Arduino Introduction Lab
Objectives: 
1) Learn to use digital inputs and outputs through LED’s and buttons.
2) Learn to use analog inputs and output through photoresistors
3) Write and compile automated code to react to an input action.

Problem Description:
Automation is a huge field of advancement today to yield higher safety and awareness of everyday objects.  This can exist in terms of digital or analog applications; where digital means that a value is either 0/1, mimicking the theory of digital logic seen in modern microcontrollers.  Analog sensors however have a range of values that can indicate different situations for different values.  In this lab, you will learn how to incorporate lights, switches, and buttons as digital sensors.  You will also learn how to incorporate analog sensors through the use of speakers and light sensors.  An important outcome of this lab is to familiarize yourself with the Arduino hardware and sensor uses, and see the potential of future automation of everyday applications.
Use the following link as a reference for answering evaluation questions:  http://arduino.cc/en/Reference/HomePage 

Lab Procedure:
Part 1: Blinky Test
For this part, connect your Uno R3 board to your computer with the Arduino IDE installed via the USB cable.  Then open the Arduino IDE.  You will be building a basic circuit to blink a LED on and off for 1 second.
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Next, select Tools->Board-> Arduino/Genuino Uno.  This will select the type of board which you are using.
[image: C:\Users\smgille2\Pictures\Ard1.jpg]
Then Tools->Serial Port-> COM3 (Or higher, whichever shows up). 
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The digital pins (0 through 13) are either on (or HIGH or 5V) or off (or LOW or 0V).  Digital pins can be either inputs or outputs.
The analog pins (A0 through A5) can read a voltage between 0 and 5V as a number between 0 (0V) and 1024 (5V).  They can also act as additional digital inputs and outputs.




This is the layout of the breadboard.  
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[image: C:\Users\Ryan\Google Drive\ASU\CourseWare\Workshops\FYE Retreat 2014\Media\Blinky.png][image: C:\Users\Ryan\Google Drive\ASU\CourseWare\Workshops\FYE Retreat 2014\Media\BlinkySch.png]Using the hookup wires, a 330-ohm resistor, and an LED, construct the following circuit:


Remember LED polarity.  The cathode is the side that has the flat edge on the bulb, and that indicates the negative side of the light which should be connected to Ground.  The anode is the round side which should be connected to the resistor.
[image: File:LED, 5mm, green (en).svg]

In the editor, enter the following code:
/* Hello World! */
int led = 13;

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

void loop() {
  digitalWrite(led, HIGH);   
  delay(1000);               
  digitalWrite(led, LOW);    
  delay(1000);               
}
Press the “Upload” button and observe the effect on the Arduino.  
ON YOUR OWN:  Modify the program to blink “S-O-S” in Morse Code.  Make sure there is a clear long pause between the end of the message and the start of the next one.  Copy/paste your S-O-S code to a separate document to be submitted to your instructor, and demo your code to an instructor or Peer Asssistant, and get their signature on your signoff page.


Part 2:  Digital Inputs with Buttons
In this part, you will build a circuit that turns on a light when a button is pressed, to only act when an input has been activated.[image: C:\Users\Ryan\Google Drive\ASU\CourseWare\Workshops\FYE Retreat 2014\Media\Button.png][image: C:\Users\Ryan\Google Drive\ASU\CourseWare\Workshops\FYE Retreat 2014\Media\ButtonSch.png]  Build the following circuit:
In the sketch editor, enter the following code:
int buttonPin = 2;   
int ledPin =  13;     

int buttonState = 0;        

void setup() {

  pinMode(ledPin, OUTPUT);      
  pinMode(buttonPin, INPUT);     
}

void loop(){

  buttonState = digitalRead(buttonPin);
  if (buttonState == HIGH) {         
    digitalWrite(ledPin, HIGH);  
  } 
  else {
    digitalWrite(ledPin, LOW); 
  }
}
Upload the code to your Redboard and observe the effect of pressing and holding the button.
Using your existing 1 button, 1 LED circuit, run the following program:
int buttonPin = 2;   
int ledPin =  13;     

int buttonState = 0;
int pressCount = 0;

void setup() {

  pinMode(ledPin, OUTPUT);      
  pinMode(buttonPin, INPUT);    
  Serial.begin(9600);
}

void loop(){

  buttonState = digitalRead(buttonPin);
  if (buttonState == HIGH) {         
    digitalWrite(ledPin, HIGH);  
	pressCount = pressCount + 1;
  } 
  else {
    digitalWrite(ledPin, LOW); 
  }
  Serial.print("Press Count: ");
  Serial.println(pressCount);
}
Upload the program to the Arduino board, then click the Serial Monitor Button:
[image: ]
Press the button on your breadboard and observe the effect.
ON YOUR OWN:  Write a program that implements the following functionality:
· On every 5 presses of button 1, the LED Toggles.
· The number of presses is output to the Serial Monitor.
Copy/paste your counting code to a separate document to be submitted to your instructor, and demo your code to an instructor or Peer Assistant, and get their signature on your signoff page.

Part 3: Analog Inputs with Light Sensors
In this part of the lab, you will learn how to incorporate an analog sensor and use a range of values to trigger a reaction.  Using the photoresistor and a 10K Ohm resistor, build the following schematic: [image: C:\Users\rmeuth\Google Drive\ASU\CourseWare\FSE100 - Intro Engineering\Alternate Version\Labs\Media\Photoresistor_bb.jpg]     [image: C:\Users\rmeuth\Google Drive\ASU\CourseWare\FSE100 - Intro Engineering\Alternate Version\Labs\Media\Photoresistor_schem.jpg]
Upload the following code to test your photoresistor circuit:
void setup()
{
  Serial.begin(9600);
}
void loop()
{
  int val = analogRead(0);
  Serial.print("Sensor Value: ");
  Serial.println(val);
  delay(100);
}
Open the Serial Monitor.  Wave your hand over the photoresistor.  Do not disconnect USB before closing the Serial Monitor.  Add an LED circuit to your breadboard.  
ON YOUR OWN:  Write code to turn on the LED when the Photoresistor reads a low level of light.
Copy/paste your night-light code to a separate document to be submitted to your instructor, and demo your code to an instructor or Peer Assistant, and get their signature on your signoff page.
Arduino Lab
Student name(s): ______________________________________________________________________
Team Number: ______________________

As a team, you must complete all 3 tasks. You MUST swap programmers for each task- if one person is found to be the only one coding or directing the coding, your entire team will be penalized. 
For lab credit, you must submit this form with all 3 signatures, as well as a pdf document that includes commented and labeled code for all 3 tasks. 

Task 1: SOS blinking lights
Main programmer: _______________________________
Signature verifications of task completion by Instructor/PA : ___________________________________

Task 2: Toggle on 5 pushes
Main programmer: ________________________________
Signature verifications of task completion by Instructor/PA : ___________________________________

Task 3: Photoresistor dim LED 
Main programmer: ________________________________
Signature verifications of task completion by Instructor/PA : ___________________________________
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