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ME 430 Exam 2, Winter 2009-2010, All Sections 
 

Name__________________________________________ 

Section_______ 

 

Ground rules for the exam: 

 

7:00pm - 8:15pm            Group #1, Last name earlier in the alphabet 

8:30pm - 9:45pm            Group #2, Last name later in the alphabet 

 

Group #1 may not leave the room until 8:15. 

 

You may use only: 

• Any paper notes you brought to the exam, or electronic notes residing on your local (C:) 

hard drive. 

• The course website.  (This is the only approved use of the internet for this exam.) 

• Code written by you or by your lab partner(s). 

• A pencil/pen. 

• A calculator (optional). 

• The PICDEM2 board and its accessories. 

• ANGEL for code submission. 

 

Anything not specifically allowed is prohibited.  In particular, you may not use code written by 

someone outside your lab group. 

 

For all problems: 

The only code in the programs should be the code which is necessary to accomplish the 

task—points will be deducted if there is extra stuff that we need to sort through.  Before 

the end of the test, place the code in the ANGEL drop box.  If you use the Chrome web 

browser please email the code to your instructor instead. 

 

Problem Points 

1a             /15 

1b             /20 

1c             /10 

1 checkoff             /5 

2a             /15 

2b             /15 

2c             /15 

2 checkoff             /5 

Total             /100 
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Problem 1 – ADC + LCD  

 

In this problem, you will be creating a program that shows the position and velocity of 

the potentiometer knob. 

 

Download the “Problem 1 (your name).c” starter code for this problem from Angel � 

Lessons � Exam 2 � Problem 1 (your name).c.  This code is already set up to create a 

Timer 0 interrupt that occurs every 0.25 seconds.  When the interrupt occurs it toggles 

(changes) the state of the RB0 LED.  This causes the LED to flash on for 0.25 seconds 

then off for 0.25 seconds.   

 

IMPORTANT NOTE: For the LED RB0 to function you need to make sure the jumper J6 is 

connected. 

 

Within the interrupt, we want you to read the RA0 analog value, then print the 

“position” and “velocity” to the LCD.  The “position” is the current value of RA0, and the 

“velocity” is how much the RA0 reading has changed since the last timer interrupt.  The 

LCD display should look like this: 

 
Position:   #### 

Velocity:  ##### 

 

This formatting can be obtained by using the following sprintf statements: 

 
sprintf(line1,"Position:   %4d",knobPosition); 

sprintf(line2,"Velocity:  %5d",knobVelocity); 

 

If you get the code working you should be able to slowly turn the potentiometer knob 

clockwise and watch the position increase with a positive velocity.  Turning the 

potentiometer knob counter-clockwise will cause the position number to decrease, and 

you should see a negative velocity. 

 

Since you can get partial credit, we would suggest that you attack this problem in 

stages: 

 

(a) Write something to the LCD.  

(b) Write the Position to the LCD.  

(c) Write the Position and the Velocity to the LCD, as specified.  

 

Call your instructor over to check off this problem if you get it working correctly. 
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Problem 2 - Button Interrupts 

 

Start this problem from “template with interrupts.c” but rename the file “Problem 2 

(your name).c”. 

 

Create a program that turns on the piezo buzzer when we push the button RB0, using 

rising and falling edge interrupts on RB0.  You may choose any audible frequency for the 

buzzer. 

 

IMPORTANT NOTE: For the RB0 pushbutton to function you need to make sure that 

jumper J6 is disconnected. For the buzzer to function you need to make sure that 

jumper J9 is connected.  

 

Button RB0 will normally be high, and will drop to zero when we press the button.  This 

falling edge transition should turn on the buzzer.  When we release the button, RB0 will 

go high again and this rising edge transition should turn off the piezo. 

 

 
When the program begins the buzzer should be off, we can assume that RB0 is high, and 

falling edge interrupts should be enabled for RB0.  When the falling edge interrupt on 

RB0 occurs the interrupt service routine (ISR) is called.  Inside the ISR the buzzer should 

be made to play and then the RB0 interrupt should be changed to look for rising edges 

on RB0.    

 

When the RB0 pushbutton is released, the rising edge interrupt will now call the ISR.  

Within the ISR after a rising edge, the buzzer should be turned off and the interrupt 

changed to look for falling edges again.   

 

At this point we are back to the state in which we began (buzzer off and RB0 high) and 

the cycle continues. 

 

Since you can get partial credit, we would suggest that you attack this problem in 

stages: 

(a)  Make the buzzer make a noise when the program runs.  (Just any noise, no 

interrupts required.) 

(b)  Make the buzzer turn on the first time we press the button and go into the 

interrupt.  It never turns off after that. 

(c)  Make the buzzer turn on and off as specified.  

Call your instructor over to check off this problem if you get it working correctly. 


