Worksheet 3 – Controlling the Genuino

Step 1 – controlling the built-in LED
We now have an idea about the flow of information and the commands we need to use.
The Arduino IDE has a selection of built in examples to help you learn how to program your board to do some of the basic things, one of which is to light a LED.  To find the examples, go to File, Examples:
[image: https://www.arduino.cc/en/uploads/Guide/101_LoadBlink.png]

Please find a copy of the code below, Genuino code is made up of at least two functions:  a setup function where variables are defined and initialised, and a loop function which runs repeatedly forever.
Comments in the code begin with a //
// the setup function runs once when you press reset or power the board
void setup() {
// initialize built in LED as an output.
    pinMode(LED_BUILTIN, OUTPUT);
}
// the loop function runs over and over again forever
void loop() {
    digitalWrite(LED_BUILTIN, HIGH);   // turn the LED on (HIGH is the voltage level)
    delay(1000);              // wait for a second
    digitalWrite(LED_BUILTIN, LOW);    // turn the LED off by making the voltage LOW
    delay(1000);              // wait for a second
}

The setup function is defining the pin we are going to use as an output pin.  All Genuino boards have a built-in LED on them, and this is addressed by various pins directly.  By using the constant LED_BUILTIN, the software will correctly select the right one based on which board we selected in lesson 0.
Within the loop function, we send a value to the pin using the digitalWrite procedure, this has two parameters, the pin number and a voltage level either HIGH or LOW.
Our second step in making a LED blink is to leave the LED on for 1 second, this is done using a delay which is measured in milliseconds, eg. 1,000 milliseconds = 1 second.
Once our LED has been turned on for 1 second, we need to turn it off.  This is done by sending a low voltage to the pin instead of high, and finally we pause the program again with the LED turned off for 1 second.

Step 2 – controlling an external LED
Now that we can make the little on board LED flash it’s time to try with a real LED.
In order to do this ourselves, we need to connect an LED to the board.  It is possible to do this by plugging the LED directly into the board without a resistor.  However, this is not recommended for long term use, because the current could damage either the LED or the board.  However for our first lesson we can.
[image: Related image]

As you can see in the image above, we have plugged the long leg, the positive leg, into pin 13 of the board.  The short leg goes into the ground pin.
[image: https://cdn.sparkfun.com/assets/0/c/5/d/a/518d2d78ce395f2675000000.png]
[image: https://www.arduino.cc/en/uploads/Tutorial/ExampleCircuit_bb.png]

Since we have plugged in the LED into pin 13 we need to change our code from LED_BUILTIN as the pin address to pin 13.
// the setup function runs once when you press reset or power the board
void setup() {
    // initialize built in LED 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
}
[bookmark: _GoBack]
Step 3 - Extension:
See if you can make your LED flash twice as fast.
See if you can make your LED flash once for one second, then twice for a half second, then 4 times for a quarter of a second, repeatedly.
Try to connect a second LED to your board.  You can select a pin for the long leg of the LED.  However, the short leg must also be grounded.  It is ok to simply make the short wire of the second LED touch the short leg of the first which is also plugged into the board’s ground.
Can you make both LEDs flash on and off together?
Can you make the second LED turn on when the first turns off, and then off when the first turns on.
Using a third LED can you make a simple traffic light?
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