Worksheet 4 – Controlling the Motors

Step 1 –  Why are motors different from LEDs? 
We have now successfully used the board to output to a pin, and have sent electricity through an external component.  Our next step is to replace the LED with a motor to begin our first steps in making an Genuino car.

One of the problems we face is that a motor requires a lot more electricity than a simple LED and the small pins on the Genuino itself cannot output enough electric current to drive a motor.  To overcome this, we have two options.  Create our own circuit using a breadboard and power supply, which the Genuino can turn on and off; or use a motor driver board to avoid having the create the circuit, and allow us to address the motor by turning on or off a pin as we did the LED.
For this example, we have opted to use a motor driver board connected to the Genuino to aid us rather than the H bridge provided in the starter kit and a breadboard.  This is to simplify the setup of the buggy and so speed up the learning, although for older students both methods are equally successful.
[image: http://www.keyestudio.com/media/catalog/product/cache/1/image/1000x/9df78eab33525d08d6e5fb8d27136e95/a/b/abuiabacgaag4ondsauojftg7aiw6ac46ac.jpg]
We can use a ready-made motor driver board, like the one above, which connects on top of the Genuino and has terminal blocks for two motors and terminal blocks for an external battery to power the motors.






Step 2 –  Connect your motors to the terminal blocks 
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Step 3 - Connect power to your board
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[bookmark: _GoBack]Step 4 – Mark then copy the code

Add to the comments alongside each of the commands to put in your own words what each command will make the Arduino do.
void setup()
{
     pinMode(12, OUTPUT);  //motor 1
     pinMode(13, OUTPUT); //motor 2
}

void loop()
{
     digitalWrite(12,HIGH);  
     digitalWrite(13, HIGH);      
     analogWrite(3, 200);   // PWM regulate speed
     analogWrite(11, 200);   // PWM regulate speed
     delay(2000);
     digitalWrite(12,LOW);  
     digitalWrite(13, LOW);      
     analogWrite(3, 200);   //PWM regulate speed
     analogWrite(11, 200);   //PWM regulate speed
     delay(2000);
}

Step 5 - Extension: change the code to…
Can you change the code to make the motors turn opposite directions to each other?
Can you speed up the motors?
What else can you make the motors do?
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