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DIGITAL

PHOTO BY BRIAN

Information expressed as a 
series of discrete values, often 
binary (0 or 1). 

HIGH or LOW

This form of information is 
easily expressed by a computer.



ANALOG

PHOTO BY JASON JONES

Information expressed as a 
continuously variable physical 
quantity such as a position or 
voltage.

This form of data is not easily 
understood or expressed by a 
computer.



DIGITAL INPUT

Often it is enough to know if a 
condition in the real world is 
true or false. 

For example, if a door is open 
or closed, if someone has 
pressed a button or not, or if 
someone is present or not in a 
room.

We can use digital input to 
convey this kind of information.



DIGITAL INPUT PINS

An Arduino has 14 digital input 
pins, labeled 0 - 13. 

On your DFRduino, these pins 
are green. 

A common way to use these 
pins is to attach a circuit with a 
switch to one of them. 

The switch can then express 
digital information to the 
Arduino by sending a high or 
low voltage to the pin. PHOTO BY JUSTIN MCLEAN



DIGITAL INPUT PINS

PHOTO BY JUSTIN MCLEAN



DIGITAL INPUT 

Digital input requires a 10k 
resistor going to ground or else 
you will get inconsistent 
triggering



SWITCHES

Switches can be normally open 
(NO) or normally closed (NC).

A normally open switch does not 
conduct electricity until 
someone presses it. 

A normally closed switch acts 
the opposite way, by conducting 
electricity until someone 
presses it.
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POLES & THROWS

The terms pole and throw are 
used to describe the number of 
contacts a switch has. 

These terms are often 
abbreviated (SPST, SPDT, etc.)

The number of poles describes 
the number of separate circuits 
a switch can control.

The number of throws describes 
the number of outputs each pole 
can connect to. PHOTO FROM WIKIPEDIA



SWITCH CIRCUIT DIAGRAM SYMBOLS

SPST SPDT DPST DPDT



DIGITAL OUTPUT

It is also often enough to set a 
condition in the real world to be 
true or false. 

For example, to turn a light or a 
motor fully on or fully off.

We can use digital output to 
convey this kind of information.
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DIGITAL OUTPUT PINS

The same digital input pins can 
also be configured as digital 
output pins. 

When configured as outputs, 
these pins are capable of 
sending a high or low voltage 
out, which in turn activates the 
electrical component(s) that are 
connected to the pin.
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ANALOG INPUT

Sometimes you need to know in 
greater specificity what is 
happening in the world.

For example, the color of the 
sky, the temperature outside, or 
precisely where someone is 
standing in a room.

We can use analog input to 
convey this kind of information.

THE REAL WORLD IS NOT
01010101010
100010101011



ANALOG INPUT PINS

When an attached circuit sends 
a voltage range between 0 and 
5V to an analog input pin, it is 
converted to a number between 
0 and 1023 by the Arduino’s 
analog-to-digital converter 
(ADC).

The analog input pins on your 
DFRduino Uno are blue, and 
are labeled A0 - A5.

PHOTO BY ROO REYNOLDS



ANALOG OUTPUT
Sometimes you need to set a 
condition in the real world to be 
somewhere between fully on and 
fully off. 

For example, to vary the intensity 
of a light or the speed a motor.

We can use analog output to 
convey this kind of information.

The Arduino approximates a 
analog signal through Pulse 
Width Modulation (PWM)



PULSE WIDTH MODULATION

Pulse-Width-Modulation (PWM) 
varies the duration of an 
electrical pulse (high and low 
voltage) to simulate analog 
output.

By doing so a microcontroller 
can be used to more finely 
control attached components 
such as LEDs, lights, motors, 
etc.

PHOTO BY MIGHTYOHM



ANALOG OUTPUT PINS

Six of the digital (green) pins on 
the DFRduino Uno, marked with 
a Tilde (~) symbol, are also 
capable of analog output.

These pins are numbers 3, 5, 6, 
9, 10, and 11.

In the case of analog output, a 
number between 0 and 255 is 
converted to a voltage through 
a technique called Pulse-Width-
Modulation.
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PWM PINS



ARDUINO IDE



SIMPLEST COMPILED ARDUINO SKETCH

VOID SETUP() {
  // PUT YOUR SETUP CODE HERE, TO RUN ONCE:

}

VOID LOOP() {
  // PUT YOUR MAIN CODE HERE, TO RUN REPEATEDLY:

}



FUNCTIONS

CODE THAT DOES A DEFINED TASK

VOID LOOP() {
  // PUT YOUR MAIN CODE HERE, TO RUN REPEATEDLY:

}



DIGITAL & ANALOG FUNCTIONS

Within the Arduino language there exists several functions that relate to 
digital and analog input and output.

Functions do a defined task

VOID LOOP()
 {        //START OF FUNCTION

          // PUT YOUR MAIN CODE HERE, TO RUN REPEATEDLY:

    }       //END OF THE FUNCTION



PINMODE() I/O

pinMode() is used to configure 
the GPIO specified pin to 
behave either as an input or an 
output.

pinMode(pin, OUTPUT); 

pinMode(pin, INPUT); 

PHOTO BY RAIN RABBIT



DIGITALREAD()

digitalRead() reads as an input 
the value from a specified pin, 
interpreting it as either HIGH or 
LOW.

digitalRead(pin); 

PHOTO BY MARK



DIGITALWRITE()

digitalWrite() writes as an 
output a HIGH or LOW voltage 
from the pin.

digitalWrite(pin, HIGH); 
digitalWrite(pin, LOW);

PHOTO BY MARK



ANALOGREAD() & ANALOGWRITE()
analogRead() reads as an input 
the voltage from the specified 
analog pin, converting it to a 
value between 0 and 1023. 
2^10, 10bit

analogRead(pin); 

analogWrite() writes as an 
output a voltage between 0 and 
5V based on a value specified 
between 0 and 255. 8-bit, 2^8

PHOTO BY JEANBAPTISTEPARIS



COMMENTS

/* 
This entire paragraph from being seen when 
arduino code is compiled. 
 */ 

// this one line is commented out 

Use comments to remind to yourself what the code is supposed to do. 
It also will help other people troubleshoot and de-bug your code.



OTHER FUNCTIONS
Variables- holding place for 
numbers or a way to assign 
values.

const LED = 13; 
not changing

int SENSOR = 2: 
could change

delay(x); 
creates a pause in the program

PHOTO BY JEANBAPTISTEPARIS



DIGITAL I/0 FUNCTION USAGE
void setup() { 
  pinMode(13, OUTPUT); } 

void loop() { 
  digitalWrite(13, HIGH); 
 delay(1000);           
  digitalWrite(13, LOW);   
  delay(1000); 
} 

example without comments



DIGITAL I/0 FUNCTION USAGE
void setup() { 
  pinMode(13, OUTPUT);  //setting I/O 
} 

void loop() { 
  digitalWrite(13, HIGH); //turning on 
  delay(1000);            // delay 1 second
  digitalWrite(13, LOW);  //turning off 
  delay(1000); 
}



ANALOG I/0 FUNCTION USAGE
int val = 0;     // variable  

void setup() { 
  pinMode(10, OUTPUT); 
} 

void loop() { 
  val = analogRead(0); 
  analogWrite(10, val / 4); 
}



COMPARISON OPERATORS

== (IS EQUAL TO?)

!= (NOT EQUAL TO)

< (LESS THAN)

> (GREATER THAN)

<= (LESS THAN OR EQUAL TO)

>= (GREATER THAN OR EQUAL TO)



BOOLEAN OPERATORS

&& (AND)    TRUE ONLY IF BOTH OPERANDS ARE TRUE  

           IF (A >= 10 && A <= 20){}

|| (OR)     TRUE IF EITHER OPERAND IS TRUE

! (NOT)     TRUE IF THE OPERAND IS FALSE



ARDUINO TUTORIALS



TEST YOUR ARDUINO

1. Plug in your arduino 
2. open the arduino software 
3. go to “tools >board > select arduino genduino 
4. go to “tools > port> select the proper com port 



THE SPECIAL CASE OF PIN 13. 

Leds require a 220ohm resistor or else they can over heat due to thermal overload. 

Pin 13 on the arduino is special. It has a tiny led attached with a resistor. It is safe to 
turn on the internal led on pin 13 without adding a resistor 



BLINK

 // the setup function runs once when you press reset or power the board 
void setup() { 
                     // initialize digital pin 13 as an output. 
pinMode(13, OUTPUT); 
} 

                       // the loop function runs over and over again forever 
void loop() { 
  digitalWrite(13, HIGH);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);              // wait for a second 
  digitalWrite(13, LOW);    // turn the LED off by making the voltage LOW 
  delay(1000);              // wait for a second 
}



FADEint led = 9;           // the PWM pin the LED is attached to 
int brightness = 0;    // how bright the LED is 
int fadeAmount = 5;    // how many points to fade the LED by 

       // the setup routine runs once when you press reset: 
void setup() { 
      // declare pin 9 to be an output: 
  pinMode(led, OUTPUT); 
} 

      // the loop routine runs over and over again forever: 
void loop() { 
      // set the brightness of pin 9: 
  analogWrite(led, brightness); 

       // change the brightness for next time through the loop: 
  brightness = brightness + fadeAmount; 

         // reverse the direction of the fading at the ends of the fade: 
  if (brightness == 0 || brightness == 255) { 
    fadeAmount = -fadeAmount ;} 
         // wait for 30 milliseconds to see the dimming effect 
  delay(30); 
}



ARDUINO TUTORIALS

Arduino tutorials are available 
on the Arduino website here:

arduino.cc/en/Tutorial/

By following these examples, 
you will be provided with an 
introduction to various important 
concepts.

PHOTO BY ARDUINO

http://arduino.cc/en/Tutorial/


BLINK & FADE TUTORIALS *

Complete the Blink Tutorial 
available here:

arduino.cc/en/Tutorial/
blink

Once you have that working, try 
completing the Fade tutorial:

arduino.cc/en/Tutorial/
fade

PHOTO BY ARDUINO

http://arduino.cc/en/Tutorial/blink
http://arduino.cc/en/Tutorial/fade


EXTRA ARDUINO



BUTTON INPUTconst int buttonPin = 2; // the number of the pushbutton 
pin
const int ledPin =  13;      // the number of the LED pin

// variables will change:
int buttonState = 0;     // variable for reading the 
pushbutton status

void setup() {
  // initialize the LED pin as an output:
  pinMode(ledPin, OUTPUT);
  // initialize the pushbutton pin as an input:
  pinMode(buttonPin, INPUT);
}

void loop() {
  // read the state of the pushbutton value:
  buttonState = digitalRead(buttonPin);

  // check if the pushbutton is pressed.
  // if it is, the buttonState is HIGH:
  if (buttonState == HIGH) {
    // turn LED on:
    digitalWrite(ledPin, HIGH);
  } else {
    // turn LED off:
    digitalWrite(ledPin, LOW);
  }
}

PHOTO BY ARDUINO



BUTTON & ANALOG INPUT 

Complete the Button Tutorial 
available here:

arduino.cc/en/Tutorial/
Button

Once you have that working, try 
completing the Analog Input 
tutorial:

arduino.cc/en/Tutorial/

PHOTO BY ARDUINO

http://arduino.cc/en/Tutorial/Button
http://arduino.cc/en/Tutorial/AnalogInput


ANALOG INPUT



REFS

HTTPS://ITP.NYU.EDU/ARCHIVE/PHYSCOMP-SPRING2014/UPLOADS/
ARDUINO_SWITCH_BB.PNG 

HTTPS://OPENSOURCEHARDWAREGROUP.COM/WP-CONTENT/UPLOADS/
2012/09/16-ANALOG-IO2_BB.JPG

HTTP://WWW.NI.COM/CMS/IMAGES/DEVZONE/TUT/A/DADC74B4230.JPG

https://itp.nyu.edu/archive/physcomp-spring2014/uploads/arduino_switch_bb.png
https://opensourcehardwaregroup.com/wp-content/uploads/2012/09/16-Analog-IO2_bb.jpg
http://www.ni.com/cms/images/devzone/tut/a/dadc74b4230.jpg

