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For the most part in computer language one means ON and zero means OFF. This keeps things nice and simple, but what if you want to turn something halfway ON so that it is not all the way ON and not all the way OFF? You can't just use a decimal because digital technology only understands ones and zeros. For this reason some of the pins on your Arduino are labeled PWM or Pulse Width Modulation pins. This means you can send a bunch of ones and zeros real quick and the Arduino board will read these ones and zeros as an average somewhere between one and zero. The dotted line in the diagrams represent the average. See tables below.





PWM signal at 25%



                  PWM signal at 50%





PWM signal at 75%

                          PWM signal rising from 25% to 75 %

Luckily a lot of the work has been done for you so you don't have to figure out the actual patterns of ones and zeros. All you have to do is pick a number between 0 and 255 and type the command analogWrite. The number zero means the pin is set fully off, the number 255 means the pin is set fully on, and all other numbers set the pin to values between ON (100% or 255) and OFF (0% or 0). You can use PWM on any pin labeled PWM and do not need to set the pin mode before sending an analogWrite command.

How do you think a PWM signal will affect each of these components compared to a one or a zero?

LED : _Brightness instead of ON or OFF__________________________________________________

Motor : _Speed at a fraction of 100%_____________________________________________________

Piezo : __You might guess volume but it actually distort the noise by inserting silence______________

Draw a line through these two charts to show where you believe the PWM value should be.




There are many concepts outside of electrical engineering that are similar to Pulse Width Modulation. Can you list at least three and explain what is being modulated?
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