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We know by now that PWM is represented in Arduino language as a value somewhere in between 0 and 255. We also know that the PWM signal is just the Arduino turning the PWM pin ON, or HIGH, then LOW, or OFF, a bunch of times really, really fast. The thing is the computer can turn the signal HIGH and LOW a lot faster than a human can follow. So what does the PWM signal look like to us and how can we measure it? Good question. Upload the PWMExpansion Code to your Arduino, attach PWM pin # 9 to ground on your breadboard and measure the voltage between the two wires. Switch values and reload the code as necessary to fill in the table below.

	Percentage:
	
	0%
	10%
	25%
	33%
	50%
	66%
	75%
	80%
	90%
	100%

	PWM value:
	
	0
	25.5
	63.75
	85
	127.5
	170
	191.25
	204
	229.5
	255

	Analog Value
	
	0
	102.3
	255.75
	341
	511.5
	682
	767.25
	818.4
	920.7
	1023

	Voltage (mV)
	
	0
	0
	0.2
	0.3
	0.5
	0.7
	0.8
	0.8
	0.9
	1.1


One of the easiest ways to find a correlation between numbers is to look at a lower set of values and compare them to a larger set of values with a common denominator. Look at all the values for 10% and then look at all the values for 100%. If there is a pattern it should be easier to see it with these two set of values simply because they are different by a factor of 10, or one decimal place.

Using the table above create an equation that you can use to change PWM or Percentage into an analog value. Don't forget that zero is a value in PWM and analog.

_% to analog: (%val * 10.23)  = analog__PWM to analog: (PWMval/255*1023) =analog value

Using the table above create an equation that you can use to change a PWM or Percentage value into a voltage value. Take into account any difference in units that may make the math weird.

_PWM to voltage:PWMval/255*1.1=voltage__________% into voltage: %val * 1.1 _= voltage (mV)

Now, you should be able to mash these two equation together into one equation that you can use to convert from analog to voltage. Think this is tough? Lucky we're not using a temperature sensor and making you also convert Fahrenheit and Celsius and resistance values! Write your equation below.

_analogValue/1023*1.1=VoltageValue____________________________________________________

Using your equations fill in the line graph below for the analog and voltage variables above. Make sure to label your graph wherever you think necessary.

