
Digital I/O

Analog I/O

Quick Recap



Closer look at the board

Digital In:

High / Low

Digital Out:

High / Low

Analog In:

0 – 1023

Analog Out:

0 – 255



Recap

ADC’s

PWM

Potentiometer

LED dimming

Piezo Speaker

Servo Motor



Coding in Arduino

• Brief introduction:
– on the project, references, types of electronics 

used, Arduino pins used etc.

• Include external library:
– #include <filename.h>

• Declaring Variables:
– Introducing all different numeric, character 

types used in the program

• Structure:
– Setup Function:

• Start of Sketch, One time Run

• Initialization of variables, assigning pins etc. 

– Loop Function:
• Keeps looping the program written in this 

function

• Main coding area

• Custom Functions:
– Write our own functions



Introduction and Commenting

/* 

Basic Intro to project (function / usefulness)

Type of electronics used in project

Considerations / Assumptions / Cautions /    

Limitations

Creation date / Author 

References

*/

// Single line description of the current line in the code 



External library files

#include <filename.h>  //Simplifies My Code

To load external libraries (set of functions) 

All Arduino libraries are in the following folder : 

\arduino-0017\arduino-0017\hardware\libraries

Add new Header files: copy files in the same folder

#define = #include

#include <SoftwareServo.h> 

SoftwareServo myservo;  // create servo object to control a servo 

int potpin = 0;  // analog pin used to connect the potentiometer

int val;    // variable to read the value from the analog pin 

void setup() 

{ 

myservo.attach(2); // attaches the servo on pin 2 to the servo object 

} 

void loop() 

{ 

val = analogRead(potpin); // reads the value of the potentiometer (value between 0 and 1023) 

val = map(val, 0, 1023, 0, 179);     // scale it to use it with the servo (value between 0 and 180) 

myservo.write(val);                  // sets the servo position according to the scaled value 

delay(15); // waits for the servo to get there 

SoftwareServo::refresh();

}

int servoPin = 2;     // Control pin for servo motor

int minPulse = 500;   // Minimum servo position

int maxPulse = 2500;  // Maximum servo position

int pulse = 0;        // Amount to pulse the servo

int lastPulse = 0;    // the time in milliseconds of the last pulse

int refreshTime = 20; // the time needed in between pulses

int analogValue = 0;  // the value returned from the analog sensor

int analogPin = 0;    // the analog pin that the sensor's on

void setup() {

pinMode(servoPin, OUTPUT);  // Set servo pin as an output pin

pulse = minPulse;           // Set the motor position value to the minimum

Serial.begin(9600);

}

void loop() {

analogValue = analogRead(analogPin);      // read the analog input pulse = (analogValue / 10) * 19 + 500;    

// convert the analog value

// to a range between minPulse

// and maxPulse. 

// pulse the servo again if rhe refresh time (20 ms) have passed:

if (millis() - lastPulse >= refreshTime) {

digitalWrite(servoPin, HIGH);   // Turn the motor on

delayMicroseconds(pulse);       // Length of the pulse sets the motor position

digitalWrite(servoPin, LOW);    // Turn the motor off

lastPulse = millis();           // save the time of the last pulse

}

}



Declaring Variables

• Storage packets of values

• Types:

– Constants
• HIGH / LOW

• INPUT / OUPUT

• TRUE / FALSE

– Data Types

– Conversion



Data Types

int variable; int variable = value;
• boolean - boolean x = true; x = !x; (TRUE / FALSE)

• char - to assign Decimal ASCI character.

• byte - 8-bit number.

• Int - integers (-32768 to 32767) (-2^15 to 2^15-1)

• unsigned int - integers (0 to 65535)

• long - extended sized values (-2147483648 to 2147483647)

• unsigned long   -0 to 2^32 -1 

• float /double - takes decimal values (-π to π with 38 decimal digits)

• String - arrays of char

• array - collection of variables accessed with index number

• void - used for function declaration





Structure

• Setup() & Loop()

• Control Structures:

– If / if… else

– For 

– Switch case

– While / do … while

– Break

– Continue

– return



Functions

• System functions (http://arduino.cc/en/Reference/HomePage)

– Digital I/O

– Analog I/O

– Advanced I/O

– Time

– Math

– Trigonometry

– Random Numbers

– Communication

• Custom functions (http://www.arduino.cc/en/Reference/FunctionDeclaration)



Serial Communication

Bits, Bytes, Data Rates and Protocols

ASCI interpretation

Using terminal to view serial Data

Serial Out from Arduino

Serial In to Processing, PD, Max/MSP, Flash



Serial?

Communication done one after the other.



01100010011010010111010001110011001011000010

00000110001001111001011101000110010101110011

• The world isn’t run by weapons anymore, or 

energy, or money. It’s run by little 1’s and 0’s…

• BIT = 1 / 0

• BYTE = 8 BITs (10010010)

• KB = 1024 B

• MB = 1024 KB

• GB = 1024 MB



Serial Communication: Arduino

• RX – Receiving Data

• TX – Transmitting Data



Time to Talk with Arduino board!

• Program to let Arduino say “Hello World!”

• Bit per second (baud rate)

• Note that this communication baud rate is 

independent of the upload process, which is 

fixed at 19200 bps.



Analog I/O: LED



Analog I/O: LED

int sensorPin = 0;    // select the input pin for the potentiometer

int ledPin = 9;      // select the PWM pin for the LED

int sensorValue = 0;  // variable to store the value coming from the sensor

Int outputData = 0; // Assigning integer value to the variable outputData

void setup() {

Serial.begin(9600);

// declare the ledPin as an OUTPUT:

pinMode(ledPin, OUTPUT);  

}

void loop() {

// read the value from the sensor:

sensorValue = analogRead(sensorPin);    

// map it to the range of the analog out:

outputData = map(sensorValue, 0, 1023, 0, 255);

// turn the ledPin on according to potentiometer’s modulation

analogWrite(ledPin, outputData);  

Serial.println(“sensorValue = “);

Serial.print(sensorValue);

Serial.println(“outputData = “);

Serial.print(outputData);

}



Serial Available

int incomingByte = 0; // for incoming serial data

void setup() {

Serial.begin(9600); // opens serial port, sets data rate to 9600 bps

}

void loop() {

// send data only when you receive data:

if (Serial.available() > 0) {

// read the incoming byte:

incomingByte = Serial.read();

// say what you got:

Serial.print("I received: ");

Serial.println(incomingByte);

}

else {

Serial.println(“Nothing”);

}

}



Serial Read

int incomingByte = 0; // for incoming serial data

void setup() {

Serial.begin(9600); // opens serial port, sets data rate to 9600 bps

}

void loop() {

// send data only when you receive data:

if (Serial.available() > 0) {

// read the incoming byte:

incomingByte = Serial.read();

// say what you got:

Serial.print("I received: ");

Serial.println(incomingByte);

}

}



Serial Read

Code:
http://arduino.cc/en/Tutorial/SwitchCase2



Serial Flush

• Flushes the buffer of incoming serial data. 

• That is, any call to Serial.read() or 

Serial.available() will return only data received 

after all the most recent call to Serial.flush().



Serial Write

• Writes binary data to the serial port. This data 

is sent as a byte or series of bytes; to send the 

characters representing the digits of a number 

use the print() function instead.


