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Arduino 

What is Arduino: 
Open-source electronics platform 

based on easy-to-use hardware and software 

Why Arduino: 
Inexpensive 
Cross-platform 
Simple and clear programming environment 
Open source and extensible software / hardware 

(https://www.arduino.cc/en/Guide/Introduction) 

Node MCU 8266 

Node MCU Esp32 

http://www.arduino.cc/en/Guide/Introduction)
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MCU via IoT Basic Structure 
Node MCU 8266 

Node MCU Esp32 

Esp32 Cam 

Source: Vedat Ozan Oner - Developing IoT Projects with ESP32_ Automate your home or 
business with inexpensive Wi-Fi devices-Packt Publishing (2021) 
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Installation of S/W 

Download S/W from website  

https://www.arduino.cc/en/Main/Donate 

Computer – USB - Controller 

https://www.arduino.cc/en/Main/Donate


ARDUINO  Basic Tutorial  

Setup development environment 

1. Click on the Tool Tab 
 

2. Board Setting 
 

3. Select “Arduino/ Genuino  
Uno or ESP 32 or Node 
MCU 8266” 



ARDUINO  Basic Tutorial  

Ports in Arduino 

6 Analog input ports and 13 Digital ports are equipped 
6 ADC ports 

13 Digital ports (I/O) 
6 of PWM ports (#3,5,6,9,10,11) 

2 ports for serial communication (#0,1) 

General digital I/O ports (#2,4,7,8,12,13) 

All ports can be used as general digital I/O ports 
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Coding Rules and Syntax 

General form of coding in Arduino; 

• Defining header files or external source codes; #define 

• A function for Initiating operating options that runs once when Arduino turns on; void setup() 

• A function that runs in loop cycles before Arduino turns off; void loop() 

• User defined functions that can call from void loop() function; 
Other  

functions 
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Coding Rules and Syntax 

Pre-defined function in Arduino 
pinMode(pin, mode) 

Configures the specified pin to behave either as an input or an output. See 
the description of digital pins for details on the functionality of the pins. 

 

digitalWrite(pin, value) 
Write a HIGH or a LOW value to a digital pin. 

 

digitalRead(pin) 
Reads the value from a specified digital pin, either HIGH or LOW. 
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Coding Rules and Syntax 

Pre-defined function in Arduino 
delay(ms) 

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

 

delayMicroseconds(us) 
Pauses the program for the amount of time (in microseconds) specified as  

parameter. There are a thousand microseconds in a millisecond, and a million  
microseconds in a second. 

 

Please refer more pre-defined functions on Arduino.cc website. 
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Coding Rules and Syntax 

Loop in Arduino coding 

while (condition) {} 

while (var < 200) 
 

{ 

 
Var ++; 

 
} 

For (initialization; condition; increment) {} 

For (int i=0; I <= 255; i++) 

{ 

analogWrite(PWMpin, i);  

delay(10; 

} 
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Coding Rules and Syntax 

if (someVariable > 50) 

{ 

// do something here 

} 

If statement in Arduino coding 

if (conditional) {} switch (variable) 

switch (var) 

{ 

case 1: 

//do something when var equals 1  

break; 

case 2: 

//do something when var equals 2  

break; 

default: 

// if nothing else matches, do the default 

// default is optional 

Break; 

} 
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Coding Rules and Syntax 

User defined function 

Void func_name_1(val_1, val_n) 

{ 

int val_1; 

float val_n; 

double val_m; 

if val_1 > val_n { 

Serial.write(val_m);} 

} 

int, float, double, … func_name_n(int val_1, float val_n) 

{ 

int val_1; 

float val_n; 

double val_m; 

Int, float, double val_k; 

val_k = (int, float, double)val_1 + (int, float, double)val_n +val_m; 

Return val_k; 

} 
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Practice: a) Single LED Dimming 
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Practice: b-1) SOS Beacon 
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Practice: b-2) Traffic Light 
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Practice: b-2) Traffic Light 
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Practice: b-3) Fading Light 
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Practice: b-4). Alarm 
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Appendix 

Basic data type in C programming [https://en.wikipedia.org/wiki/C_data_types] 

Char 
1 byte for a character (8bits) 

Int 
 Integer (32 bit) 

Float 
Single-precision floating point number (real-number) 

Double 
Double-precision floating point number (real-number) 
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Appendix 

Principle of Port I/O 
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ARDUINO  
WORKSHOP Lv. 2 

Topic : Advanced Port control and 

ADC (Analog to Digital Converter) 
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Timer and ADC 

Motivation 
Nature is not digitalized but analog and change in real-time. 
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Timer and ADC 

Timer 
Calculating time for precision real-time control. 

#define 

void setup() 

void loop() 

Other  

functions Internal clock in 
microprocessor 
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Timer and ADC 

ADC 
Measuring various phenomenon from nature. 

Sensors 
(Transducer) 
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ADC 

Using the analogRead function 

analogRead(pinNumber) 

Void loop () 

{ 

Int voltageValue =  

analogRead(A0);//receives voltage value  

((0~1024)/(1204))* 5v ; 

1. Analog Pin #: A0~A5 

2. Receives Voltage Value(0~1023) 

3. Used with a variety of sensors 

} 
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ADC 

Using the analogWrite function 

analogWrite(pinNumber, PWM value) 

Void loop () 

{ 

Int pwmValue = 156; 

analogWrite(5, pwmValue); 

1. PWM Pin #: 3,5,6,9,10,11 

2. PWM Value: 0~255 

3. Average Voltage Control 

} 
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Application 

Pulse width modulation (Timer) 
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Application 

Motor control (Feedback control) 

MOTOR 
Desire Input RPM 

MOTOR 
Desire Input RPM 

Gain 

1 

   

+- 

Disturbance 
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Driving circuit for higher current 

Transistor as switch 
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Practice: a) RGB LED Control 
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Practice: b-1) Temperature Alarm 
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Practice: b-2) Detecting Vibration 
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Practice: b-3) Auto Light 
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Appendix: Timer and ADC 

Working principle of Timer 
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Appendix: Timer and ADC 

Working principle of ADC 
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Appendix:  
Basic of signal processing design 

Motivation 
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Appendix: Simple filter design 

Analog filter (low-pass filter) 

𝑐 𝑓 = = 
1 1 

2𝜋𝑐 2𝜋𝑅
𝐶 
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Appendix: Simple filter design 

Analog filter (low-pass filter) 

𝑐 𝑓 = 
1 1 

= , 𝑤𝑖𝑡ℎ 𝑔𝑎𝑖𝑛 𝑖𝑛 𝑝𝑎𝑠𝑠𝑏𝑎𝑛𝑑 𝑖𝑠 − 𝑅2 

2𝜋𝑐 2𝜋𝑅2𝐶 𝑅1 
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Analog filter (high-pass filter) 

𝑐 𝑓 = = 
1 1 

2𝜋𝑐 2𝜋𝑅
𝐶 

Appendix: Simple filter design 
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Analog filter (high-pass filter) 

𝑐 𝑓 = 
1 1 

= , 𝑤𝑖𝑡ℎ 𝑔𝑎𝑖𝑛 𝑖𝑛 𝑝𝑎𝑠𝑠𝑏𝑎𝑛𝑑 𝑖𝑠 − 𝑅2 

2𝜋𝑐 2𝜋𝑅1𝐶 𝑅1 

Appendix: Simple filter design 
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Effect of the filter (low-pass filter) 

Appendix: Simple filter design 
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Appendix: Digital filter design 

Gaussian digital filter 
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Appendix 

Resistor, Inductor and Capacitor 
𝐼 𝖺  𝑉 (Ohn’s law) 

𝑙  

𝐴 
𝑅 = 𝜌 , 𝑤ℎ𝑒𝑟𝑒 𝜌 𝑖𝑠 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 
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Appendix 

Resistor, Capacitor 

𝐶 = 𝑄 

𝑉 

𝑉 𝑡 
𝐶 

= 𝑄(𝑡) = 1 

𝐶 
 𝑡0 0׬
𝑡 
𝐼 𝑟 𝑑𝑟 + 𝑉(𝑡 ) 
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Appendix 

Transistor [http://www.electronics-tutorials.ws/transistor/tran_2.html] 

http://www.electronics-tutorials.ws/transistor/tran_2.html
http://www.electronics-tutorials.ws/transistor/tran_2.html
http://www.electronics-tutorials.ws/transistor/tran_2.html
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Appendix 

Transistor [http://www.electronics-tutorials.ws/transistor/tran_2.html] 

http://www.electronics-tutorials.ws/transistor/tran_2.html
http://www.electronics-tutorials.ws/transistor/tran_2.html
http://www.electronics-tutorials.ws/transistor/tran_2.html
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Appendix 

Current direction control (H-bridge) 
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