Deney 4: Algilayici/Guncelleyici Uygulamalari

Deneyin Amaci:

Arduino karti ile deney tablasi kullanarak analog algilayici (sensor) ve guncelleyici
(actuator) baglantisini yapmayi, uygulama devresini kurmayi, giris/¢ikis portlarinin
kullaniimasini 6grenmek, algilayici/gtincelleyici devre ve moddllerinin galisma yéntemleri
ve donanimlarini inceleyerek bir uygulama programinin tasarlanmasidir.

Deney Oncesi Yapilacak islemler:

Bu deneyde kullanilan algilayici ve guncelleyicilerin, DC Motor ve Servo motor elektrik-
elektronik devre malzemelerinin islevleri, kullanim &zellikleri, malzemenin fiziksel
gorunumu, adinin ve degerinin Uzerindeki verilerden ve veri sayfalarindan (datasheets)
okunarak elde edilerek 6grenilecektir. Burada verilen uygulama programlari incelenecek,
her komut satirinin iglevi, agiklamasi anlagilacaktir.

Deneyde Yapilacak islemler:
Burada algilayici ve guncelleyicilerin bir Arduino ile nasil baglanacagi ve uygulama
programinin naslil tasarlanacagi, érnek uygulama programinin analizi ile gdsterilecektir.

a) Algilayici (LDR Sensor) Uygulamasi (Otomatik Lamba)
Burada 1sik bagimli diren¢ (Light Depended Resistor, LDR) tipi algilayici ile bir LED’in
parlakhgi kontrol edilerek Otomatik Lamba Uygulamasi yapilacaktir.

Gerekli malzemeler:

e Arduino Uno

e 330Q Direng¢ (Turuncu-Turuncu-Kahverengi)

¢ 10K Direng (Kahverengi-Siyah-Turuncu)

e 5mm Kirmizi LED

e 5mm LDR

Bu uygulamamizda ortamdaki 1s1§1 algilayabilen bir sensor, LDR'den veri okuyup, bu
veriye gore LED'imizi yakip sondurecegiz. LDR (Light Dependent Resistance) yani foto
direng ortamdaki isik miktarina gore direncini degistirir. Bu direng degisimini Arduino karti
ile algilayabiliriz. Bu sayede ortamdaki isik miktarini algiliyarak, ortam karanlik oldugunda
LED'i yakip, aydinlik oldugunda LED'i sondurerek otomatik bir lamba yapacagiz. Ayni
zamanda aldigimiz verileri bilgisayara gonderip, seri veri monitor Uzerinde de
goruntlleyecegiz. Asagida Sekil-1’deki montaj devresini kurarak baslayalim. Sonra
verilen drnek programi yazarak derleyelim ve calistiralim.
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Figure 1. (a) Elektrik Devresi (b) Montaj Goéruntusu
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#tdefine led 3
#tdefine LDR A®©

void setup() {
pinMode(led, OUTPUT);
Serial.begin(9600);

}

void loop() {
int isik = analogRead(LDR);
Serial.println(isik);
delay(590);
if(isik>900) {
digitalWrite(led, LOW);
}
if(isik<850) {
digitalWrite(led, HIGH);
}
}

Kod kismina gecgecek olursak ilk satinmizda LED'i baglayacagimiz ucu isim vererek
tanimhyoruz. Bu islemi "#define" komutu ile yapiyoruz. Bu islemden sonra artik ihtiyac
halinde 3 yazmak yerine "led" yazarak program yazimini kolaylagtiracagiz.

Kodun "setup" kisminda LED'imizi bagladigimiz ucu ¢ikis yapmamiz ve seri haberlegsmeyi
baglatmamiz gerekiyor. Seri haberlesmeyi 9600 baud rate hizinda baslatiyoruz. Bu sayi
bilgisayar ve Arduino kartinin ne kadar hizli haberlestigini belirler. Bu sayiy rasgele
yazamiyoruz. Onceden belirlenmis hizlari kullanmamiz gerekmektedir.300, 600, 1200,
2400, 4800, 9600, 14400, 19200, 28800, 38400 veya 115200 baud rate hizlarini
kullanabilirsiniz. Arduino koduna yazdiginiz baud rate degeri bilgisayarda acacaginiz seri
monitor'un sag alt kosesindeki hiz ile ayni olmalidir. Serial Plotter ~ Serial Monitor

Serial Monitor

Figure 2. Seri port monitérinin baslatiimasi
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Ana algoritmamizin donecegi "loop" igerisinde "int" tipinde ve "isik" isminde bir degisken
tanimlayip igcerisinde LDR’den okudugumuz degeri yazdiriyoruz. Okudugumuz bu degeri
seri haberlesme Uzerinden bilgisayara gonderiyoruz. 50ms kadar bekledikten sonra "if"
komutu ile gelen degerin istedigimiz dederlerin altinda veya Ustinde olup olmadigina
gore degerlendirip karar veriyoruz. Ortamdaki i1sik az ise LDR Uzerinden gelen deger
kUgulecektir. Bizim ortamimizda 850 degerinden sonra LED'in yanmasini istiyoruz. Ortam
aydinlanmaya baslayinca deger artacagindan dolayr 900 degerinden sonra sénmesini
istiyoruz. Not: Bu dederler LDR ve ortam aydinligina bagli olarak degisecektir.

Kodu kartimiza yukledikten sonra Arduino IDE’nin sag Ust kosesindeki "Serial Monitor"
butonuna tiklayip gelen verileri gorebiliriz. LDR Uzerine elinizi getirdiginizde 1s1k siddeti
degisecedi icin okudugunuz degerlerde degisecektir.
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Figure 3. Seri port monitdrinin goruntisu

b) DC Motor Basics with Arduino

Learn how to connect and control DC motors with your Arduino board.

Author https://www.tutorialspoint.com/arduino/arduino_dc_motor.htm

In this chapter, we will interface different types of motors with the Arduino board (UNO)
and show you how to connect the motor and drive it from your board.

e DC motor

e Servo motor

o Stepper motor (next year

A DC motor (Direct Current motor) is the most common type of motor. DC motors normally
have just two leads, one positive and one negative. If you connect these two leads directly
to a battery, the motor will rotate. If you switch the leads, the motor will rotate in the
opposite direction.
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https://www.tutorialspoint.com/arduino/arduino_dc_motor.htm

DC Motor
Warning - Do not drive the motor directly from Arduino board pins. This may damage the
board. Use a driver Circuit or an IC. We will divide this chapter into three parts:

1. Just make your motor spin

2. Control motor speed

3. Control the direction of the spin of DC motor

Components Required

You will need the following components -
e Arduino UNO board

e BC337 NPN Transistor

e Small 6V DC Motor

e 1N4001 diode

e 330 Q Resistor

Procedure
Follow the circuit diagram and make the connections as shown in the given Figure-4.
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Figure 4. Montage Diagram

Precautions

Take the following precautions while making the connections.

o First, make sure that the transistor is connected in the right way. The flat side of the
transistor should face the Arduino board as shown in the arrangement.

« Second, the striped end of the diode should be towards the +5V power line according
to the arrangement shown in the image.

Spin ControlArduino Code

int motorPin = 3;

void setup() {
pinMode(motorPin, OUTPUT);

}

void loop() {
digitalWrite(motorPin, HIGH);

}

Code to Note
The transistor acts like a switch, controlling the power to the motor. Arduino pin 3 is used
to turn the transistor on and off and is given the name ‘'motorPin’ in the sketch.

Result
Motor will spin in full speed when the Arduino pin number 3 goes high.
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Motor Speed Control
Figure-5 is the schematic diagram of a DC motor, connected to the Arduino board.
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Figure 5. Electric Circuit Schematic Diagram
Arduino Code

int motorPin = 9;
void setup() {
pinMode(motorPin, OUTPUT);
Serial.begin(9600);
while (! Serial);
Serial.println("Speed @ to 255");
}
void loop() {
if (Serial.available()) {
int speed = Serial.parselnt();
if (speed >= @ && speed <= 255) {
analogWirite(motorPin, speed);

}

}

Code to Note

The transistor acts like a switch, controlling the power of the motor. Arduino pin 3 is used
to turn the transistor on and off and is given the name 'motorPin’ in the sketch.

When the program starts, it prompts you to give the values to control the speed of the
motor. You need to enter a value between 0 and 255 in the Serial Monitor.
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Figure 6. Serial Monitor screen display
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In the 'loop' function, the command 'Serial.parselint' is used to read the number entered
as text in the Serial Monitor and convert it into an ‘int'. You can type any number here.
The 'if' statement in the next line simply does an analog write with this number, if the
number is between 0 and 255.

Result
The DC motor will spin with different speeds according to the value (0 to 250) received
via the serial port.

Spin Direction Control

To control the direction of the spin of DC motor, without interchanging the leads, you can
use a circuit called an H-Bridge. An H-bridge is an electronic circuit that can drive the
motor in both directions. These are used in many different applications. One of the most
common application is to control motors in robots. It is called an H-bridge because it uses
four transistors connected in such a way that the schematic diagram looks like an "H."
We will be using the L298 H-Bridge IC here. The L298 can control the speed and direction
of DC motors and stepper motors, and can control two motors simultaneously. Its current
rating is 2A for each motor. At these currents, however, you will need to use heat sinks.
The pin diagram of the DC motor interface of the L298 H-Bridge IC to the Arduino Uno
board is shown in Figure 7.
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Figure 7. The L298 H-Bridge IC pin numbers and descriptions.
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Components Required
e 1298 bridge IC or Arduino Shield for L298 H-Bridge Motor Driver Unit.

Procedure
Table 1 below shows which direction the motor will turn according to the digital values of
the L298 IC pins IN1 and IN2.

Table-1. L298 H-Bridge IC Function Table

IN1|{IN2|Motor Behavior
0|0 BRAKE
0|1 FORWARD CW = Clock Wise
110 BACKWARD [CCW = Counter Clock Wise
1)1 BRAKE

Some specifications of the L298N: Maximum Power 25W, Maximum Supply Voltage 46V,
Maximum Supply Current 2A, Driver Voltage 5-35V, Driver Current 2A. The pin

1. Mikroislemciler ve Gémiilii Sistemler, Y.Do¢.Dr.Tuncay UZUN D4-6



definitions for the connection of the L298 H-Bridge Arduino Shield Motor Driver Module
are shown in Figure 8.

» = }Momrll(fonneclions

Figure 8. L298 H-Bridge Shield Pin Function Diagram

The Schematic Diagram of the L298 H-Bridge Arduino Shield Motor Driver shows
Figure-9.
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Figure 9. L298 H-Bridge Shield Motor Driver Unit Schematic Diagram

The Schematic Diagram of the L298 H-Bridge Arduino Shield Power Supply is shown in
Figure-10.
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Figure 10. L298 H-Bridge Shield Power Supply Schematic Diagram
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c) Servo Motor Basics with Arduino

Learn how to connect and control servo motors with your Arduino board. Author Arduino
https://docs.arduino.cc/learn/electronics/servo-motors/ Last revision 04.03.2024.

The Servo Libraryis a great library for controlling servo motors. In this part of the
experiment, there are two basic applications that can be used on every Arduino board.
The first example sweeps the shaft of an RC servo motor back and forth across 180
degrees. The second example controls the position of an RC (hobby) servo motor with
your Arduino and a potentiometer. You can also visit the Servo GitHub repository to learn
more about this library.

Hardware Required

Arduino Board

e Servo Motor

10k ohm potentiometer

100uF capacitors (if using external power supply)

Powering Servo Motors
Servo motors have different power requirements depending on their size and the
workload they are experiencing. A common servo motor such as the Feetech Mini Servo
Motor requires between 4.8 - 6V at 5-6 mA when idle. It doesn't take very much energy
to stand still. But as soon as the motor starts moving, it starts using more energy, and it
gets that energy by pulling more current from the power source. If there is a heavier loads
such as added weight or an object blocking its movement, it naturally needs to use even
more energy to move the obstacle, and as a result the current consumption increases.
The current consumption of the motor linked above can reach up to 800 mA.
This high current-draw is generally not safe to draw from an Arduino board. In this case,
we need to power the servo motor with an external power supply to prevent damage to
the USB port or the Arduino board. Therefore always check the specifications of the servo
motor you are using to choose the correct power supply. Pay especially close attention
to the:

e Operating voltage range

« idle current - consumption when not moving

e running current - consumption when moving freely

« stall current - consumption under max load or when blocked
To power a 4.8 - 6V servo you could use a 5V 1A AC Adapter, cut the cable, and connect
the wires to the servo using e.g. a breadboard. Note that USB wall chargers are limited
to 500 mA (USB 2.0) or 900 mA (USB 3.0).
If your project needs to move around freely without being attached to a power outlet you
can also choose batteries to power the servo. If you need 5 V exactly you can use two
18650 Li-lon batteries together with a step-down converter. A step-down converter is
needed because 18650 Li-lon batteries will give you around 2x3,7V=7.4V. The max
current depends on the specific battery but most of them are designed to output above
1A which is enough to power our small servo. If you are using bigger or more servos
make sure to check your power requirements accordingly.
Capacitors are recommended for powering servo motors.
They help stabilize the power supply, minimize voltage
drops, and reduce electrical noise. The specific capacitor
values may vary based on the servo motor's requirements,
but including them is good practice for better performance Negative
and reliability. If you are using any other Mini Servo Motor, (pin) Positive
we recommend using a 100uF capacitor. pin

(+)
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https://docs.arduino.cc/learn/electronics/servo-motors/
https://www.arduino.cc/reference/en/libraries/servo/
https://en.wikipedia.org/wiki/Servo_(radio_control)
https://github.com/arduino-libraries/Servo
https://store.arduino.cc/products/feetech-mini-servo-motor-120-degrees-9g
https://store.arduino.cc/products/feetech-mini-servo-motor-120-degrees-9g

Because some capacitors are polarised (meaning that they have a direction), you may
need to be careful with how you connect them to your circuit. Make sure to connect them
correctly by checking for markings such as a white stripe, a '+' symbol, or a longer lead.
If your capacitor has these, match the indicators of the capacitor with your circuit (pay
attention to the + and - signs), and be careful not to exceed the voltage limits. This
precaution helps prevent issues like leaks or damage that could harm your circuit. You
can read more about capacitors here.

Circuit

Servo motors have three wires: power, ground, and signal. The power wire is typically
red, and should be connected to positive pole (+) of your power source. The ground wire
is typically black or brown and should be connected to the negative pole (-) of your power
source. The signal pin is typically yellow or orange and should be connected to PWM pin
on the board. In these examples, it is pin number 9.

Sweep Circuit

This application moves the shaft of the servo motor 180 degrees back and forth. For
the Sweep application example, connect the servo motor as shown in the schematic
and montage diagram in Figure 11. Then a program example for this application is
given below.

+5V SERVO MOTOR

5V -——:%i

Arduino
c2
UNO 100uF

5 _1:

SERVO MOTOR

GND ———:L_

Figure 11. (a) Schematic Diagram (b) Montage Diagram
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Sweeps the shaft of a RC servo motor back and forth across 180 degrees.
#include <Servo.h>
Servo myservo;

Code Example for Sweep

int pos = 0;

void setup() {
myservo.attach(9);

}
void loop() {

for (pos = ©; pos <= 180; pos += 1) {
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https://learn.sparkfun.com/tutorials/capacitors/all

myservo.write(pos); // tell servo to go to position in variable
'pos’

delay(15); // waits 15ms for the servo to reach the
position
}
for (pos = 180; pos >= @; pos -= 1) { // goes from 180 degrees to @ degrees
myservo.write(pos); // tell servo to go to position in variable
'pos
delay(15); // waits 15ms for the servo to reach the
position
}
}
Knob Circuit
In this application, the position of a servo al
motor is controlled by the position of the
: ) 5V —
potentiometer. For the Knob example, wire the
potentiometer so that its two outer pins are POT
connected to power (+5V) and ground, and its & 10K C1
middle pin is connected to AO on the board. W T oo
For this example, schematic diagram as ) -
shown in the Figure 12. Connect the servo G:fé"m
motor as shown in the montage diagram in
Figure 13. Then a program example for this | &5
application is given below. s @ T | 100ur
T SERVO MOTOR
Figure 12. Schematic Diagram
SERVO MOTOR o=
e

Figure 13. Montage Diagram
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Code Example for Knob

Controlling a servo position using a potentiometer (variable resistor).
#include <Servo.h>

Servo myservo;

int potpin = 0;

int val;

void setup() {
myservo.attach(9);

}

void loop() {
val = analogRead(potpin);

val = map(val, o, 1023, 0, 1890);
myservo.write(val);

delay(15);
}

Sorular:

1. Arduino UNO Kkartinin Analog voltaj giris ve cikis Ozellikleri kisaca agiklayarak belirtiniz.
Arduino IDE yazilminda hangi komut/kutuphane kullanihr? Deneyde otomatik lamba
uygulamasinda LED kontrol etmek igin hangi komutlari kullandiniz?

2. Analog sensor nedir? Bu deneyde kullanilan 1sik bagimli direncin (LDR) 6zellikleri nedir?

3. Deneyde kullandiginiz LDR Arduino UNO kartina nasil baglaniyor? Kisaca agiklayiniz.

4. Deneyde kullandiginiz DC motorun 6zellikleri nedir?

5. DC motor Arduino UNO kartina nasil baglaniyor? Donanimini kisaca agiklayiniz.

6

. DC motorun hizini kontrol etmek i¢in hangi komutlari kullandiniz? Uygulama programini kisaca
aciklayiniz.

7. DC motor uzerine uygulanan gerilimin dalga seklini kisaca agiklayarak giziniz.

8. Iki yonlii DC Motor uygulama donanimini ve programini kisaca agiklayiniz.

9. Deneyde kullandiginiz servo motor motorun 6zellikleri nedir?

10.Servo motor Arduino UNO kartina nasil baglaniyor? Donanimini kisaca agiklayiniz.

11.Servo motoru kontrol etmek i¢in hangi komutlari kullandiniz? Uygulama programini kisaca
aciklayiniz.

12.Servo motor lzerine uygulanan gerilimin dalga seklini kisaca agiklayarak giziniz.
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