kul | a
gerekir.

/| * Mesaj yazdeér *
#include <LiquidCrystalLh> K ¢t ¢ phane kodunu dahil et
/'l LCD"'"deki satér ve s¢gtun sayésé i -in sabit

constint numRows= 2;
constint numCols= 16;

k¢t ¢phaneyi aray¢gz pinlerinin numaral areéeyl a
LiquidCrystallcd(12, 11, 5, 4, 3, 2);

void setup()

{

lcd.begin(numColshpumRows);
lcd.print(‘hello,world!); /LCD' ye bir mesaj yazdér én.
}
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Devre 2:

Devre baxkléejeée: "Dijital Termometre"

Devre A-éklamasé: Arduino ile dijital bir te
il e alénacak ve Dbir LCD ekranmaelglPenrmel;il ¢inm.e
LCD ekranen Vo pini, ekranda gor¢é¢nt ¢l enen
bahsedi |l diJ]i gi bi GND'ye bajle 3,3 kg direnc
dojrudan GND'ye bajlamanéz gerekebilir.

Not : LMEFS ¢neBs%trer minal i vardeér: biri g¢- kay
sécakl eja oranteéelé voltaj -éekekeé i-in, her b
ol arak kalibre edilmiktir.

[* Dijital termometret/
#include <LiquidCrystal.h> //Library to drive LCD display
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#definepin_tempAO/ / Sécakl ék sens®°rg¢ Vout ayak bajl a
floattemp=0;/ / Tespit edilen sécakl éjén sakl anacaj
LiquidCrystallcd(7, 6,5,4,3,2). /| K¢t ¢phanpynd6LEDIi gkeabakl atm
void setup()

{

l cd. begin(16, 2); [/ Ekrandaki s¢tun ve sat
LCDl cd. set Cursor (0, O0); [/ Kmleci il k sateéeré
l cd. print ("Temperature: "gr;énkKl k satéra ' Séc
/[* 1.1V'de Uygulanan ADC Vref

(secakl ék hesaplamasénda daha fazla dojrul ul

NEMLK: Arduino Mega kullanéyorsanéz | NTERNA
analogReference(INTERNAL);

}

void loop()

{

/| * séecakl|l éjé& hesapl a = —s—=——=————==% - ==Z====
temp=0;

for(inti=0;i<5;i++){ [/ Sonr aki i fadeyi 5 kez ye¢er gt ¢
temp+=(analogRead(pin_tempp . 31); [/ / Sécakl ek ve topl ameé
}

temp/=5; [/ Sécakl ek dejer | édesaplai n mat emati ksel

/*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*/

|l cd. set Cursor (0, 1); [/ lcd.print(temp); Km
¢ Z er iirm &d.pgirg(temp);

/'l LCD ekran sécakl ejéenda kal ep

lcd. print ("™ C"); [/l Ekranda bir bokl uk ve
/~k= —= - - —_————= - —= ======*/

del ay(1000); // Bir saniye geci kme (dejikt.i
}
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Arduino ile | 2l€neLCD" yi Arayg¢z

Arduino ile LCD ekran bajlamak istiyorsanez
gerekiyor. 4 Dbit modunda bile, Arduino hal a
bajl anté gerektirir.

¢°z¢m, | 2C protokolkCDhDleknarmyku!l lodmnumd lutr@am. byY
pin setinin par-asé ol amayacak ve dijer 12C
En yaygén | 2C LCD ekranée, HD44780 tabanl e bi
adapt®°r¢gnden ol ukur .

Adaptor¢n en -BintemG/hi ¢ p@GenidwRIEFBI5TI4. yBugas &, bi

gelen 12C verilerini LCD ekranén gerektirdi
kontrasténda ince ayarlar yapmaki Kt-a ng &lgi-ré.k
veriyolu ¢zerinde birden fazla cihaz kull ané
i-in farkleé& bir 12C adresi ayarl amanéz ger ek

Al ve A2) bulunur.

Bir2CLCD,onu Arduino'ya bajlayan sadece 4 pinbe

Pin -ékéeké akajédaki gi bidir:
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-GND: bir topraklama pindidir ve Arduino' nun

-VCC: mod¢l e ve LCD'ye g¢- sajl ar. Ardui no’
bajl ayén;

-SDA: Ser i Ver i pinidir. Bu hat hem g°nder me
SDA pinine bajl anén;

-SCL: Seri Saat pinidir. Bu, Bus Master <ci h
Arduino ¢zerindeki SCL pinine bajlayén.

R3 zde¢gnine sahip Arduino kartl arénda, SDA (vel
pin bakl éklarénda bulunur. A5 (SCL) ve A4 (S
Arduino modeline bajlée olarak dojru pinleri

SCL SDA
ArduinoUno A5 A4
Arduino Nano A5 A4
Arduino Mega 21 20
Leonardo/Micro 3 2
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Devre 3:

Devre baxklejeée: "12C LCD'"ye bir mesaj yazdere
Devre A-ékl amaseé: Mi krodenetl eyiciye sadece
mesaj | ar énm¢gymekzedhédrgma k

Not: LiquidCrystal _12C adleée bir kitapl ék kur
gel en LiquidCrystal kitapleéejénén gelixktirilm

/| * | 2C Ekranénda bir mesaj yazdéreéen */
#include <LiquidCrystal_I12C.h>
LiquidCrystal _12C I cd(O0x3F, 16, 2) ; [/ 16 kar

ayarl|l ayeéen
void setup() {

lcd.init();

Icd.clear();

l cd. backlight () ; /'l Arka ékejeén a-éek ol
/'l LCD'nin hebirkmesajéyandédeéen.

|l cd. set Cursor (2, 0); /'l Kmleci O satéreéendal
lcd.print("Hello world!");

|l cd. set Cursor (2, 1); /'l Kmleci sateér 1" deki
lcd.print("with 12C protocol!);

}

void loop() {

}
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Arduinoile OLED Gr afi k Ekran Modg¢l ¢
| 2C protokol ¢n¢g kull anmanén bir bakka ol asél
se-mektir. S¢gper hafif ve incedirler ve daha

Bir OL
g°r ¢K
éKejeén
kekil d
arayg¢z
Arduin
kitapl
Kitapl
g¢ncecel

ED ekran, arka buwéekadbmagahksehl| &pnatr ak
a-éséna sahip ol masénén ve derin siyal

ol mamasé, OLED'iI -aléxkteérmak i-in ger
en de g°rebkéereecejyiurkiaz édabizatenng?eésl
cder .
o topluluj u, bu OLED ekranlaré i kKl eme
ék geliktirdi. Kitapl éjé kurmak i-in ¢
é k Y°neticisinin kitapl ékl ar di zinin
l emesi ni bekl eyi n.

Arduino -OLED Gr afi k EkomhsiMpangl gr é (Komutl ar e)

pinMode();

display.begin()

display.clearDisplay();
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Devre4:
Devre bakléejée: "Mesafe sensorg¢”
Devr e A-ékl amaSR04 Melstarfaes oHC k sens®°r i | e a

ger¢é¢nt gl enecektior.
Nott: HGCSRO4't e endi kel enmeni z gereken yalnézca
Echo (Alma) ve GND (Ground).

* Mesafe *ensor g

#include <SPI.h> [ / Bu k¢t e¢phane, ana <c¢ihaz ol arak
kur manéza izin verir.

#include <Wire.h> / / bu ki tapl ék 12C/ TWI <cihazl aréyl a

#include <Adafruit GFX.h> /[OLEDe kr anén kitapl ekl ar e

#include <Adafruit_SSD1306.h>

#define CommonSenseMetricSystem
#definetrigPin13 / / sens®°r¢n pindlerini tanéemlay
#define echoPin 12

(]
>
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void setup() {

Serial.begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);

di splay.begin(SSD1306_SWI TCHCAPVCC,

display.clearDisplay();

void loop() {

}

long duration, distance;

digitalWrite(trigPin, LOW));
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicraseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance = (duration/2) / 29.1,
display.setCursor(22,20); // OLED ekran ayar imleci
display.setTextSize(3); // metnin boyutu

display.setTextColor(WHITE); //si yah yazarsan her

display.printin(distance); //dej i Kk keni mi zi

display.setCursor(85,20);
display.setTextSize(3);

display.printin(“cm");

display.display();

delay(500);
display.clearDisplay();

Serial.printin(distance);//debug

yazdeéer

Keyi
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Arduino il e Nokia 5110 Grafik LCD Ek

Arduino'"yu Nokia'"nén 3310 ve 5110 cep telef

araye¢zleyebilirsiniz. bu ekranlme kgl gkdegnmr, (
d¢ K¢k g¢-tedir (yalnézca 6 ila 7mA kadar (
ger¢é¢nt gl eyebilir.

@l = v @

. IMeeseee e
RST CE DC DIN CLKVCC BLGND

Bunl ar 84148 piksellik grafik ekranlardeér. $
mikro denetleyicilerear abi rim ol uktururl ar. LCD ayreéeca Kk
renkl erde bir arka éxkxéek ile birlikte gelir.

bakka bir key dejildir.

Arduino il e aray¢z olé kakuajaend a8k ipigniibivdairrd:er |,

-RST: ekrane seférlar. Akt i f bir de¢kek pin

pi ni de Arduino resetine bajlayarak ekraneée o
-CE(Chip Enabl e): ayn@ak&8R| bverokybbhyghe piha
kull anél ér ;

-D/ C(Veri/ Komut): pin ekrana al déjé verinin

belirler;

-DI N: SPI arayg¢zeé i -in bir seri ver.i pinidir
-CLK: SPI arayg¢zedri -in bir seri saat pin

-VCC: Arduino ¢zerindeki 3.3V volt pinine baj
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-BL(Ar ka | kék) : ekraneéen ar ka ékKéjene kontr
potansiyometre ekl eyebilir veya bu pi ni h
b agyabilirsiniz;

-GND: bir topraklama pindidir ve Arduino' nun
Veri i1l etim pinlerini herhangi bir dijital I
vardeéer , bu y¢zden bu pi nl er .iBundrobir yoludharrir vermr d ui r
il etim pinine inline diren-1ler eklemektir. f
diren- ve CE araséna 1lkq diren- ekleyin. Ar}l
3.3V'a bajlanéretPakl aktéeyeéenseakentrblr potart
pi ni her hangi bir PWM °zellikli Arduino pini
Arduino topluluju, bu NOKI A ekranl aréné i kKl ¢
kitapl éejé gibi biKikapl ] eakluekmalgelii-Ktni rediiz.i 1
Kitapl éklaré Y°net'e gidin. .. Kitapl é&k Y©°%ne
kitapl éklarén | istesini gencell emesini bekl e
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Devre 5:

Devre baxkléejée: "Metin D°nd¢gr me”

Devre A-éklamasé: setRotation() 1 kKl evini -aj
portre modunda g°r¢nt¢l emeni zi veya bak akaj
Not : Kkl ev, 4 ana d°n¢gke karkél ek gelen yal
bakl ayarak negatif ol mayan herhangi bir tam
saat y°n¢gnegn tersine 90 derece doender el ¢r. ¥
Ai&@kraneée standart yatay y°nde tutar.
AiEkraneé 90A saja donde¢rer.

AiEkraneé bak akajé -evi

AiEkrané 90A sola d°nde¢rér .

[*Metin D%ndg¢r me

#include <SPLh> [/ / Bu k¢t e¢phane, ana <c¢ihaz ol arak
Kur manéza izin verir.

#include <Adafruit_GFX.h> /'l OLED ekranéen kitapl ékl ar e

#include<Adafruit_ PCD8544.h>

I/l Declare LCD object for software SPIAdafruit_ PCD8544(CLK,DIN,D/C,CE,RST);

Adafruit_ PCD8544 display = Adafruit PCD8544(7, 6, 5, 4, 3);

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

/lInitialize Display

display.begin();
display.setContrast(57); / / ekrané wuyarl amak i -in kont
display.clearDisplay(); [/ arabelleji temizle

Il Text Rotation

while(1)

{
display.clearDisplay();
display.setRotation(rotatetext);
display.setTextSize(1);
display.setTextColor(BLACK);
display.setCursor(0,0);
display.printin("Text Rotation");
display.display();
delay(1000);
display.clearDisplay();
rotatetext++;

void loop() {}
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Devre 6:

Devre bakléejée: "D¢jme sayacée”

Devre A-eékl admagsnee:niknk it éfkalraknintas éyl a art ér el ep
ekran.

#include <U8glib.h> //lcd libraries
#include "U8glib.h"
UBGLIB_SSD1306_128X64 u8g(U8G_I2C_OPT_NONE|UBG_I2C_OPT_DEV_0); //display
model
int button_plus = 8, button_minus=7p/i | di rim pin d¢j mel er i
int state_plus, state_minus, number=0;
void setup() {

pinMode(button_plus,INPUT);

pinMode(button_minus,INPUT);

Serial.begin(9600);

u8g.setFont(u8g_font fub25n);s/ay énén yazél mas

}

M

i -in kull aneé
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void write_number(void) {
u8g.setPrintPos(10,50);
u8g.print(number);
}
void loop() {
//buttons
state_plus = digitalRead(button_plus);
state_minus = digitalRead(button_minus);
if(state_plus==1)
{
number++;
delay(50);
}
if(state_minus==1)
{
number-;
delay(50);
}
/lwrite de number sul display
u8g.firstPage();
do {
write_number();
} while (u8g.nextPage() );
u8g.firstPage();
}

92



o
B hlintc 8
S ()

Co-funded by the
Erasmus+ Programme
of the European Union

Devre 7.

Devre bakléejée: "Potansiyometreli saya-"
DevieA- é k|l amas é: Potansiyometre d°nd¢r el degk-e
ekran.

#include <U8glib.h> //Icd libraries

#include "U8glib.h"

UBGLIB_SSD1306_128X64 u8g(U8G_I2C_OPT_NONE|UBG_I2C_OPT_DEV_0); //display
model

int potentiometer = Qfdeclaration and potentiometer
int state_pot, stop_pot, difference, number=0;

void setup() {
Serial.begin(9600);
u8g.setFont(u8g_font _fub25n);//font to be used for the write of the number

}

void write_number(void) {
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u8g.setPrintPos(10,50);
u8gprint(number);

}

void loop() {
state_pot = analogRead(potentiometer);

//potentiometer
stop_pot = state_pot;//save the value when it is stop to see if the potentiometer turns clockwise
or counterclockwise
delay(100);
state_pot = analogRead(potentiometer);
difference = stop_pedtate pot;
if((difference>2)||(difference<2))f ot ansi yometre durursa ikKlem
kull anél ér
{
number=numbedifference/5;/Ff ar k 0' dan b¢y¢kalksisamal gé& n¢ @k
delay(100);

}

llekrandaki numar ayé yaz
u8g.firstPage();
do {
write_number();
} while
(u8g.nextPage() );
u8g.firstPage();
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Devre 8:

Devre baxkléejeée: "Marilyn Bmp | mage"

Devre A-ékl amaseée: nNeo kbiiat nbalpl Og °LrCDn tEklrearnié nas é |l
Monroe'nun bir portresi var.

Not: Nokia 5110 LCD ekranénén ekran -°z¢nger
b¢yeéek resimler dégzgen ge°reéenteéeglenmeyecektior.
g°stermek i-1in drawBitmap() ikl evbsnli z8af éekma
koordinat e, s ol . St koke Y koordinat é, mo n o
geni kIl i 7] 1, pi ksel cinsinden bitmap y¢ksekl i
boyutundader . Bu nedenl e, i K we ¢ kksoeokrldiikn ait s

ayarl anméxkter .

Marilyn Bmp/l G°r¢nt ¢ s ¢

#include <SPI.h>

#include <Adafruit_ GFX.h>

#include <Adafruit PCD8544.h>

Adafruit_ PCD8544 display = Adafruit PCD8544(7, 6, 5, 4, 3);

I/ 'Marilyn Monroe 84x48', 84x48px

constunsigned char MarilynMonroe [| PROGMEM = {

0x00, 0x00, 0x00, 0x7f, 0x00, 0x02, Oxfe, 0xf8, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxbe, 0x00,
0x00, 0x1f, 0xe0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x20, 0x00, 0x00, 0x3f, 0x80, 0x00, 0x00,
0x00, 0x00, 0x00,X00, 0xf0, 0x00, 0x00, Ox1f, Oxel, 0x80, 0x00, Ox00, 0x00, 0x00, 0x00, 0xcO,
0x00, 0x00, 0x0f, Oxf1, 0xc0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0e, Oxd8, Oxe0,
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0x00, 0x00, 0x00, 0x00, 0x00, 0x1f, 0x80, 0x00, 0x07, 0xe0, 0x70, 0x00, 0x00, 0x00, 0x00, 0x03,
0x3f, Oxe0, 0x00, 0x07, 0xf0, 0x78, 0x00, 0x00, 0x00, 0x00, 0x01, Oxe0, 0x70, Ox00, 0xOf, Oxee,
0x7c, 0x00, 0x00, 0x00, 0x00, 0x03, 0xc0, 0x00, 0x00, 0x3¥%,@Mx1c, 0x00, 0x00, 0x00, 0x00,
0x07, 0x80, 0x00, 0xO0f, Oxc7, 0xf3, Ox1e, 0x00, 0x00, 0x00, 0x00, 0x07, OxcO, 0x00, OxOf, Oxf3,
Oxdf, Ox7f, 0x80, 0x00, 0x00, 0x00, 0x07, Oxfe, Ox00, 0x08, 0x7d, Oxef, Oxff, OxcO, 0x00, 0x00,
0x00, 0x7f, Oxff, 0x80, 0x3, 0xOf, Oxfc, Oxe0, OxcO, 0x00, 0x00, 0x01, Ox9e, 0x73, 0xcO, Oxe0,
0x07, 0xf8, Oxc1, Oxc0, 0x00, 0x00, 0x03, Oxfc, 0x00, Ox01, OxcO, OxOf, Oxfd, Oxel, 0x80, 0x00,
0x00, 0x03, 0xf8, 0x00, 0x01, 0x9c, OxOf, Oxff, Oxcl, 0xcO, 0x00, 0x00, 0x02, OxcO, MWD,
0x9f, Oxbf, Oxfe, 0x01, 0x40, 0x00, 0x00, 0x02, 0x60, 0x00, 0x03, 0x07, Oxef, Oxff, Ox01, 0x40,
0x00, 0x00, 0x00, 0x60, 0x00, 0x07, 0x01, 0xf7, Oxff, 0x80, Oxc0, 0x00, 0x00, 0x00, 0x50, 0x01,
Oxdf, 0x00, Ox7f, Oxff, Ox1c, 0x80, 0x00, 0x00, 0x0@40, 0x01, Oxff, 0x00, Ox1f, Oxff, Ox1le,
0xe0, 0x00, 0x00, 0x02, 0x08, 0x00, 0x3f, 0x80, 0x07, Oxef, 0x03, Oxe0, 0x00, 0x00, 0x06, 0x08,
0x00, 0x03, 0xc0, 0x07, 0xdf, 0x07, Oxc0, 0x00, 0x00, 0x06, 0x08, Ox0f, 0x81, 0x80, Ox1f, Oxdf,
Ox1f, 0x80, 0x00, 0x00, 0x03, 0x08, Ox1f, 0x98, 0x00, 0x3f, Oxfe, 0x19, 0x80, 0x00, 0x00, 0x18,
0x08, 0x3f, Oxfe, 0x00, Ox7f, Oxfe, 0x3f, 0x00, 0x00, 0x00, 0x08, 0x08, 0x30, 0x3f, 0x00, Oxff,
Oxff, Ox3f, 0x00, 0x00, 0x00, 0x01, Oxe0, 0x76, OxOf, Ox89f,Mx«ff, Ox9f, 0x00, 0x00, 0x00,
0x03, 0xe0, Ox7f, 0xc3, 0x81, Oxff, Oxfe, 0x9f, 0x80, 0x00, 0x00, 0x03, 0xf0, Ox7f, Oxf3, Oxc3,
Oxff, Oxfe, Ox1f, 0x00, 0x00, 0x00, 0x03, 0xf0, Ox7f, Oxfd, Oxc3, Oxff, Oxfe, Ox5e, 0x00, 0x00,
0x00, 0x03, 0xf0, 0x7f, O%f Oxc3, Oxff, Oxf3, Ox1e, 0x00, 0x00, 0x00, 0x03, 0xf0, Ox71, Oxff,
0x87, Oxff, Oxe3, Oxff, 0x00, 0x00, 0x00, 0x07, 0xf0, Ox7c, Ox3f, Ox87, Oxff, Oxe3, Oxfe, Ox00,
0x00, 0x00, 0x0f, 0xf0, 0x3c, Oxff, 0x05, Oxff, Oxf3, Oxfc, 0x00, 0x00, 0x00, OxOf, @KOL,
Oxfe, 0x09, Oxff, Oxf7, Oxfc, 0x00, 0x00, 0x00, 0x08, Oxf8, Ox01, Oxfc, Ox19, Oxff, Oxff, Oxf8,
0x00, 0x00, 0x00, 0x0c, 0x78, 0x00, 0x00, 0x13, Oxff, Oxff, Oxf8, 0x00, 0x00, 0x00, Ox0e, 0x78,
0x00, 0x00, 0x23, Oxff, Oxff, 0xf0, 0x00, 0x00, Ox@X0e, 0xf8, 0x00, 0x00, 0x47, Oxff, Oxff,
0xf0, 0x00, 0x00, 0x00, 0x0c, Oxfa, 0x00, 0x01, Ox8f, Oxff, Oxff, Oxe0, 0x00, 0x00, 0x00, 0x08,
0x7b, 0x00, 0x03, 0x3f, Oxff, Oxff, 0xe0, 0x00, 0x00, 0x00, 0x0Oc, 0x3b, 0xf8, OxOf, Oxff, Oxff,
Oxff, Oxe0, 0x00, K00, 0x00, 0xOf, Oxbb, Oxff, Oxff, Oxff, Oxff, Oxff, OxfO, 0x00, 0x00, 0x00,
0x07, Oxfb, Oxff, Oxff, Oxff, Oxff, Oxff, OxfO, 0x00, 0x00, Ox00, 0x00, 0x71, Oxff, Oxff, Oxff,
Oxff, Oxff, Oxe0, 0x00, 0x00, 0x00, 0x00, 0x41, Oxff, Oxff, Oxff, Oxff, 0xFkeO, 0x00, OXOR
void setup() {

Serial.begin(9600);

display.begin();

display.setContrast(57);

display.clearDisplay();

/I Display bitmap

display.drawBitmap(0, 0, MarilynMonroe, 84, 48, BLACK);

display.display();
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/I Invert Display
/[display.inwertDisplay(1);
}
void loop() {}
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Erasmus+ KA210VET
K¢ - ¢ kK ¥Me-sel kel kil Ejitim ve ¥Jret

Proeadéevies | e ki Ejitimde Arduino
Projek € s a |: tUsiagARDINVET 0
Proje No: n20231-RO01-KA210-VET-000156616

KeypadMo d ¢ | ¢] 1vtKitink
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Keypad (Tuk ?takémée) nedir

Tuk takeéme, bir sédtbegtaneébsrn] tgmadl am@nmke bda
-al kan matri s i -butonldrsistethigiz enl e n mi K

Burada, 4X4 matrisli bir membran(ince) 4X4 Keypad
keypad kullané y o r udz¢, n,k pembran
keypad i ncedi r vV e - 0]
yapéktérelabil mesi
Hert ukuanl t énda bir !
bul unur . S€¢& ygywmidzackyindaki

iletken bir yol i | e sératdak

bajl anér. Bitruxg g un
bajl-amwé&wnm tar afyédieo
s¢tundakit dairjae rb atj ¢ na
vV e Sdt-um yani Xpg
t akéménda niti mpd éakna r &r)
b aj |pmirgetidir.

Columns

Rows

Birt ulbkasarakbi r s ¢t uryolnae alsicanattswapa®d a8k €bm r  snpilehirn  p i

satpinr arasénda dikmaséna izin ver.i
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s¢étun

4 X4 tuk takeémé kKemarsas €ls alt a&]
1 2
-, L
e
« 0
Ardui no, butona bajlée olan sateéer v
Bu d°rt adéemda ger-ekl exir:
Low ==l III
. o IEEETE
1. KIl'k otakBakel madb IF!F!F
s¢t wine rpii Y [HIGEEWKe & g Low ===.=
pinl er i  DBLOW) twulur Low "ii+--+i
(EPEEC
HIGH HIGH HIGH HIGH
LOW I=
2 . Bir tuka baseél d#g ]
LOW B
s¢tundan gel en akeén “ﬁ
. . - A = . . Low .
pinine akteéejeée i-in;- "i
0' a) ~ekilir: row E
HIGH LOW HIGH HIGH
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3. Arduing art ek but onun

HIGH

ol duj unu bilir. B

but onun bul unduj u

Bunu, sat er pinleri
ol ar ak deji kKtirere
Y, KSEKOG6e d°nen s ¢t LOW LOW LOW LOW

ederken,t ¢ m iglerini okuyarak yapar.

HIGH

4 . S¢tun  pinideatietktri]
Arduinot ulk aj | & a ¢ilérd ulur.

LOW HIGH LOW LOW

Yukarrdhkide satér ve 2. s¢tun Kk otmbk ansa&slydéju

anl aména gel ehbzil ecejini g°rebilir

TUk TAKIARDWNOYA BAMAA
¢oj u bmeamm t uk t akeéankéajié-diank ipign bd ¢dzierni
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R1 R2 R3 R4 C1 cz2C3C4

Devre 1:
DevieAd:8asél an tuku Seri monit°rde g°sterir
Devre ®tamgmam bize basél an tukun numar aseé

glosterir.
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c3pa
L
v
TH .

rxmm Arduino”’

1-)Br eadboard

[ * fiBasél an

#include <Keypad.h>
const byte ROWS = 4;
const byte COLS = 4;
char hexaKeys[ROWS][COLS] = {
{1','2",'3", 'Al,
{4','5','6', 'B},
{7,'8,'9,'C%,
{*,'0,'#,'D}
g

byte rowPins[ROWS] = {9, 8, 7, 6};

byte colPins[COLS] = {5, 4, 3, 2};

t

u

K

LT

no
(Rev3)

5
=
<

gor é¢ngémeg)

Ser i

Monit®°rde

kemati k g°r¢ngér

gosterili
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Keypad customKeypad = Keypad(makeKeymap(hexaKeys), rowPins, colPins, ROWS,

COLS);

void setup(¥{
Serial.begin(9600);

}

void loop(}{
char customKey = customKeypad.getKey();
if (customKey){

Serial.printin(customKey);

}
}

& com10

Send

H o+ IO W E o W o dom s W

W

Autoscroll || Show timestamp Newline

~| 19600 baud

v

Clear outpu

Devre 2:

De v r e Arduth@Keypad + Buzzer (Beep)
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DevreninTuwmwntteankéméndaki buzzeéewkhi pasésidej ekad

E = 2 EEBRBEAA LR H

: I

2. /

£om@ AT -
o
— TOx
1 )

=) 4 ] ¥ A <

2) kemati k

]

ge°r¢negm

/ * Arduino Kéypad + Buzer ( Bip) 0 *
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#include <Keypad.h>
#include <ezBuzzer.h>
const int BUZZER_PIN = 11,
const int ROW_NUM = 4; // four rows
const int COLUMN_NUM = 4; // four columns
char keys[ROW_NUM][COLUMN_NUM] = {
{1,'2','3", 'A%,
{4','5','6', 'B'},
{7,'8','9", 'C',
{*,'0",'#, 'D}
¥
byte pin_rows[ROW_NUM]={9,8,7,6}; /Muk takeéménén satér pinl
byte pin_column[COLUMN_NUM] ={5,4,3,2};//[Tuk t akéméneéen sg¢teén p

Keypad keypad = Keypad(makeKeymap(keys), pin_rows, pin_column, ROW_NUM,
COLUMN_NUM);
ezBuzzer buzzer(BUZZER PIN); // Pine bajlanan ezBuzzer ne
void setup() {

Serial.begin(9600);
}
void loop() {

buzzer.loop(); // MUST call the buzzer.loop() function in loop()

char key = keypad.getKey();

if (key) {
Serial.print(key); /IBasél an tuk numaraséneé Ser. m
buzzer.beep(100); OOms beep sesi -eéekart.

}
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Devr e AMddéu:i no Ki |

Devr eni n Atdanok anjgolier
LED yanacakter

bi

r

EEE
EEE:
EEE
H@ED

t

A- ma

t k@ ytaa K éangéa n

kodu

1-) Breadboard) ° r ¢ n ¢ my¢

H’IIII\ L1

o
\\\\\

T

[LLLILLIIIIIT]

2-)

kemat i k

progr am.
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/' * Arduino Kilit A-ma Kodu */

#include <Keypad.h> //Ar duino I DE il e indirebilecejimiz

#include <Wire.h>

#include <.CD.h>

#include <LiquidCrystal_I2C.h>

#define Solenoid 12 /| Ger - ekt e, sol enoi di kontrol
/1 Biz bu durumumda, basit bir LE

#include <liquidcrystal_i2c.h></liquidcrystal_i2c.h></lcd.h></wire.h></keypad.h>

#define 12C_ADDR 0x27 // LCD i2c Adress and pins

#define BACKLIGHT_PIN 3

#define En_pin 2

#define Rw_pin 1

#define Rs_pin O

#define D4_pin 4

#define D5 _pin 5

#define D6_pin 6

#define D7_pin 7

LiquidCr ystal_12C

lcd(I2C_ADDR,En_pin,Rw_pin,Rs_pin,D4_pin,D5 pin,D6_pin,D7_pin);

const byte numRows=4; /[ / Keypad s, ateagrslagiresri i

const byte numCols= 4; /'l Keypads¢tzgegnd aayd@ne i

int code = 1234; Iki fre buradaki

int tot,i1,i2,i3,i4;

char c1,c2,c3,c4;

/|l keymap, basélan tuku satér ve sg¢gtunlara g°

keypad char keymap[numRows][numCols]=

{

{1,'2",'3", 'A'},

{4','5','6', 'B'},

{7,'8','9", 'C'},

{*,'0",'#, 'D}
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h

/'l Arduino terminall erine keypad bajlantel ar é

byte rowPins[numRows] = {9,8,7,6}; //[Rows 0 to 3
byte colPins[numCols]= {5,4,3,2}; //Columns O to 3
/linitializes an instance of the Keypad class
Keypad myKeypad= Keypad(makeKeymap(keymap), rowPins, colPins, numRows,
numcCaols);
void setup()
{
lcd.begin (16,2);
Icd.setBacklightPin(BACKLIGHT_PIN,POSITIVE);
lcd.setBacklight(HIGH);
lcd.home ();
Icd.print("ROMANIA DoorLock");
lcd.setCursor(9, 1);
lcd.print("Standby");
pinMode(Solenoid, OUTPUT);
delay(2000);

}
void loop()

{
char keypressed = myKeypad.getKey(); //The getKey fucntion keeps the program
runing, as long you didn't press "*" the whole thing bellow wouldn't be triggered

if (keypressed == ") // and you can use the rest of you're code pign
{
Icd.clear();
Icd.setCursor(0, 0);
Icd.print("Enter Code"); //when the ™" key is pressed you can enter

the passcode

keypressed = myKeypad.waitForKey(); /here all programs are stopped until
you enter the four digits then it gets compared to the code above

if (keypressed != NO_KEY)
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{

cl = keypressed;
Icd.setCursor(0, 1);
lcd.print("*");
}
keypressed = myKeypad.waitForKey();
if (keypressed = NO_KEY)
{
c2 = keypressed;
Icd.setCursor(1, 1);
lcd.print("*");
}
keypressed = myKeypad.waitForKey();
if (keypressed !'= NO_KEY)
{
c3 = keypressed;
Icd.setCursor(2, 1);
lcd.print("*");
}
keypressed = myKeypad.waitForKey();
if (keypressed !'= NO_KEY)
{
c4 = keypressed;
Icd.setCursor(3, 1);

lcd.print("*");

}

i1=(c1-48)*1000; / 1/ Basél an
do¢nkt ¢r ¢l ¢r daha sonr a

i2=(c2-48)*100;
i3=(c3-48)*10;
i4=c4-48;
tot=i1+i2+i3+i4;

tukl ar

kodun

karakter!l er de

| nt

sini
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if (tot == code) IKod dojruysa, burada ne i sterse

mesaj yazdddrr man yeterl.
{
Icd.clear();
Icd.setCursor(0, 0);
lcd.print("Welcome™");
digitalWrite(Solenoid,HIGH);

delay(3000);

digitalWrite(Solenoid,LOW);
lcd.setCursor(7, 1);
Icd.print("ROMANIA DoorLock");

delay(3000);

Icd.clear();

Icd.print("ROMANIA DoorLock");
lcd.setCursor(9, 1);

lcd.print ("Standby");

}

else Kody anl,eaxslkaa bir. key al érséneéez
{

Icd.clear();

Icd.setCursor(0, 0);

lcd.print("WRONG CODE");

delay(3000);

Icd.clear();

lcd.print("ROMANIA DoorLock");

Icd.setCursor(9, 1);

lcd.print("Standby");

}
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Devre4:
DevreAAdeino hesap makinaseé

Devr eni nPrToagnréameé :t e me | mat eyapar i ks el hesapl amal

1) Breadboard g°r ¢ngémg
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22 )kemati k g°r¢negm

/' * Arduino hesap makinasé */
#include <Keypad.h>
#include <EEPROM.h>
#include <LCD.h>
#include <LiquidCrystal_I2C.h>
#define 12C_ADDR 0x27 /['12C adresi
#define BACKLIGHT_PIN 3 /1 LCD Pinlerini tanémlama
#define En_pin 2
#define Rw_pin 1
#define Rs_pin O
#define D4_pin 4
#define D5 _pin 5
#define D6_pin 6
#define D7_pin 7
const byte ROWS = 4; /'l D°rt sater
const byte COLS = 4; [/ Dort s¢teén
/I Define the Keymap
char keys|ROWS][COLS] = {

{123 'A%},

{4''5''6''B'},
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{7,8,9,C1,

{*0'#,D}

h

byte rowPins[ROWS] = {98,7,6}; //0-3 saterl ar
byte colPins[COLS]= {5,4,3,2}; 103 se¢tenl ar

LiquidCrystal_I2C
lcd(I2C_ADDR,En_pin,Rw_pin,Rs_pin,D4_pin,D5_ pin,D6_pin,D7_pin);
Keypad kpd = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS );
/1 Keypadi ol uktur ma
long Num1,Num2,Number;
char key,action;
boolean result = false;
void setup()
{
lcd.begin (16,2);
lcd.setBacklightPin(BACKLIGHT_PIN,POSITIVE);

lcd.setBacklight(HIGH); /'l Arka ékeéejée yakma
Icd.print("Calculator Ready"); /'l Ekran girik mesajé
lcd.setCursor(0, 1); /'l Kmleci 0. kolon, 1. saf
lcd.print("A=+ B= - C=* D=/"); /' 1 Giri kK mesaj éné g°ster me
delay(6000); EKkKranén bilgileri g°sterrt
Icd.clear(); I[ISonra mesajé sil
Il for(i=0 ; i<sizeof(code);i++){ // Kodu il k kez y¢kl e
devam edin
Il EEPROM.get(i, codel[i]); /'l Kodu y¢kleyin ve EEPROM' d
dej i ktirin
I } //Ardéndan bunu d°ng¢ i -in kaldéreéen ve
yapel er)
}
void loop() {
key = kpd.getKey(); Bas el aninibivkaraktbrelé saktamak

if (key!=NO_KEY)
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DetectButtons();
if (result==true)

CalculateResult();

DisplayResult();
}
void DetectButtons()
{
Icd.clear(); /[Sonra sil
if (key=="*") /'l Kpt al Butonuna basél ér sa,

{Serial.printin ("Button Cancel"); Number=Num1=Num2=0; result=false;}
if (key =="1") /lfButon-rl 6 e basél ér sa

{Serial.println ("Bu tton 1");

if (Number==0)

Number=1;
else
Number = (Number*10) + 1; /12 defa bas
}
if (key =='4") /'l kaye#d0eBubasél ér sa

{Serial.println ("Button 4");
if (Number==0)

Number=4;
else
Number = (Number*10) + 4; /12 defa bas
}
if (key =='7") /|l kayelddB8uthmasél ér sa

{Serial.println ("Button 7");
if (Number==0)
Number=7;
else
Number = (Number*10) + 7; //2 defa bas
}

if (key =="0")
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{Serial.printin ("Button 0"); /[Buton0 6 a
if (Number==0)

Number=0;

else

Number = (Number*10) + 0O; 2/ defa bas

}

if (key =='2") //Button 2 is Pressed
{Serial.printin ("Button 2");
if (Number==0)

Number=2;
else
Number = (Number*10) + 2; /12 defa bas
}
if (key =="'5")

{Serial.println ("Button 5");
if (Number==0)

Number=5;
else
Number = (Number*10) + 5; /12 defa bas
}
if (key =='8")

{Serial.println ("Button 8");
if (Number==0)

Number=8;
else
Number = (Number*10) + 8; /[2 defa bas
}
if (key =="#")

{Serial.println ("Button Equal);
Num2=Number;

result = true;

}
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if (key =="3)
{Serial.printin ("Button 3");
if (Number==0)

Number=3;
else
Number = (Number*10) + 3; /[2 defa bas
}
if (key =='6")

{Serial.println ("Button 6");
if (Number==0)
Number=6;
else
Number = (Number*10) + 6; /IPressed twice
}
if (key =="9")
{Serial.printin ("Button 9");
if (Number==0)
Number=9;
else
Number = (Number*10) + 9; //Pressed twice

}
if (key =="A"||key =="'B'|| key=="C'||key=="D") //S¢tun 4" teki butonl

Numl = Number;

Number =0;

if (key =="A)

{Serial.println ("Addition"); action ='+";}

if (key =="'B’)

{Serial.printin ("Subtraction”); action =" -'; }
if (key =="'C")

{Serial.printin ("Multiplication"); action = *';}
if (key =="'D’")
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{Serial.printIn ("Division"); action = '/';}
delay(100);
}
}
void CalculateResult()
{
if (action=="+")
Number = Num1+Num?2;
if (action=="-")
Number = Num1-Numz2;
if (action=="*")
Number = Num1*Numz2;
if (action=="")
Number = Num1/Numz2;

}
void DisplayResult()

{
lcd.setCursor(0, 0); Kml eci O0sat &8 acayarl a
lcd.print(Num1); lcd.print(action); Icd.print(Num2);

if (result==true)

{lcd.print(" ="); lcd.print(Number);} I Sonucu g°ster

lcd.setCursor(0, 1); /'l Kml ecisatOer a& ¢a yar, | al .
lcd.print(Number); Honucu g°ster
}
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Erasmus+ KA210VET

K¢ - ¢ kK ¥Me-sel kel kil Ejitim ve ¥jJret
Proead éevié s | e ki Ejiti mde Arduino
Projek & s a |: tUsiegaRDINVETO

Proje No: i 2 0-2R001-KA210-VET-000156616

Dot (Nokta) Matrix Modul¢,
ve EJi1tim Kit.i
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Dot Matrix DisplayMo d ¢ | ¢

Arduino bajlamenda, Nokta Matrisi, saterl ar
LED ézgaraséndan olukan bir LED ekraneéedér. )
bu da birden fazla LED'in ek zamanl é& kontro

ol ukturul maséna ol anak taneéer.

Bir LED matri si -okul-lexn é&dlié dugyrg.u | kaarkail larl'ida
bir matris, harfleri veya sayélaré g°re¢gnt ol e
yana yerlektirdiyseniz, kayan metin i-eren b

kekil 1: 8x8'lik bir nokta matris LED
Mod¢l ¢ n, LED" Il er ile mod¢l ¢n kenarl aré araséil
unut mayeéen. Bu t¢r matris mode¢ll eri yan yana |
sater il e birbidgamxn&kis¢¢made lvkeglai sat ér araseénd
bulunan LED'I|Il er araséndaki mesafeye exkittir.
mod¢!l kull anél déejénda tutarl é& bir aralék sajl
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Devrel: Bi r cububl Gratit kNa

¥rnejin, tek bir séra halinde d¢zenlenmik 10
ekranéenée de¢kenegn.i BekLED2I dei dkajleapkidi Fuzgin
bir dizi LED"' i a-ar ve patygnsiayamegr gnirmkde]j

oranteéel éder .
constint analogPin=A0;// pot ansi yometrenin bajl an

constint ledCount=10;// - ubuk gr afi kt ek.i LED sayeé

// LED'" |l erin bajlandéejé pin numaral ar @&nén

ﬁ

ONINGYY mm xu B
xi
oNn O L
U -
3 E .o —
JUL S ¢

¥5 (- una) watera 4 v

1

Lekil 2: ¢ubuk Grafik

=

L}
2

int ledPins[] = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11};

void setup() {

/1 pin di zi s iczerinde d° ngy¢ ol uktur
-ékéeka ayarl a

for (int thisLed = 0; thisLed < ledCount; this
Led++)

{
pinMode(ledPins[thisLed], OUTPUT);
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void loop () {

// readthe potentiometer
int sensoReading= analogReadanalogPin);

// Sonucu 0O0'"dan LED sayéseéna kadar ol an
ekl eyi n:

int ledLevel = map(sensoReading, 0, 1023, 0, led
Count);

I[ILED di zi si iczerinde d°ngg¢

for (int thisLed = 0; thisLed < ledCount; thisLed++) {

[ lerejdi zi el emanégesi ndeaek i -l &d e,
[/ bu el eman i-1in pini a -

If (thisLed < ledLevd) {

digitalWrite(ledPins[thisLed], HIGH);

}

/l Ledseviyesindeny ¢ k sek t¢m pinl eri kapat

else {

digitalWrite(ledPins[thisLed], LOW);

}

}
}
LED'" |l ere bajlé pinler |l edPins dizisinde tutu
ekl eyebilir (veya -ékarabilirsiniz), ancak |
emin olun (ki bu pin sayéséeyla ayné ol mal edeé
ol arak yanmasé gereken LEIDérs.ayIécs@néhehrestaipn a lr
girerek sens®°r¢n orantéele dejeri LED sayéseén
Kdeal bir d¢nyada, en d¢kegk ayaréndaki bir p
kaymasé muhtemel dir. Sens?r yanarkPotansiyometred ej er de
maksi mum dejerindeyken son LED'in yanmaseéne
1000'" e veya benzeri bir dejere d¢gkegrmeyi den



Co-funded by the
Erasmus+ Programme
of the European Union

Devre 2: Bir LED Matrisinin Kontrol ¢
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kekil 3: 16 dijital. pine bajlé bir LED mat

Bu tasl ak, anotl arén seéeralara, katotl ar én
matri si kull anér (Jameco 2132349' daki gi bi)
ekranl aréen el de edil mesi d a hay bugsh segklerdeh a b i | i
yalcnaé zbi r i ni -alexkteéerabilirsiniz).

const int columnPing[] ={2, 3, 4, 5, 6, 7, 8, 9
}; const int rowPins[] = {10, 11, 12, Al, A2, A3,
A4, A5};int pixel =20;

/l Matristeki O ila 63. LEDIler

int columnLevel = 0;
// pix€ dej eri LEDn s gt ymuydad ¢
int rowLevel = 0;

// pixel dej esnat BEEPmM¢egKt ¢r ¢ dg

void setup() {
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for (int i =0; 1 <8; i+t {
pinMode(columnPingi],
OUTPUT); pinMode( rowPins[i],
OUTPUT);

void loop () {

pixel = pixel + 1;

if (pixel > 63) pixel = 0;

columnLevel = pixel % 8;

/'l s¢tun sayém&na g°re harital ama
rowlLevel = pixel % 8;

Ik esir |l i dej er. al

for (int column= 0; column< 8;
column++) {digitalWrite (columnPing
column] , LOW);

for (int row = 0; row < 8;
row++) { if (columnLevel >
column) {

digitalWrite(rowPins[ row], HIGH);

} else if (columnLevel == column && rowlLevel >=
row) {digitalWrite (rowPins[row], HIGH);

} else {

[/ Bu sateéerdaki be¢ten | edl eri s°ndg¢r .

digital Write(columnPing column],
LOW);

}
delayMicroseconds(300);



Co-funded by the
Erasmus+ Programme
of the European Union
digitalWrite(rowPins[ row], LOW); // turn off LED

}

//bu s¢gtunu elayiéerteenr mi nal den

digital Write(columnPing column],

HIGH) ;

}
}
Diren- dejeri, Arduino Uno'da bir pinden ge
sajlayacak kKekilgsegetsme-pil menhndemnmrseliez bDbED' e ke
her bir LED i-in maksimum akém 40 mA'nén sek
kermézeée matristeki her bir LED'in yaklakék 1

volta a 5 mA'ya neden ol an direncin hesapl anmas

matrisin ileri voltajéné bulmak i-in veri sa
araceéel éjeyla bir dijital piEene pbajl ygr&s.ekS ptl w
LED yanar. S¢tun pini y¢ksek veya satér pini
ve yanmaz. For d°ng¢s¢ her bir satéré ve st
a-ar . D°ng¢ al .bask¢taun vvee os astaégrélr daki t¢m LED' |
sonra bir sonraki sé¢tuna ge-er ve b°ylece d°

LED'ler yanana kadar devam eder.

Bir satérén tamaméné ayné pragrad dizi bpowhkcaienedken ger e
bir seferde bir LED'i yakacakteéer:

const int columnPins[] ={2, 3, 4, 5, 6, 7, 8, 9
}; const int rowPins[] = {10, 11, 12, Al, A2, A3,
A4, A5};

int pixel = 0; //Matristeki 0 ila 63 LEDer

void setup() {

for (int i =0;i<8; i+ {
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pinMode( columnPins[i], OUTPUT);

/B¢ tLlED pinl er i ni ¢téekeéex yap
Mode(rowPins[i], OUTPUT);

digitalWrite(columnPingdi], HIGH);

void loop () {
pixel = pixel + 1;
if (pixel > 63) pixel = 0;
int column= pixel / 8; /'l s¢tun sayéséna g°r
introw= pixel % 8; Il kesirli dej eri al
digitalWrite (columnPing column] , LOW);

// Bu kolonuGND6y e bajl é

digitalWrite towPins[row] , HIGH); //Bus a tHGH&ap

delay(125); // Az bir bekle
digitalWrite(rowPins[ row], LOW); // Bus a tLOW gap

digitalWrite(columnPing column] , HIGH); /Kol onu GNDOGden ayeér
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Devre 3: Bir

Bir veya
birden fazl a

3'"tekiyle ayneé

daha fazl a
gereéent éyeé
kabl ol amayé

LED Matri si

gereé¢nt iy
hyéazlagd athej i ktsi méerze k Bl
K ul

kalp atékéné oluxkturur. Her
gesterilir (g°r¢nteler kekil
byte bigHeart[] = {
B01100110,
B11111111,
B11111111,
B11111111,
B01111110,
00000000 o [ o0 | @
00000000 00000000
000 o 00 00000000
00000000 00000000
00000000 o [ [ [ [ ] @
oo [ [ 00 oo | [ [ OO
0000 000 000 | 000
0000000, 00000000
Lekil 4ts &reas &arn ka
B00111100,
B00011000,
B0000000G} ;

byte smallHeart[] =
{ BOO000000,
B0O0O000000,
B00010100,
B00111110,
B00111110,
B00011100,
B0O0001000,
B0O000000G ;

| anabi
at exke
benzer)

gere¢nt ¢l enen
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const int columnPing[] ={2, 3, 4, 5, 6, 7, 8, 9
}; const int rowPins[] = {10, 11, 12, Al, A2, A3,
A4, A5};

void setup() {

for (int i =0; i1 <8; i++){

pinMode( rowPins[i], OUTPUT);
// t ¢m LED pinlerini -eékéex
pinMode( columnPing i], OUTPUT);

digitalWrite(columnPingdi], HIGH);

/I Kolonpinl eri ni

void loop () {

/
/

int pulseDelay = 800;

/

/ Vur ukl ar

show(smallHeart 80);

/Il K¢-¢6k kalp gereéenteéegsegneg 80 ms boyunca

show( bigHeart, 160);

/

/ 160 ms boyunca bg¢gyeék

delay(pulseDelay) ;

/

/
/

/ At éxl ar agasépdamehi bi

i mage parametresinin

Gor ¢gmitl¢g sani ye cinsinden

GNDO6den kes/ ayer

arasénda bekl emek i -

kal p

rKkey

t aki

Y

gO

et

K al ete settetri.] i

ver.i

e

n

S

é

S

r
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void show(byte*™ image,

unsignedlong duration)

{

unsignedlong start = millis(); / / ani masyonun zamanl| am
while (start + duration> millis())
//ls¢é¢re ge-ene kadar d°ngg¢
{
for (int row = 0; row < 8; row++) {
digitalWrite (rowPins[row ], HIGH);
// connectrow to +5 volts
for (int column = 0; column < 8; column++) {
bool pixel = bitRead(image[row],
column);if (pixel == 1) {
digitalWrite(columnPing column], LOW);// S¢t ¢ nu GNDOye ba
}

delayMicroseconds(300);// her LED i -in k¢-¢ek bi

digitalWrite(columnPing column], HIGH); / / Gnd' den s¢tunu

}
digitalWrite(rowPins[row], LOW); // LEDlI eri ayeéer.

}

Thevaluewrittento the LED is basedon imagesstoredin the bigHeartandsmallHeararrays.
Eachelemenin thearrayrepresentapixel (asingleLED) andeacharrayrow representarow in

the matrix. A row consists of eight bits represented using binary format (as designated by the
capitalB atthestartof eachrow). A bit with avalueof 1 indicateshatthe corresponding LED
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should be on; a 0 means. The animation is created by rapidly switching between the arrays.
The loopfunction waits a short time (800 ms) between beats and then calls théusiction,
first with the smallHeawdrray and then followed by the bigHeartay. The showfunction
stepsthrougheachelementin all therowsandcolumns lighting the LED if the corresponding
bitis 1. The bitReadfunctionis usedto determinethe value of eachbit. A short delayof 300
microsecondbetweereachpixel allowstheeyeenoughtimeto perceivethe LED. Thetiming

is choserto allow eachimageto repeatjuickly enough(50timespersecond}othat blinking is

not perceptible.

Hereis avariationthatchangeshe rateat which the heartbeats pasedon thevaluefrom a
sensor.You can test this using a variable resistor connected to analog input piseGthe
wiring and code shown earlier, except replace the loop function with this code:

LED' e YefzeranbigHeart ve small Heart dizil e

Di zi deki her ©°jJe bir pikseld] (tek bir LED) v
sat ér , kil f or mat kull anél ar akéendcansh dy &idi B
gesterilir). 1 dejerine sahip bir bit, kar ke
anl amena gelir. Ani masyon, diziler arasénda
vur ukl ar araseéenda keéesavéiardegmean 80Mc ens3g mable
ardendan bigHeart di zisiyle show iklevini -
°J eyl adem adéem ge-erek karkeéel ék gelen bit 1
belirl emenkélié-ri.n Heul Ipa ks el araséndaki 300 mi
LED" i algelamasé i1 -in yeterl:i zamaneé sajl ar
Kekil de tekrarlanmaséna (saniyede 50 kez) i

agel anamaz.

Kkt e, bir sens°rden gelen dejere g°re kal'l
anal og girik pini O0"a bajlé dejikken bir dir
kabl ol amayé ve kodu kul ddmaédejartakid®ng¢ 1K
void loop () {
int sensoValue = analogReadA0Q); //And og dej eri oku

int pulseRate =map(sensoValue, 0, 1023, 40, 240);
[/l At ékl ara d°ng¢kt ¢r
int pulseDelay = (60000 / pulseRate); / / Vur ukl ar arasénda bel

show(smallHeart, 80);
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/'/ 100 ms boyunca k¢-¢k kalp gleregnteéegseng gb@

show( bigHeart, 160);
// 11200ms boyunca b¢gyek kalp takip etsin

delay (pulseDelay) ;

/1 vur ukl akewr@asSetnarameai - bir
Bu ver siyon, sens®°r dejerini daki kadak . a
fonksiyonunu kull anarak darbeler araséndaki

Devre 4: MAX72xx'i kullanarak bir LED Dizisini Kontrol Etme

Kontrol etmenizgereked x 8 ' | i Kk bir LED diziniz var ve (¢
en aza indirmek istiyorsunuz. Bir LED matri
azaltmak i -1in Dbir kaydérma kaydé kull anabil
MAX7219 veya MAX 7221 LED s¢ér ¢écy -ipini kull anér.
MAX72xXx" i kekil 5"te g°sterildifjgi gi bi bajl a
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kekil 5: 8x8 LED dizisini s¢gren MA
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Bu progr am, metin g°re¢nt el eyebil en,

ekranda

ger-eklektirebil en MD_MAX72XX k¢t egphanesine

K¢t ¢phane Y(QAm@no Librarydviarnaggdbdabilirsiniz.

#include <MD_MAX72xx. h>
/I 7219Kontrol pinleri
#define LOAD_PIN 2

#define CLK_PIN 3
#define DATA_PIN 4

/I Donanyan@gél andeéer én
#define MAX_DEVICES 1

#define HARDWARE_TYPEMD_MAX72XX:
'PAROLA_ HWMD_MAX72XX mx =

MD_MAX72XX(HARDWARE_TYPE, DATA_PIN, CLK_PIN, LOAD_PIN,
MAX_DEVICES);

void setup() { mx.begin(); }

void loop () {
mx.clear (); // Displayi temizle
/1 Sat eéer vV e s¢é¢tunl aré -0z

for (int r = 0; r < 8;
r++) { for (int ¢ =0; c<
8; c++) {

mx. setPoint(r, c, true); //Herledi yak
delay(50);

}

/'l Mevcut parl akl ek seviyeler.i

for (int k = 0; k <= MAX_INTENSITY;
k++) {

arasénda

ge
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mx.control (MD_MAX72XX: :
INTENSITY, k);delay(100);

}

}
}
Bir matris, donaném tg¢r¢, veri, yé¢k ve saat |
sayeéesée (modg¢l |l eri zincirlemeniz durumunda)
ardéndan pikselleri ak umlalkanéri.n ¢sieztxiPnoi mitr y$ a1
mevcut parl akl ek yojunlukl aré arasénda ge-iKk
Burada g°sterilen pin numaralareée, Adafruit't
8x8 matristeki .yeBkui |-ilzBDH,| eirkii -rienndkitren yal né
renkl i bir matrisl e de -al ékacaktér. Matri
geré¢nt ¢l emedijini fark ederseni z,

#define HARDWARE_TYPE MD_MAX72XX:: PAROLA_HW
PAROLA_HW'den GENERIC_HW, ICSTATION_HW veya FC16_HW'den birine

deji ktirmeyi deneyebilirsiniz.

Diren- (kekil 5'"te R1 ile ikaretlenmiktir) b
kontrol etmek i-in kullaneél ér . gMAXT7eZrxexn vbdrri
varder . kekil 5'"te g°sterilen LED matrisinde
mA' di r . Diren- dejerl eri tablosu (MAX72xx Vv

géevenl i k payé ekl emekdivtiem-30kguwepar 33lkq'i Imu
a-élep kapateéeldéjénda g¢relte yéeksel melerini
10 OF) gereklidir.
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RGB LEDler

|l kék Yayan Diyot (LEDgydeéin-liamdaenn kask-€&nk ¢goe -rt il
LED' | er (kekil 6) ayne prensiple -aleéexker, é
cretebilecek kekilde birlekebilen ¢- LED (Ke

k e 6:iRIGB LEDer.

RGB renk modeyeaki [k éwemémayv i ékéjée kareéexkteéerara
(kekil 7). Her renk kanal énén yojunl uju, geor
farkl é& seviyelerde birlextirmek, i nspnn,g° z ¢
tamamen mavi ékék olukturmak i-in, yexkil ve |
LED'i en y¢ksek yojunluja ayarl amanéz gereki |
yojunl ukl aréna ayarl anmasé gerekir.

L e k i RGB#enk modeli.

RGB LED'l er i-lerinde ¢- LED i-erir ve genel
Bu, RGB LED' Il eri ortak anot veya ortak katot
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Devr e 5. RGB LED kull anémeé

RGB LED il e dlade& | @t meskn kil €irn her bir dahi | |
etmeniz gerekir. Bu, Arduino ile PWM sinyalleri kua n €1 ar ak g e&re-k#Hdd| ekt i 1
g°sterilen devrede katot GND'ye bajlanér ve
2200hmdi en-1 er araceéel éejéyla bajlanér. Aridui no’
-ékeke verebil mesi ©°nemlidir.

Akajédaki kod RGB LED'in birka- renk deji Kkt

{5 — —Sk
| ‘ N | ‘ —— P
rRllB B—‘]l_ r{IB _‘1—3
G G
(-) (+)

Leki IRGBLED -elitleri.

Leki RGBLEDi Ar dui noya bakl ama.

// PWM LED'i bildir/ata
int redLED = 9;

int greenLED=
10;int blueLED
=11;

void setup() {
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//LED i -in pinler:i
pinMode(redLED, OUTPUT);

pinMode(greenLED, OUTPUT);
pinMode( blueLED , OUTPUT) ;

IHerrengind SGA 8 SEAYA n AES Hpp FNI&APYRFE F&FNIFYFE] AceAy

void setColor(int redValue, int greenvalue, int blueValue)

{

analogWrite (redLED , redValue);
analogWrite (greenLED, green
Value); analogWrite (blueLED ,
blueValue) ;

void loop () {

KK .ANJ {1loe NBY|l RSEAOGAN]

setColor (255, 0, 0); // Kér mezée renk

delay(1000);

setColor(0, 255, 0); // Yexi |
delay(1000);

setColor(0, 0, 255); //  Mavi renk
delay(1000);

setColor (255, 255, 0); // Sayeée

delay(1000);

renk

setColor (0, 255, 255); / / Camg®°beji,

delay(1000);

setColor (255, 0, 255); // Mor
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delay(1000);

setColor (255, 255, 255); //  White

delay(1000);

}

Kurulum ikl evinde, 9, 10 ve 11 numaraleée pin
saniyelik araléklarla farkle renkl eri gor ¢ni
set Color iklevdejiOkebial b5, arpacadatr e (Keérn
al ér. Bu dejerler, her RGB LED kanal rengini:
-ékaran analogWrite iklevinde kullanel er.

Devre 6. Potansyometre ile RGB LED'i kontrol etme.

Bu °rnekte (kekil 10) potansiyometre d¢j mes

deji ktireceji z.

ANALOG IN
=]

s onnmwn

Lekil 10: RGB LED ve potansiyometreli Ar

Bunun i-in kodu yazal ém.

#define RGB_RED_PIN11
#define RGB_BLUE_PIN 10
#define RGB_GREEN_PINO
#define POTENTIOMETER_PINAO

void setup()
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pinMode(RGB_RED_PIN,
OUTPUT); pinMode
(RGB_BLUE_PIN,OUTPUT);
pinMode(RGB_GREEN_PIN,
OUTPUT);

void loop()
{

int potentiometeWalue = analogRead
(POTENTIOMETER_PIN)

int rgbValue = map(potentiometewvalue, 0, 1023, O,
1535);int red;

int blue;
int green

if (rgbValue < 256)
{ red = 255;

blue = rgbValue;
green= 0;

}

else if (rgbValue < 512
) {red =511 = rgb
Value; blue = 255;

green= 0;
}

else if (rgbValue < 768)
{red= 0;

blue = 255;
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green= rgbValue = 512;

}

else if (rgbValue < 1024
) {red= 0;

blue = 1023 = rgb
Value; green= 255;

}

else if (rgbValue < 1280
) { red = rgbValue =

1024; blue = 0;

green = 255;
}
else {

red = 255;

blue = 0;

green= 1535 = rgbValue;
}

analogWrite (RGB_RED_PIN,red);
analogWrite (RGB_BLUE_PIN, blue
) ; analogWrite (RGB_GREEN_PIN,
green);

}

¥nceli kle kullanacaj émeéz HHert amisn yio-mernt rkei r -tia
LED"in h

D

rrrengi i -in bir tane (kodu 3 farkl

Void setup()'"ta t¢em LED' | eri (asl énda RGB LE

Potansiyometre i-in yapaélogcagk nbiviarsayélahk o
modundadér . Void loop()'ta ©°nce potansi yomet
bize 0 ile 1023 arasénda bir dej er veriyor .
istediJimiz i-in amap(a)k fbddRRijywyor-t ¢ 2halakl &] €
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do°n¢kKt ¢gregyoruz.

Yani rengi deji ktirmek i-in 6 farkIl & adeéemeéeme
ol dujunu da fark edebilirsiniz. 1. adzem i -
rgbValueye (@1 535 ar al éjénda-25§§°neamandarangeney0r u

rgbVvalue 255'"ten fazlaysa, 2 numaralé adéma
var . Mavi yi 255" e ayarl éyoruz ve arkdéin-diam, Kk
rgbVval ue' yi bu blok i1 -in maksimum dejer ol a
yapéséneée rgbValue = 4-@@=idllelurgi rersek, keéer mez
3 numaral é& adéem i-in, maviyi 255"'"te K562t uyoru
ile 767 araséendadeéer. Yani O'"dan baklayéep 25
-ékaréeyoruz. 4, 5 ve 6 numaraleée adémlar ©°nce

ki mdz2550 arasénda 3 farkl e
RGB'nin her bir bacajénda, kérmézé, mavi ve
gi bi anal ogWrite() kullan

deji kKkene sah@,pol ann

éyoruz.
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NeoPixel LED

NeoPi xels, el emanlarée ayré ayrée kontrol &ed
WS2812, WS2811 veya WS6812 s¢grecel eri kul | ai
etmek i1 -in tek telldi bir protokol kull anér |l
-ekli formatl arda monte edhdlnka& wd aayarké sealt el
olarak. Her h¢cnienvianr deérpi( keki | 11):
VCC:Kontr ol devresi i -in 5V g¢- kaynaj é;
VDD:LED i -in 5V g¢- kaynaj é;

VSS: toprak;

DIN:ver.i gi ri ki ;

DOUT:Zi nci rdeki bir sonraki LED'" e bajl anacak

i ﬂVcc
VDD D|
Vss || DDO
kekil 11: Tek bir WS2812 mod¢l ¢neén
NeoPi xel créeénlerinde bajlantélar basitlexktir
5Vig¢- kaynajé i-1in;

GND: Arduino GNDe -payl akél acak

DI N: wver.i il eti mi I -1 n.

Bir-ok LED" i -aléekteéermak -ok fazla g¢- ger
gerektirdiji t¢m akémé sajlayabilen bir gg¢-
GND araséna, -exitli LED" I eri a- markadl-ék gel
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bir el ektrolitik kapasit®©or verl exktiril mesi
bajl anmal édér (kekil 12).

Bir NeoPi xel el emanénén i1 -erebileceji LED s
Kunl ardeéer :

kerit taraféndkRhenghkebhetebhEDB¢t ;i n artar (he
gerektirir);

470 GND (@)
W " 8 8
I_|+1000uF
+5V
-
Lekil 12: NeoPixel ve Arduino araye¢ze.
LED sayésé artték-a tepki s¢resi de artar;
LED sayésé arttéek-a mikrodenetleyicinin ihtiya- du
K¢t e¢phanel er | ebiirleeytsiekli nhiEDy °lneert mek 1 -in mev
k¢t éeéphanesi Adafruit taraféndan ¢retilen A

K¢t ¢phane Y°Pneti ci si pahraanceéylié jkéuyl |l aa nknuarku lia-biinl
bakéna darkl enmel i

#include <Adafruit_NeoPixel.h>

Adafruit_ NeoPi xel nesnesinin baklatél masé,
kull anél an pin ve s¢ré¢gceg model i gi bi bir di

Adafruit_NeoPixel pixels = Adafruit_NeoPixel
(NUMPIXELS, PIN, NEO_RGB +NEO_KHZ800);

S¢r¢ce tiaxia] edakiit Isii nggal l erl e birlexktiril me
NEO KHZB00: 800 kHzilek i m f r klwanh aake ;

NEO_ RGB: RGB modunda bajl é pikseller.

Pi ksell er kKunl arl a baxkl ateéel ér :
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pixels.begin();

Her Dbir pikselin rengini, RGB dejerlerini ay
me¢ mkegnder

pixels.setPixelColor(num_pixel, 0,150,0);
Renkl er daha sonra Ku kKekilde iletilir:

pixels.show();

K¢t e¢gphane nksiyonlaré arasénda t¢m LED'I e
bul unmakt r:

@ O

f
ad
strip.setBrightness(100);

Devre 7. NeoPixek e r Kulanma

Bu °rnekt e, NeoPi xel RGB LEBDdwwkiemo'dywmi n&<
kull anacajéemezée ve NeoPixel'leri Kkur mak i -
kull anacajémezeée °jrenecejiz. kekil 13, NeoPi
-ok basit bir °rnejini g°stermArekuierdo r k arBti &r
bajl amak i-in ¢- kablo bajl ayén:

G¢- kaynajé (+5V) bir g¢- kaynajénén artéés

Toprak (GND) g¢- kaynajé toprajéna gider
ayréca kart toprajéna bajlanmal édeér .

Ver i g i r i kherhahddBirMijital jinane gidérn

= -

e -
T
oo @)

© e 0o = o
FH  CRTN  CRTN
o L1 J oo

kekil 13: Arduino'ya NeoPixel Keric
Adafruit _ NeoPi xel k¢t ée¢phanesio, bel irli bir
kol ayca a-manéza veya kapatmanéza ol anak tan
Burada, il ki O olarak numaral andeérél mék d°rt
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amak i -in Ku komutu kull an

(o]l
—
(7]
(¢
>
(¢
N

aj
al

#include <Adafruit_NeoPixel.h>

#define LED_PIN 6

#define LED_COUNT 4

Adafruit_NeoPixel strip(LED_COUNT, LED_PIN, NEO_GRB+ NEO_KHZ800);

void setup() {

strip.
begin(); s
trip.clea
r();strip
. show () ;
}
void loop () {

strip.setBrightness(50);

strip.setPixelColor(0, 255
, 0, 0);strip.show();

delay(1000);
strip.setPixelColor (0, 0, 0, 0);
strip.setPixelColor (1, 0, 255, 0);

strip.show();

delay (1000);
strip.setPixelColor (1, 0, 0, 0);
strip.setPixelColor(2, 0, 0, 255);

strip.show();

delay (1000);
strip.setPixelColor (2, 0, 0, 0);
strip.setPixelColor (3, 255, 255, 2 55);

strip.
show() ;

144
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delay(10

00);

strip.setPixelColor(3, 0, 0, 0);

}

Devie8Neo Pi x el Hal kaséné Yakmak

NeoPi xel hal kasé, genik bir renk ve parl akl
ayré adreslenebilir RGB LED'Ilerin dairesel b
kekil 14'"te g°sterilen devredetopgraj] kmy naé@

DIN pini Arduino karteéendaki bir dijital ©pine

kekil 14: Neopi xel h/ad &jalsé&mtéeéns éAr dui no
Akaj] édaki kodda g°sterildifji gi bi, NeoPi x
hal kamézda ka- tane LED ol dujunu tanémlayén
NeoPi xel nesnemizi ger-ekten bildirmektir.
fonksi yonunu -aj éreéereéez. Sonr a, t¢e¢m LED' | er i
ol ar ak, NeoPixel''"imize maksimum parl akl ] én
kez -ajérdéjemez setBrightness() ile parl ak|
Sonra, O'dabEbastagpeméeédakkadar -al ékan bir
Sonr a, hal kamézdaki her bir LED'" in rengin
arg¢manl aré séraseéeyla al eéer: numLED, red, gl
ge- mesi i-in memeEDzol Keak i -gin, red, green
kull anéerez. Daha sonra ring.show()"'u -ajeéra
ol ar ak, her rengi uygul adektan sonra 50 mil

animasyonuvb.loukt ur uyor uz.
Daha sonr a, ayne d°ng¢ye al ép tersine -ev)

145



Co-funded by the
Erasmus+ Programme
of the European Union

bakl ayép 0'"a kadar geriye dojru sayéyoruz. $

renk yok anl aména geliyor ve ayneé iki sateér

#include <Adafruit_NeoPixel.h>

#define LED_PIN 6

#define LED_COUNT 16

Adafruit_NeoPixel ring(LED_COUNT, LED_PIN, NEO_RGB+ NEO_KHZ800);

void setup
() { rin
g.begin(
);
ring.show();

ring.setBrightness(50);

}
void loop () {
for(int i = 0; i < ring.numPixels(); i++)
ring.setPixelColor(i, random(255), random(255),
random(255));ring . show () ;
delay(50);
}
for(int i = ring.numPixels)) = 1; i
>= 0; i==){ ring.setPixelColor (i,
0, 0, 0);
ring.show
(); delay(
50);
}
}
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Devre9: Controlling a NeoPixelHa |l ka Kont ol ¢

Bu tasl ak, analog bir pindeej akEnamebkumaha
Neopi xels k¢gtéegphanesini (Arduino K¢gtegphane Y
kekil 15, bir NeoPi xel hal kasé ve rengi kont

goesterir:

470 0hm

mmmmmmmmmmmmmmmmmm

s ©
Y~

Pixel Ring

g

Data
In

OO
N\ BBgazrs MK
0000000 0] m[n]o

Leki NedPixelhal kakléama

#include <Adafruit_NeoPixel.h>

constint sensoiPin =A0; // S e ns ° ranalog pim

constint ledPin= 6;

//LED «xeridinin bajleé olduju pin

—>

constint count= 8; /1 Keritte k a- t ane LED wvar

[/ LED «keri di t anéml a

Adafruit_NeoPixel leds = Adafruit_NeoPixel(count, ledPin, NEO_GRB+
NEO_KHZ800);

void setup() {

leds .begin(); // Bakl a,
b a KLUER strip for (int i = 0;
I < count; i++) {

leds.setPixelColor(i, leds.Color(0, 0, 0)); // Her LED OFF
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)

leds.show();/ / Kker i di yeni pi ksel dejerl eriyle

void loop () {

static unsignednt last_reading
= — l,

int reading = analogReadsensor
Pin);
if (reading!= last_reading) { // Dej er dejikKirse

/1 Anal og okumayeée Neo Pixel i n renk a

unsignedint mappedSensorReading mapfeading0,1023,0,65535
);

//IKaps amlrée ef ekt yaratmak i -in pikselle
géencell eyion
for (int i = 0; i < count; i++) {

leds.setPixelColor(

i, leds.gamma3Z%|eds.ColorHSV(mappedSensorReading
255, 128)));leds.show ();

delay(25);

}

last_reading = reading

}
}
kerit sayéseéendaki LED sayéséne, veri hatt é
kull andéj énez LED «kerit teréeneg (bu durumda:
Tek bir LED"in rengini ayarl amak i -in | ed..
sayn@s e il ki i -in O0"dan baklayar ak) ve 1 sten
aktar mak i -1n |l ed. show' u -aj érmaneéez ger eki
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|l ed. show'u -ajJ érmadan °nce birden fazl a
Deji kteinri denjegr | er °nceki ayarl arénda kal ac:
olukturdujunuzda, t¢m dejerler 0O olarak back!
NeoPi xel k¢t éephanesio bir tonu RGB dejerin
Col or HSV. KI'k arg¢man ntl agdgdidru,r  iviei ngc-igsnic ¢rsen |
Gamma3d2 fonksiyonu, bil gi sayarl arén renkl er
algel ama bi-i mi araseéendaki farké telafi et

ger-eklexkxtirir.
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DC MOTORLAR

Genelb a k & K
5/ 652€&NMz ! {PY0 Y2(@i2NHzZ R2ENHz F{PY StS]1aNREARE S
INGSYAEANIAEA ©8 ANNBLtA RIYNGS AFEtFYlI 288GSySen
DC motorlar genellikle mekanik hareket gerekfire OA KI T f I NRIF £ 2&dzy Ol { f I NRI X
@3 PGt NRI 0 dz dzy dzNX

.dz R21TNYlFYRIF 5/ Y20G2NI I NPy G4SYSf cel f POYlF LINBY&AAO
DC Motor ¢Calékmasénén Temel Prensi bi

.ANI 5/ Y2i2NE IninPhianhydika@mfey o0AN Af SG1S

@SNI SOUANRE RAEAYRS KINB1SG SivySaayS ySRSy 2ttty o

1dz003SGS YIN¥zZ 1+t RPEPYP 6SEtANLSY StS{TGONRYIFyeaSiaj

AYRN{l&aAe2y Af1SaAyS IINB o f POPNWP .dz 1dz@8SGS [ 2N

kuvveti denir.
¢SYSt TE1SY

AN 0SSt 020AYRSY 3SeSYy F{PYZ 0620AYAY SGNI FPYRIF Y
£y 2f dzo (i dzNJzNIDd
. 20AYZ KFNAROA O0ANI YIFIyeSiAl Ftryl 63SySttai]

f
YPlyYylGPatlt N @gSet StS{TUNBYPlYylFIGPattNI GF N TPY
2f dzo G dzZNHzf dzZND & SNI SO G A NRE A

§ ¢
RIY

C20AYAY YEYESGAL FEFyP AfSHRPOS OYA W 2oSAINU] dzB B &G | 2NET
RIYYS&aAYS ySRSYy 2t dN

.dz RI'YYS KIENB{SGA Y2d2NHzy S6FFGPyYylF F10GFNPEFNI ] Y8
DC Motor ¢al ékmaséné Etkileyen Faktoorler
Bir DC motorun perfof I y APy P S(O]1Af S@SoAt SOS]T o0ANJlFee FLF{ad1 N ¢

6 Voltajj. ANJ 5/ Y2i@i2Ndzy KPIP @S (2N} dzZ R2ENHzZRIY 1S\
gtare 3ASYySttAltS RIFIKF &@N{1asS1 KPI @S G2NJft Ll 2
O | PiadzZ I yry @2t Gl 2Py | NNEINGN®PN yY]- M PNEYR A1 NI N ky NEKTPET |F
I NIl PNPNE RFKF 3INefN 60AN YFHYye&SGA|l Fttly @S RIKI
O Torki¢2N)] @Seét RIyYS 1d@@SGA | 1PYElF 2N}ydiPftPRPN

gelir.
6 ! TPIYIYPYZ Y202 NHzy ySO§&aRFMNIaIRpNY NINNED SHIAK IS & N a
Y2G32NJ RNT ANy 06ANI 0S{AtRS azedzidz YIT &F F0PNP 1

O S5ANBPZ@ENI & NHPt I NPYPYy RANBYOA I1PY F{POPYP S
YALUGFNPYP aPyPNI YNz ¢S Fofdid FRNID YReldiS Nstkyy Ri2yNg dR | K |-
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