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Create a table that would sense the presence of a cup and 

illuminate LEDs in a circular fashion. The table would also keep 

score at the opposite end of the table. A ball wash station would be 

included to eliminate the need for a wash cup.

Objectives



1. The presence of a cup on the table -> signal from IR sensor

2. The presence of a ball in the ball wash cup -> signal from IR 

sensor

Inputs



1. Illuminated LEDs around the cup

2. Illuminated LEDs at opposite end for score keeping

3. Illuminated LEDS in the ball wash

4. Water circulation from pump in ball wash

Outputs



1. Delays

- Allowed LEDs to light up in a circular fashion

2. ADC

- Used to vary the input from each IR sensor

3. Digital Output

- Sent signal to Darlington

Programming the PIC



– Physical structure and finish of the table is 

complete

– Circuit boards and power supply have been 

mounted

– LEDs and resistors are mounted in table 

and wired to circuit board

– LEDs would sense cup and illuminate cup in 

a solid pattern

Results



– Get LEDs to light in circular fashion

– Complete ball wash station

– Complete score keeping

... Still to be finished



1. Simplify goals of project

- Trying not to illuminate the LEDs in a circular fashion

2. Use production components to simplify circuitry

- Possibly could have had a printed circuit board made to 

connect Darlington chips and PICs

- Easily could have used a Resistor network to eliminate many 

solders

- CAT5 wire consists of either braided strands or solid wire. 

Braided strands are very annoying to put in a bread board.

3. Start Early

4. Don’t cut corners

- Covering wires with electrical tape would have saved a lot of 

time debugging

Lessons Learned



Alarm Clock fit for a SuperHero 
ME430 – Mechatronics 
Brace Bade 
Deepak Bhojwani 



Project Objectives 

• Build an Alarm Clock that can 
▫ Successfully wake the user 
▫ Be snoozed with a ‘laser gun’ 
 Randomize target to increase difficulty 

▫ Keep time like a normal clock 
 



Inputs 
• CdS cells: used to detect laser 
▫ A sixth CdS cell was used to 

detect ambient light 
▫ Comparing target CdS cell value 

to ambient CdS cell value allows 
for laser detection 

• Pushbuttons: used by user to 
adjust clock and alarm 
settings 

CdS cells 

Ambient
CdS cell 

Pushbuttons 



Outputs 
• LEDs: Used to signal which target (CdS cell) the user 

should hit 
• Piezobuzzer: Used to wake the user 
• LCD: Used to display information like clock and alarm 

time, alarm state 



PIC Use 
• ADC: used to convert the analog signal from the CdS cells 
• Timers: Used for the clock to keep time 
• Interrupts: 
▫ Timer interrupt used to keep time 
▫ Used to change values upon button press 

• PWM: Used to control buzzer 
• LCD Module: Used to display information on the LCD 
 



Results 
• Fully-Functional 
▫ Performs normal alarm clock 

functions 
▫ Keeps accurate time 
▫ Allows snoozing with a laser 
 Randomizes target 

▫ Generates an obnoxious buzz 
capable of waking the user 

• Upgrades 
▫ Include a debouncer to 

eliminate double button 
presses 



Advice 

• Test components before using them 
• Program and wire components in pieces 
▫ Ex: program and wire buttons only then test code 

to ensure button press works correctly 
• Pay attention to how many PIC ports are 

necessary, specifically analog and digital ports 



Laser Target Game 

Nathan Jackson 
Russell Bennett 



Overview 

Wanted to create a game involving a 
target range 
• Has a one player and two player mode 
• Each player tries to hit as many targets as they can 

during their 50 second turn 

Wanted to use a laser pointer as the gun 
• Don’t have to worry about mis-hits, lost 

ammunition, or the dangers of moving objects 
• Plus, lasers are pretty cool 



Sensors and 
Inputs 

• CdS cells decrease resistance 
proportionally with the 
amount of light they see. 

• The CdS cell is put in series 
with another resistor. Using 
the rules of a voltage divider, 
we know the signal line will 
change voltages as the CdS 
changes resistance 

• This signal line is connected 
to the PIC as an input 

• Used a pushbutton to 
determine the number of 
players and another to start 
the game. 
 

Vin (5V) 

CdS Cell 330 Ohm 

Signal Out Ground 

CdS Wiring Diagram 

CdS Cells 

LEDs 



The PIC 
We used two PICs to control the entire game 

PIC 1 
• Received the signals from the Cds Cells as 

analog inputs 
• Compared the signal to each PICs original 

analog value, saved at the beginning of the 
game, to determine if there was enough of a 
difference  to count the cell as on 

• Received the signals from the pushbuttons as 
digital inputs to determine whose turn it is 
and when to start the game 

• Outputs digital signals telling when and 
where someone scored 

• Controls the seven segment displays for the 
timer via two drivers 

PIC 2 
• Received the outputs from the first PIC as 

digital inputs 
• Also received the pushbutton digital inputs to 

determine whose turn it was and to know 
when to count the scores 

• Counted and recorded each player’s score 
• Controlled the drivers for both players score 

PIC 1 
PIC 2 



Outputs 

LEDs 
• LED receives power through a 

Darlington chip 
• Darlington chip is controlled by 

outputs from PIC 1 
• The LED lights up when its 

respective CdS cell sees a laser 
to inform user the cell is being 
hit 

Seven Segment Displays 
• Two displays show the time 
• Four displays show the players’ 

scores 
• Displays controlled by seven 

segment display drivers (bottom 
picutre), which are controlled by 
both PIC 1 and PIC 2 



Results 
Required much debugging after initial build 
• A mess of wires inside which caused shorts or poor 

connections 
• Used wrong data sheet for 7-segment display drivers, making 

the displays light up seemingly randomly  
• Coding errors which allowed the PIC to count multiple hits 

instead of a single hit if the laser remained on the same target 

In the end, the project worked as planned! 
• Able to function in both one and two player mode 
• Counted the scores correctly 
• Due to using the initial value comparison instead of a 

potentiometer to determine if the CdS cells were on, the 
game was able to easily function in different light levels 



Future Advice 
Use soldering boards to make connections as opposed to 
soldering two wires directly together 
•More organized and thus saves space 
•Easier to debug 
•Soldering board has connections built 
•Easier to solder to the board than two wires together 

Have the PIC store the initial value of each CdS cell  
•Each cell might be slightly different, so its easier to compare each cell to itself 

rather than to some set number 
•No need to use potentiometer 
•Automatically adjusts to any light level at the beginning of each game 

Plan ahead and stay organized 
•Try to plan ahead and make your pin outs as close to the outputs as possible 
•Zip tie groups of wires together or use ribbon wire to help keep wires close 
•Will help with wiring and debugging issues 
•Otherwise, you’ll have to deal with something like this picture 

 



 
Alex Gumz 

Derek Bischak 



 Our project will act as a mount for an Airsoft 
pistol, allowing it to be aimed, cocked, and 
fired by our system.  The mount will aim by 
rotating on two axes. 



 Push Button activation (draw back spring) 
 Push Button activation (pull trigger) 
 Toggle Switch (CW rotation/off/CCW rotation) 
 Toggle Switch (rotate up/off/rotate down) 



 Our PIC received the state input from the two 
3-state toggle switches.  If a switch was 
flipped high, it would toggle the 
corresponding motor bit high as well as 
toggle the CCW bit appropriately. 

 There were 3 bits controlling motion; one for 
each motor being on and one denoting CCW 
(low being CW).  The way the code was 
threaded, only one motor could be on at 
once, allowing direction to be controlled by 
the same bit.  



 Actuator on (draw back spring) 
 Servo Motor on (pull trigger) 
 Base Motor on/off/reverse (CW/off/CCW) 
 Mounted Motor on/off/reverse (up/off/down) 



 Our ordered DC motors were too high of rpm 
for the precise aiming functions required; we 
replaced them with stepper motors. 

 The stepper motors, even geared, could not 
supply the necessary torque to move the 
Airsoft pistol, so we replaced it with a laser 
pointer with which it still struggled. 



Completed Turret 

Wiring viewed from other side 



 Look in the ME Workroom and Machine Shop 
to see what parts are available before 
ordering parts 

 Make sure that a stepper motor will be able to 
supply the required torque 

 Start on building early and build in testable 
stages 



The Stair-bot 9001 
Rick Carlson     Ryan Matthys 



The Objective 

• To create a machine that can sense where a 
step in front of it is, and can then climb up a 
set of stairs. 



Mechanical operation 



Mechanical operation 

Front motor runs 
a lead screw 
which raises the 
front section 



Mechanical operation 

Wheels 
progress 



Mechanical operation 

Both vertical 
motors run 
simultaneously and 
in opposite 
directions, lifting 
the middle segment 



Mechanical operation 

Wheels 
progress again 



Mechanical operation 

Rear motor runs a 
lead screw which 
raises the back 
section 

These steel blocks come in 
handy at this phase 



Mechanical operation 

Wheels progress one 
final time for the cycle 

Rinse, and repeat. 



Scaling back 
• The mechanics developed on the robot for vertical 

motion were not predictable enough for an 
autonomous machine 

• A remote controller was thus developed to manually 
control the bot. 



Outputs 

• The PIC was used to send reliable signals to 
two H-bridge chips, enabling bi-directional 
motion on all four motors on board. 



Results 
• The most challenging aspect of the project, 

vertical motion via lead screws, operated 
sufficiently. 

• However, the team could not find a suitable 
set of motors to drive forwards and 
backwards. Multiple models failed to operate 
with the full load of the bot. 



Lessons learned 
Keep your design simple, mechanically and 

electronically. Reduce the amount of 
components that must interact. 

Generally, err on the side of over-torqued 
motors.  

Have a complete and detailed blueprint of your 
apparatus before even starting to assemble. 
You don’t want to design while in the middle 
of building. 

 



MECHATRONICS 
PROJECT : SHOOTING 

GAME 

By Derek Karl and Rick Chelminski 



Project Objectives 

 Game similar to darts with concentric point zones 
with different values 

 Create options for a 1 player or 2 player game 
 At the end of 5 rounds indicate the game is done 

and who had the highest score 



Inputs to the PIC 

 1 On/Off Toggle to toggle Power 
 8 Pushbuttons for outer ring, 8 pushbuttons for the 

middle ring, and 4 pushbuttons for center bullseye. 
 1 Pushbutton to toggle number of players and 1 to 

reset the game. 



PIC Usage 

 Counting down during intro phase 
 Timers 

 Keeping track of players and their turns 
 Interrupts for buttons 

 Keeping score 
 Global Variables 
 Pushbutton checking 

 Controlling the LEDs and  
 7-seg displays 
 



Outputs 

 PORTA had 2 output LEDs for the 1 and 2 player 
toggle lights 

 PORTC and PORTD each drive a Darlington Chip 
which in turn lights the appropriate segments on our 
7 segment displays to indicate score 



Results 

 Project was successful and we met all of our project 
goals 

 During the class demonstration everything worked 
according to our plan and our code operated 
flawlessly. 



Advice 

 Always make sure you have more PICs than you 
think you need, they are very fragile and break 
quite easily. 

 Start with a  simple project and add features as 
you accomplish your initial goals. 

 Have fun and keep an open mind 
 



Phillip Edwards  

Andy Corsten 



• Construct an electronic tie rack 

• Ties must be able to rotate left and right 

• Preset locations for similar ties should be easily accessible  

• Be able to sit inside closet without power outlets 

 

 

 

 

 

 

 

Project Objectives 



• Power Toggle 

• Rotate Right 

• Rotate Left 

• Position 1 

• Position 2 

• Position 3 

• Position 4 

Inputs 



• All six buttons were wired to the 
Port B interrupts 

• The servo was actuated using a 
PWM running at 50Hz 

• Pressing the forward/back 
buttons would slowly 
increment/decrement the PWM 
duty cycle 

• Pressing the location buttons 
would set the duty cycle to a 
certain value 

How Did We Use The PIC? 



 

 

 

 

• Servo Motor Moved 
• Tie Rack rotated left/right 

• Tie Rack jumped to position 

Outputs 



• Our Project was a success and 
accomplished all of our objectives. 

• Mechanical failure in attaching 
disc rack 

• Epoxy popped off 

• Wasn’t a primary objective 

• Servo mounting interface was poor 

 

Results 



• Issues with switches 
• Program was experiencing unintended interrupts on startup 

• Switch was “floating” due to the way we wired it up 

• The addition of a resistor to the switch circuit fixed the problem 

 

• PWM issues 
• The PWM on the PIC would not output pulse widths corresponding to our 

calculations 

• A pulse width calculated to be 1.5ms and implemented as such read as 2.5ms when 
the board was hooked up to an oscilloscope 

• Servo had to be manually calibrated to prevent overdriving 

Challenges 



• Use technology covered 
thoroughly in class 

• Solder and tape everything to 
prevent shorts 

• Test code in pieces then bring 
fully together 

• Utilize the help of your friends if 
stuck 

• Flashy doesn’t always mean 
functional 

• Don’t be too ambitious 

Lessons Learned 



By:
Nick Burger

Will Eckert



 Design a fan that was able to react to the 
conditions around it. For example, based on 
the ambient temperature, the fans would spin 
at different speeds. Hot conditions equated to 
a faster spinning fan and a lower fan speed at 
cooler temperatures



 Temperature
◦ By a Thermistor, which changes resistance based on 

temperature

 States
◦ By pressing a button, the system would cycle 

through Off/On/Auto states



 ADC Input
◦ Combined the Thermistor with another resistor to 

create a voltage divide that changed based on the 
temperature

 Interrupts
◦ Used interrupts to change the state of the system when 

button was pressed

 PWM
◦ Changed power output to fan based on the ADC input



 Fan Speed
◦ Controlled by which state the system is in and for 

Auto, the PWM output was based on the ADC input

 LED’s
◦ Three LED’s, each to signify which state the system 

is in



 Challenges
◦ Unreliable button caused problems changing states  

- solution: add a delay after interrupt

◦ The conversion factor for the PWM input to get 
optimal performance 

 End Result
◦ Fan system worked great. Fans changed speeds 

when different conditions were induced onto the 
Thermistor



MOSFETs for Fans

Resistors for LEDs

Voltage Divide

LEDsThermistor

PIC





 Make sure connections on project are safe 
and secure

 Leave ample time to complete project

 Purchase parts early to ensure correct parts 
and functions



Sabre Marie Evans

RACE TO THE FINISH

ME430- FALL 2010

DR. OLSON



Project Objectives

The project was originally designed to 
indicate which lane was the winner of a 
hot wheels car race.



Inputs and how they were sensed

 The inputs consisted of:

 push start/reset button that initiated the race

 IR emitter and IR detector that were used to as break 
beams 



Outputs and how they were made

 The output ended up being a 7 segment display 
that would show the number of the car that 
crossed the finish line first.



How did I use the PIC as a controller

 The PIC was connected to the following:
 MOSFET that was also connected to a potentiometer. This was used to vary 

the light threshold.

 A push button used as a reset when pressed

 Signal for the IR detector was feed to the PIC

 A 7447 chip was used to control the 7 segment display. Which was 
controlled by the PIC.

 Interrupts and PWM was not needed.

 Program used ADC channels to read the light threshold and the signal 
from the IR beams. 

 Each lane was then feed into its own if statement in the while loop that 
stated if the result of the IR beam was less then the light threshold 
then the 7 segment display would display that lanes. If a delay of more 
than 15 seconds accorded then the PIC would send 10 to the 7 segment 
display so that it would display c and the operator would know there 
was an error. 



Did it work

 The project did not work. Wiring for each of the IR 
emitters and detector proved to be more difficult 
than expected. 



Advice

 Begin construction early even if you are unsure of 
how to code for your project or what will be 
needed on your breadboards.

 Build in plans for it things fail

 Determine what you have to have the project do 
and what you would like it to do (i.e. a simple 
project and if time allows additional bells and 
whistles.)



Automatic Revolving Door 

Matt Dunn & Max Grove 
 



Purpose & Design Components 

Construct a revolving door which is activated 
when an IR sensor is tripped. 
 
Provide controls for adjusting the IR threshold 
and the spinning speed of the door. 
 
Activate the door only during office hours, and 
allow adjustment the current time. 



Time of Day Input 

We imagined our project as an office building 
entrance that would only be active during 
business hours.  Two potentiometers were used 
to set the time of day, one for the hours and 
another for the minutes.  Their outputs would 
be displayed onto four 7-segment arrays.  The 
challenge in doing this was to display a base 10 
number system onto a display which operated at 
a base of 16.   
 



Hours 

Minutes 

Controls for Time 



Other components 

IR sensor-when triggered activated door 
 
DC motor-runs off of PWM 
 
LED drivers-converted signal from the PIC for the 7-

segment LEDs 
 
Speed and threshold potentiometers-controlled the 

speed of the motor and the threshold of the IR 
sensor 



Other Components 

IR Sensor 

Motor 

Time Display 

Speed Control 
IR Threshold Control 



PIC Logic 

The entire system is continuous, which means all of 
the logic is within an infinite while loop.   

PWM was used to control the motor.  The readout 
of the speed potentiometer was manipulated 
before being input into PWM so that the motor 
spun slowly enough for a door. 

When the motor was triggered, a short delay was 
immediately enabled to facilitate someone having 
a couple seconds to walk through the door.  



Results 

IT WORKED! 

The door starts 
spinning when the 
sensor is triggered and 
the time says 11:00. 



Challenges 

As before mentioned, the conversion of the 
potentiometers to hours and minutes was difficult. 
 
We also ran out of output pins to run our 7 
segment displays.  We decided to try to use Port B 
pins 6 & 7 even though they are the same ones 
used for programming the PIC.  We declared them 
as outputs and detached the ICD connection and 
they output the correct signals to out 7 segment 
displays. 



Recommendations 

• Decide what you will need for the whole 
project so that you can order parts early 

• Do not wait to start on the program to run 
your project or building your project; either 
can cause serious problems 

• Try to meet with your group once a week to 
make sure everyone is contributing and knows 
what needs done 
 



Car Fan Automation 
Jasmine Browne 
Zachary Hawkins 

11/16/2010 
ME430-01 



∗ To create a controller that allows the user 
to power the fan that cools the engine in 
an automobile. 
 

Project Objective 

The user would be able to select from 3 different states 
• Low:  The fan is always running on low 
• Auto: The fan will be set to low, high, or off based  

  on the temperature of the engine coolant. 
• Off:  The fan will always be off 

 



∗ The controller sensed the position of the 
user controlled switch that determines  
what stage the fan should be set to. 

∗ When in “Auto” the controller sensed 
temperature through a thermistor 
∗ The thermistor is calibrated to endure the 

heat of a car’s engine (190-225 degrees F), 
it is less sensitive to small, low 
temperature changes 

∗ Potentiometers were read to allow a 
user to adjust the High fan and Low fan 
thresholds 

 

Environmental Inputs 



∗ First the PIC determined the fan state by using two interrupts and a 
while loop to determine which state the switch was in. 

∗ If the switch was set to “Auto” RB2 triggered the first Interrupt. 
∗ The ADC would determine what the high and low thresholds were for 

the engine temperature 
∗ The PIC would then read in the value for the temperature sensor and 

set the fan to the appropriate state 
∗ The device remained in the interrupt until the state was switched 

∗ If the switch was set to “Low” no interrupts were triggered, the 
while loop engaged the low setting of the fan 

∗ If the switch was set to “Off” the second interrupt was tripped 
∗ The PIC would then turn off all outputs and turn on the red LED. 

PIC & Programming 



∗ The PIC outputted digital outputs to turn the fan on low 
or off. 

∗ The PIC also outputted LED indicators in order to alert 
the user which state was currently on. 
 
∗ Yellow:  The fan is currently running 

 
∗ Green: The state is set to “Auto,”  

           but the fan is not needed 
 

∗ Red: The state is set to “Off” 

Outputs 



12v car battery  -- 770 
Cold Cranking Amps 

10 Gauge Wire to hold up to the 30+ 
Amps the fan can pull 

Two Stage electric fan 

Three pin connector to 
fan. One for each stage 
and a common ground. 

Low 

Ground High 

Circuit Components 

Controller with Dash 
 Interface and Relays 



∗ Our device did not work as planned – we were able to get the 
“Low” and “Off” states to work 
∗ Should have created a test circuit for debugging purposes then 

used working code to debug actual circuit 
∗ Programming Errors: 

∗ Auto Interrupt needed a while loop so that it would continue to 
operate instead of sensing the temperature just once. 

∗ Circuit Errors: 
∗ Discovered that all of our PICs were not in working order 
∗ Switch needed to be grounded 
∗ Darlington had a faulty pin for the high fan relay 

Results 



∗ Programming: 
∗ Be sure to use an Internal Clock when programming circuit board 
∗ Use a more robust way to read thermistor value to account for 

oscillations in analog readings 

∗ Circuit Board: 
∗ Use an inline fuse between board and battery  

∗ Focus more on getting a simple circuit running, from there 
gradually add complexity 

∗ Start testing as early as possible! 
∗ Test code initially with a simple circuit, then test electronics using 

a circuit board and working code, lastly test fully soldered circuit 
and code 
 
 

Advice 



Will Bro 
Elizabeth Hines 
Class:       ME 430-02 Fall 2010 
Instructor:  Dr. Olson 



Goal:  Build a Gumball Machine 
Receive a button press as an input 
Dispense only one gumball at a time 
Have a reservoir  to hold the gumballs 
Dispense a gumball every time the button is 

pressed without jamming. 



Inputs 
 The only input to our 

PIC microcontroller was 
the large button on the 
top of the machine. 

 We also had a toggle 
switch between the 
power source (a 9V 
battery) and our 
breadboards, but it was 
not an input to the PIC. 

Power 
Indicator 

Gumball Button 

Power Toggle Switch 

 



PIC Programming 
 We used interrupts to detect when the button was 

pressed. 
 Pulse width modulation (PWM) was used to send a 

signal to the servo motor to set the location of the 
slotted disk. 

 A signal was sent to the MOSFET to turn on and off 
the vibrating motor 

 A delay was used inside of the interrupt sequence so 
that if the button is pressed twice before the first 
gumball is delivered, the second button press is 
ignored. 
 

 



Outputs 
 Servo Motor:  The servo motor was 

used to adjust the angle of the 
slotted disk.  Pulse width 
modulation was used to adjust the 
servo’s location. 

 Vibrating Motor:  To prevent the 
gumballs from jamming, we used a 
vibrating motor.  The motor was 
controlled by a MOSFET. 

 LED:  The LED indicates power, but 
is wired to the breadboard power & 
ground, not to a PIC output. 

Vibrating Motor 

Servo Motor 

 



Slotted Disk Function 
 The slotted disk serves two purposes. 
 1) The slot allows one and only one gumball to be 

dispensed at a time. 
 2) The disk prevents more gumballs from falling out 

of the reservoir while the first gumball is being 
delivered. 

 



Results 
Success 

 The machine 
successfully delivered 
one gumball at a time 
every time the button 
was pressed. 

Difficulties 
 The vibrating motor that 

prevents jamming was 
noisy. 

 Our gumball reservoir 
had to be smaller than 
we had hoped because 
the vibrating motor was 
unable to vibrate the 
larger, heavier container. 
 



Advice to Future Generations 
 Simplicity:  Projects are graded on how well the 

device functions.  Choose a project that you are 
confident you can have built and fully-functioning by 
the deadline. 

 Beware of Mechanical Devices:  Our original idea 
involved dispensing golf balls one at a time and raising 
them onto a tee.  While the programming and 
circuitry wouldn’t have been much harder, building 
the mechanical device would have been very 
challenging. 

 



Ian Roberts & 
 John Hollingshead 



 Scan room to determine direction that will 
allow unobstructed travel  (i.e. largest range 
finding value found in 360° sweep) 
 

 Turn vehicle to direction of unobstructed 
travel 
 

 Travel forward while scanning until distance 
to object is <15 in 
 

 Stop and repeat scan-turn-travel cycle. 



 Inputs: 
◦ Sonar scan module (MaxSonar EZ2) 
 0 to 255 in range 
 20 Hz ranging 

 Outputs 
◦ Drive Motors  
 Left / Right control 
◦ Servo 
 Rotational scanning for the Sonar Range Unit 



 Sonar Reported multiple outputs 
◦ PWM 
◦ Analog 
◦ RS232 

 Locating base vehicle with zero turn radius 
 Working servo could only turn 180°  

 
 



 Initial connection to Range Module using RS 
232 (resolved) 
 

 Servo Control using PWM (resolved) 
 

 Drive Motor Control (unresolved) 



 Try to get certain components slightly earlier 
as component failure can be both frustrating 
and debilitating 
 

 If you focus on the complex things 
sometimes the simple ones will get you 
 

 



ME 430-Project Documentation 
By: Eric Schepman and Tyler Kimbrell 



 To crush a 12 oz. can 
with a simple push of a 
button! 



 Start Pushbutton 

◦ Initiated movement of DC motor 

 CDS Cell 

◦ Detected a laser beam 

◦ Crushing mass passed through light to break 
sensor 

Laser Beam CDS Cell 

PIC Pushbutton 



 18 V DC Motor On/Off through an H-Bridge 

◦ Motor turned on when button pressed and lifted 15 lb weight 

◦ Used PWM to regulate speed of weight raised 

◦ Weight dropped freely when CDS cell cut power to the motor 

18 V DC Motor 
15 lb Kettle bell 



 PIC controlled entire can crushing process 

◦ Controlled the PWM for the DC motor 
◦ H-Bridge controlled motor, PWM and 18 V 

power from the PIC 

◦ PIC sensed pushbutton to turn motor on 
◦ CDS cell sensed when kettle bell was at 

appropriate height and PIC shut motor off 

◦ Programmed PIC works repetitively   



 The circuit and all the programming worked 
 The resistance in the motor did not allow gravity to 

drop the weight fast enough to fully crush the can 
 Allowing the h-bridge to run the motor bi-

directionally would have allowed the motor to 
negate gravity and the resistance in the motor and 
crush the can with enough force 



 Get started early! 
 Don’t assume ratings on the 

MOSFETs are for all conditions 
 Complicated mechanical 

components can make project 
difficult 

 Make sure DC motor has enough 
torque for application 

 Test parts when they arrive H-Bridge that was needed to 
run our 18 V DC motor – A Dr. 
Fisher special invention 



Party Fountain 
Tim Wentz & Mike Marchionda 



Project Objective 

Create a water fountain that responds to musical input 

Music should be analyzed for a basic equalization 
waveform 

Waveform should be displayed using 12 water jets 

In addition to water jets, there should be 12 RGB LED 
lights for each jet, so make the colors change based on 
the waveform. 



Inputs / Outputs 

Inputs 
Music / Audio 

Outputs 
Waveform of music 

12 water jets 

PWM control 

RGB LEDs controller via PWM 



Solution 

Audio Analysis 
Original plan was for a PIC to do the analysis 

Changed to using MATLAB w/ Simulink program and 
line-in, from the computer, as audio source. 

Used UART to relay analyzed values to PIC 

PIC usage 
Created 12 software-based PWMs using interrupts. 

Listened to UART signal from laptop and translated to 
12 PWM signals for motors. 

 



Solution Continued 

Hardware 
12 MOSFETs controlling 12 pumps 

Each pump has it’s own intake and 
output jet. 

LEDs didn’t actually get used – see 
problems encountered. 

Powered using 2 computer power 
supplies.  Two had to be used because 
each pump drew about 2-3 amps. 

Plastic tub served as a basin for the 
water 



Calibration and Testing 

Pumps were tested one at a time and their input 
voltages were scaled so pumps had approximately equal 
height 

PWM was calibrated for: 
Minimal “flicker” 

Sufficient resolution of pump height based 

Pumps were run to a few songs to verify that MOSFETs 
would be able to run for an extended time without 
failing 
 



Problems Encountered 
MOSFETs 

These get really HOT 
We damaged some because we  

 didn’t know we needed heat sinks. 
 Result was that some pumps were either  
 stuck on or off. 

Pumps drew 2-3 amps @ 12 volts through 
each MOSFET 

  

Pumps 
Were not consistent in their behavior at a given voltage across multiple pumps. 

RGB LEDs 
For some strange reason, too much resistance would destroy the blue and green 
parts of the RGB LED 
Would have required 3 PWMs for each LED…36 total PWMs – we didn’t realize 
this, and so we didn’t have enough hardware 



Conclusion 

We had some trouble with the MOSFETs which lead 
to about half of the fountain not working 

Audio analysis and communication to the chip was 
excellent 

Overall, project was a success, as it functioned as it was 
supposed to, with the exception of a few MOSFETs 
and the LEDs. 



MINI-BASKET PRO 

Matt Meyer 
Jason Steuart 



Objective 

 Self-contained basketball shooting unit 
 Count baskets effectively 
 Reset button functionality 
 Counts down accurately and stops game at 

zero 
 On/Off toggle switch 



Inputs 

 Analog signal from IR emitter/sensor 
 On/off switch (toggle switch) 
 Reset button (push button) 

IR 
emitter 

IR sensor 



Outputs 

 Score display 
 Time remaining 
 Four 7-segment LEDs driven by PIC, two for 

score, two for time 



PIC 

 Used timer and timer interrupts to count 
down 

 Read analog signal from IR sensor and added 
a basket when tripped using interrupt 

 Also used to control 7-segment LEDs 



Results 

 All objectives were met 
 Counts baskets when ball goes through hoop 
 Reset button clears score and resets time 
 Timer counts down and stops game at zero 
 On/off switch controls power 



Advice 

 You only have 10 weeks, don’t try to do 
something too complicated 

 Do something that you will have fun making 
and using 

 There are going to be problems, do not wait 
until the last minute to build and program 



Das Automat Fahrrad 
 
 
 
 
 
 

by 
Dominic Gates 

Mitch Pettigrew 



Project Objectives: 
-Make gear selection easier using push buttons 
 
-Change the mechanical connection to be controlled 
by an electrically operated signal 
 
-Make the gear shifting more reliable 
 
-Create a more easily read display for the gear 
number 
 
-Create a cool bike that people envy! 



System Design: 
Inputs: 
  -Up shift button 
 -> Shifts gear to a higher ratio 
  -Down shift button 
 -> Shifts gear to a lower ratio 
  -Hold gear button 
 -> Prevents inadvertent shifts 
 
Outputs: 
  -7-segment display with decimal point 
 -> Displays gear and shows hold or manual 
  -Servo 
 -> Gear selection for gears 1 thru 7 



How Did We Use the PIC: 
-Interrupts 
 -> Used for push buttons to shift and hold gear 
 
-PWM for servo 
 -> Controls the servo position and set points 
 
-Timers and delays 
 -> Prevents a multi-tap from the push buttons 



Results: 

-Buttons were properly implemented 
 
-7-segment display properly displayed the 
current gear and also whether in 
hold/manual mode 
 
-The servo shifted gears reliably 
 
-The bike has received a lot of attention and 
is actually very functional and fun to ride! 



Lessons Learned: 
-Don’t use cheap Ethernet cable for 7-segment displays 
 
-Make sure the servo and the mounts are strong 
 
-Liquid electrical tape is very useful 
 
-Use actual bike cable and not picture frame wiring 
 
-PWMs are unreliable and should be set up using two 
timers 
 
-Use a power source that will hold a constant voltage 
while testing to provide consistent torque 



EASY BAKE OVEN 

Mark Fleming & Michael Rooney 

ME 430-01 



OBJECTIVE 

To create a pretend easy bake oven that stimulates the imagination 

and would be safe for child use. 



INPUTS 

 3 Potentiometers – To control LEDS 

 1 Switch – To control Timer on LCD 



THE PICS 

 2 PICs were used in the oven.  One controlled the majority of  the 

LEDS and the other controlled the timer. 

 The first PIC received an analog input from 3 potentiometers, 

converted it to digital, and then turned burners (LED’s) on and off 

 The second PIC controlled the LCD display and used interrupts to 

count down from 1 minute when a button was pressed, in addition it 

stopped if  the button was pressed again. 

 

 



OUTPUTS 

 LEDs in the form of  two stovetop burners. 
• Inner ring and Outer ring are controlled by ADC and as the Pot is 

turned the inner ring comes on followed by the outer. 

 LEDs inside the oven 
• Turn on when the Pot is turned 

 LCD shows an opening message  
• Begins countdown when switch is pushed and displays a message 

after it is completed. 
 



RESULTS 

The oven worked as planned and all the controls worked without any 

trouble.  It was nice to see the LCD work considering there was not 

much room for error in soldering the wires to the input controls. 



LESSONS LEARNED 

 Start the project as early as possible 

 Soldering is painful when working 
with 70 LEDs and 24 gauge wire. 

 Be practical, the oven is cool but 
very tedious 

 Aesthetics are necessary to really 
bring out what is tying to be 
accomplished 

 



Austin Ryan and Tim Murphy 



Objective 

 
 

• To create a game of Tic-Tac-Toe played 
against the computer as well as having a 
two player mode. 



Inputs 

 
 Nine normally closed momentary buttons to 

indicate the chosen square. 
 
 

 A position switch to change difficulty and 
mode. 



PIC 
 

 The p18f4520 was used to read which button 
was pressed and to turn on the correct LED. 
 

 A simple AI was programmed to act as a 
simulated player. 
 

 Since we had nine buttons and only 8 interrupt 
pins we instead had to use batch style 
programming 



Outputs 

 
 Eighteen LEDs that represent X’s and O’s 

 
 When a game was over the LEDs used in the 

game flashed twice then reset. 



Results 

 We were able to successfully implement an AI 
opponent that was capable of winning but not 
unbeatable. The player can choose between 
hard difficulty, which plays nearly perfect, and 
easy, which makes frequent mistakes. 
 

 A two player mode was also correctly 
programmed, in which each player places three 
pieces, then moves them one at a time. 



Pictures 

Wiring 

Buttons and LEDs 
red and green substitute for 

X’s and O’s 

Difficulty and mode 
switch 



Hardware Advice 

 When having a lot of inputs and outputs 
color code your wire in some way, it makes 
it easier to correctly wire and debug. 

 Make sure you know the specs of all of our 
hardware. It is easier to buy the correct 
parts as opposed to altering the ones you 
have. 

 Don’t mess up the easy stuff, like buttons. 
 



Software Advice 

 If coding is a significant part of your project: 
 Use functions as much as you can- the job of the 

main function should be to call other functions. 
This makes code easier to read, and easier to 
write. 

 Plan on debugging. You typically spend 50% to 
90%+ of your programming time on debugging. 
Review how to use the watch and impulse tools, 
they are extremely useful here. 



ME430 Fall 2010 
Carlton Kenney 

Cale Snyder 



1. Determine where the sun is located 
2. Focus the sun’s energy to heat up materials 
3. Rotate a parabolic mirror to face it 
4. Track it throughout the day 
5. Reset to sun rising position and repeat 



 2 CdS Cells – The difference in 
resistance helps determine where the 
brightest part of the sky is. 
 

 Potentiometer - Adjusts the resistance 
difference required to move the dish. 
 

 2 Limit Switches – Set the limits of 
rotation for the parabolic dish. 



1. Read values from the CdS cells 
2. See if the difference of the values is greater 

than the threshold value 
3. If the difference is greater, determine which 

way to turn the motor based on the 
individual CdS cell resistances 



 DC gearhead motor – Turns whichever way 
the PIC determines it needs to. We used an 
Hbridge to run it bidirectionally with no PWM. 
It ran at 7.5V, 0.125A. 



 Correctly tracks the sun or other light source 
 The pot allows for a variable light threshold 

allowing the tracker to be used in most lit 
environments (including inside and outside). 

 Constructed parabolic mirror allows for burning of 
newspaper in sunlight 



 Use CdS Cells with similar resistances in 
different lighting conditions 

 Use a premade parabolic dish (i.e. satellite 
dish) and convert to a mirror using mylar (see 
picture). Do not try to make a parabolic dish 
from scratch. 
 



 Add visual indicators on breadboard for 
physical movements (ex: LED’s for motor 
direction) 

 Label wiring and keep it bundled and 
organized 

 Document progress with pictures and 
diagrams. It could be useful for future 
projects and portfolios. 

 Decide what parts you need and buy them 
early in the project. 



ME 430-Mechatronics 
Whack-A-Cap 

 
By: 

Gubinder Sran 
Reed Eason 
RJ Bordner 



Project Objective 
• The overall objective of the project was to design 

and build a whack-a-mole type game.  
• The lit button would vary randomly and stay on for a 

set period of time 
• The user would have to depress the lit button before 

time expired 
• A game would range for about 30sec to 1 minute 
• Background music would play along with buzzer 

noises every time a button is depressed 



Inputs 
 
• 9 push buttons were 

used as inputs 
 
• Once a button was 

pressed a signal was 
sent to the PIC 
 

• ON/OFF switch to 
control the power input 
 



PIC Development 
• 3 PIC’s were used 

simultaneously 
• One PIC was used to 

control the LED clusters 
and the Button Inputs 

• The second PIC was 
used to control the LCD 
display and a piezo 
buzzer for button 
presses 

• The third controlled the 
background music 



PIC Development 
• Interrupts were used to control various functions 

o Main form of communication between the three PICS 
o The amount of time an LED was lit (Set to 2 seconds) 
o Updated the LCD screen 

 

• Timers 
o Used to control the length of the game 
o Each game was 30 seconds long 

 

• PWM 
o Controlled two piezo buzzers 
o One buzzer alerts user of button press 
o Second buzzer played background game music 

 



Outputs 
• If a lit LED cluster was 

pressed, that LED 
turned off and a new 
one turned on 

• Along with this a buzzer 
outputted a signal 
telling the user a button 
was depressed 

• LCD screen updated 
the score and time 
continuously 



Results 
• Worked as designed 
• Once a button was 

pressed the LED changed 
position and updated the 
score on the LCD 

• Once the timer ran out 
after 30secs the game 
reset and was ready for 
another round 

• Background music would 
play an stop as a game 
began and stopped Play Video Above by 

clicking on image 






Advice 
• Take the time out to 

plan a clean circuit to 
help with debugging in 
the future 

• Make sure that the 
mechanical part works 
without failing on every 
occasion 

• Comment every line of 
code so that in the 
future it will be easier to 
debug and solve 
problems 



The Mailmen 
 
 
 
 
 
 

Clark Moser and Adam Standard 



Our mail detection system uses laser diodes and 
CdS cells to alert a user if they have delivered mail 

to be picked up.  



Our system uses two inputs. 
 
• A CdS cell changes resistance 

based on the amount of light it 
receives. If mail disrupts the laser 
beam path, we measure a change 
in voltage (with ADC) out of the 
CdS cell.  

 
 

• To detect if outgoing mail is in the 
box, a switch on the flag is 
depressed when the flag is 
lowered.  



Using the PIC as a controller 

PIC 18F4520 

The MPLAB program to run the 
microcontroller uses a set of if- else 
statements to operate the LCD screen.  
 
 
 
An analog to digital conversion allows the 
PIC to read the states of the CdS cells. 
Based on these values, it is possible to 
determine the current system state.  



System Outputs 

The states of the CdS cells and the 
simple switch determine the 
system state.  
 
The system switches between 
three outputs that are all 
displayed on an LCD screen.  
 
“Mail’s here”  
“ Outgoing mail awaiting pickup” 
“No mail yet” 
 
 
 
 



Results 

The system did work as it was supposed to.  
 
Most difficulties encountered were construction 
problems.  
 
The software was easily programmed and took 
little debugging.  



Future Advice 

• Simpler is better.  
• Choose a project which peaks your 

interest.  
• Work ahead of schedule, completing 

milestones throughout the quarter.  
• If the parts are cheap, order extras.  
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