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Overview

 Actuator
* DC Motor
* Servo Motor
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Introduction



System Hardware

Input Signal | Plant Output Signal
To plant i (PhyS|caI World) From plant
Actuators Sensors
Control Controller « Measured
Effort (Dlgltal World) Plant Output
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Actuator

* Konversi sinyal listrik menjadi karakteristik fisik.

* Mengambil input dari output (dari sistem).
 Memberikan output ke lingkungan (environment).
* Menghasilkan gerak atau panas.

* Disimpan di port output (dari sistem).
 Menerima perintah untuk melakukan sesuatu.

Output Conditioning

Environment * Unit of System

Actuator
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DC Motor



Brushed DC Motor

Rotor
Coil Commutator

(‘ :
h
Stator :i'k

Brush

Brushless DC Motor

Rotor Stator
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=iv

Stator
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DC Motor (Brushed

Armature (With
Windings)
Brushes
Casing
Permanent
Commutator Magnet
South Pole North Pole

Armature

conmutator Segment Commutator Segment
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Exercise #1

DC Motor
Format Nama Desain: 12_NIM_01, contoh: 12 16520999 01



Positive l

Negative

Pin . T
Number Pin Name Description
1 Positive Power
2 Negative Ground
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Circuit Design

Name
ul
M1
Tl

Bat2

S I N A A A A S A

Quantity Component
1 Arduino Uno R3
1 DC Motor
1 NPN Transistor (BJT)
1 2 batteries, AA, 1.5V Battery
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Program Design

* Program: DC Motor

* Input: -
e Qutput: Buzzer ON/OFF, motor berputar

* Process:
1. Buzzer ON/OFF, motor berputar selama 5 detik
2. Motor diam selama 5 detik
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Code

2021

int npnPin = 7;
const int buzzPin = §;

void setup() {

pinMode (npnPin, OQUTPUT);
pinMode (buzzPin, CUTFEUT);
Serial.kegin(9c00);

void loop() {

tone (buzzPin, 32
Serial.println({"Start"};
digitalWrite (npnPin, HIGH);
delay (3000
Serial.println("Step");
digitalWrite (npnPin, LOW);
delay (3000) ;

pin Arduino yang terhubung ke

ol

atur pin sebagai OUIPUT
atur pin sebagai OUTPUT
memulai port serial

Format Nama File Kode:

12 _NIM_01.ino, contoh: 1216520999 01l.ino
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Servo Motor



Servo Motor

GEARBOX
- 60 RPM
- HiGH TORQUE
[ DC MOTOR
POTENTIOMETER - HiGH sPeED
- Low TorQuE

= VARIABLE VOLTAGE
- RELATIVE TO THE ANGLE

S CONTROL CIRCUIT
= INTEGRATED H-BRIDGE
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Positional Micro Servo

RED (+5V)
BROWN (GND)

Wire Wire

Number  Colour Description
1 Brown Ground
2 Red Power
3 Orange PWM signal
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Exercise #2

Servo Motor
Format Nama Desain: 12_NIM_02, contoh: 12 16520999 02



-
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ircuit Des
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Component
Arduino Uno R3
Positional Micro Servo

Quantity

Name

Ul
SERVO1

1

Green LED
220Q) Resistor

D1

R1
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Program Design

* Program: Motor Servo
* Input: -
e Qutput: LED ON/OFF, servo berputar

* Process:
1. LED ON/OFF, servo berputar 90 derajat
2. servo berputar -90 derajat
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Code
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$include <Servo.h>
Servo servo 0;
const int servoPin
const int ledPin =
int pos = 0;

L

2;

void setup ()

{
pinMode (ledPin, QUTPUT);
servo_0.attach(servoPin);
servo_0.write(pos);

}

void loop ()
{
digitalWrite (2, HIGH);
for {pes = 0; pos <= 90; pos
gervo O.write(pos);
delay(1l53);

delay(2000) ;

digitalWrite (2, LCOW);

for {(poes = 80; pos >= 0; pos
servo O.write (pos);
delay(153);

delay(2000);

£

i

Format Nama File Kode: 12_NIM_02.ino, contoh: 12_16520999_02.ino
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Others



+ - + -
r s ."...0(@i§
o .. Name  Quantity Component
. . U1l 1 Arduino Uno R3
* - abcdegrant] |+ - SERVO1 1 Positional Micro Servo
PIEZO1 1 Piezo
R1 1 220Q) Resistor
D1 1 LED RGB

2021 KU1202 Pengantar Rekayasa dan Desain 24




Servo Motor with RGB LED [2/4]

e Program: Servo with Buzzer

* Input: -
e Qutput: LED ON/OFF, buzzer bersuara, servo berputar

* Process:
1. LED ON/OFF (hijau), buzzer on, servo berputar 90 derajat
2. LED ON/OFF (merah), servo berputar -90 derajat
3. LED ON (kuning), servo tidak berputar (posisi awal)
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Servo Motor with RGB LED [3/4]

2021
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$include <Servo.h>

Servo servo_

const serveoBin = 7; n
const i ledR_Pin = 2Z; n
const t ledB _Pin = 3; n
const ledG Pin = 4; n
conzt int buzzPin = 8;

int pes = 0;

void setup()

{

pinMode (ledR Pin, OUTFUT); El aeb
pinMode (ledBE_Pin, OUTFUT); El aeb
pinMode {ledG Fin, OUTFUT}); a zeb
pinMode (buzzPin, OUTPUT); a zeb
servo_0.attach(servoFin); ] rvo
servo_0O.write(pos); S/ ini z=i

}

void loop()
{
tone (buzzPin, 323,
digitalWrite (4, HIGE);
for (pos = 0; pes «= 80; ¢
servo_ (.write(pos);
delay(1l3);

delay(2000);
digitalWrite (4, LOW);
digitalWrite (2, HIGE);
for (pos = 80; pos >= 0; ¢
servo_(.write(pes);
delay(13);
digitalWrite (4, HIGH);
delay(2000);
digitalWrite (2, LOW);

-
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Servo Motor with RGB LED
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3 Servo Motor with 3 LED
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SERVO1,SERVO2,SERVO3

Quantity

1

1
1
1
1
1

zeeeslfe | sevsax
1T- - & 8 %15

abcde Fghiij
Component

Arduino Uno R3

Positional Micro Servo

Red LED
Yellow LED
Green LED

220Q) Resistor
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3 Servo Motor with RGB LED
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& = Name Quantity Component
Uil 1 Arduino Uno R3
SERVO1,SERVO2,SERVO3 1 Positional Micro Servo
PIEZO1 1 Piezo
R1 1 220Q Resistor
D1 1 LED RGB
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Stepper Motor
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Penutup



Kesimpulan

* Actuator
* Perangkat untuk mengubah sinyal listrik menjadi gerak/panas.

* Motor

* DC Motor: mudah dikendalikan, putaran kontinu
» Servo Motor: banyak variasi, putaran akurat (sudut terbatas)
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Terima Kasih



