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Objective:
To generate a waveform with constant off time and

decreasing on time using RTI, and to generate a waveform with a constant frequency and decreasing duty cycle using OCx.
Theory:
We connected PA7 to a led.  This will display the output by setting PA7 to an output pin.  We set the rate of the RTI so we can decide how often we want a RTI interrupt.  We then first enabled RTI interrupts and disable OC1 interrupts so that the OC1 interrupt won't affect the RTI interrupt.  We made a function that would ask the user to input a number between 0 and 9 and check to make sure that number is valid.  We use that input for the time we want the led on first.  We turn on the led for the user time (converted the user time to a counter by multiplying by 31-using a 32ms rate).  The RTI decrements this number every time there is an interrupt and then than turns off the pin for one second (same method using 31 for the counter).  After the pin has been off for one second we decrement the number that the user inputted and use that for the on time for the led- repeat until the user input is zero- where then we disable the RTI and enable the OC1.  The initial value for on time for the led is going to be the period. The period we choose was 20,000 and than the initial off time is 0.  When the OC1 is started it will increment a counter.  This counter is used to see if it has been one second.  If it hasn’t been one second it will carry on to reschedule the next interrupt.  After it has been on one second it will check to see if it was dimming on or dimming off and reset the on time accordingly.  If it was dimming off the new on time will be zero and the new off time will be 20000 and the dim flag is set.  Outside of the OC1 there is a function that continuously updates the on time and off time.  To do this it fist checks to see if the led was dimming or getting brighter by the dim flag.  If it is dimming then the on time is decreased and the on time is decreased, Vice versa for the getting brighter. 

Conclusion:
 Our project worked with the only problem being the quickness of the dim.  When we incremented the time to dim we got flickering.  I found out that the reason for my flickering was that I was interrupting twice as many times, so to compensate for this increased interrupts I increased the check for one second to be 199 this way it would be 1 second not ½ as before- and I decreased the X value by 1/2 .  I tried to reschedule the interrupt after off time and only after off time, but the OCI became really large and the tweaking of these numbers seemed more logical and efficient.  Also we used 199 instead of 200, because this way we would not have 2 completely offs before it dimmed on or have two completely ons before it started to dim.
