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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%
	20%
	30%
	40%
	50%
	60%
	70%
	80%
	90%
	100%

	PWM value:
	0
	25.5
	51.0
	76.5
	102.0
	127.5
	152.5
	178.5
	204.0
	229.5
	255.0


What is the mathematical equation you use to convert the percentage to PWM values and back again?

_(%val * 255) = PWM value___________________________________________________________

What is the code you would use to convert percentage to PWM values?

_Map(%val, 0, 100, 0 , 255)= convertedValue (variable name convertedValue may differ)___________

Why does the PWM value only go up to 255 if it represents 256 different values?

__Because zero is a value as well. _______________________________________________________

Often you will use analog sensors with your digital microprocessor. These analog sensors are even more difficult than the PWM signal. They talk to the microprocessor in 1024 little pieces! Fill in the table below.

	Percentage:
	0
	10%
	20%
	30%
	40%
	50%
	60%
	70%
	80%
	90%
	100%

	Analog value:
	0
	102.3
	204.6
	306.9
	409.2
	511.0
	613.8
	716.1
	818.4
	920.7
	1023.0


What is the equation you are using to convert the percentage to analog values and back again?

__(%val * 1023) = analog value______________________________________________________

Now fill in the table below, it should be pretty easy by now.

	Percentage:
	0%
	25%
	50%
	75%
	100%

	PWM value:
	0
	63.75
	127.5
	191.25
	255

	Analog value:
	0
	255.75
	511.5
	767.25
	1023


What is the relationship between the analog value and the PWM value? Explain with words or math.

__Analog is more or less 4 times PWM. PWM ≈ Analog * .25________________________________

___________________________________________________________________________________

What is one advantage to representing an analog sensor's value with 1024 numbers instead of just 100?

__There is more resolution with 1024 numbers instead of 100. ________________________________

___________________________________________________________________________________

