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Spring 2010 Senior Design Projects 

 
Seebeck Measurement Device  
Brian Crabtree (EE), Adam Cywar (EE), Nick Williams (EE) 
The purpose of this project is to build a measurement setup to determine the Seebeck coefficient of semiconductor 
materials. The Seebeck effect occurs when a semiconductor is subjected to a temperature gradient that causes an open 
circuit voltage to form across the temperature difference.  The Seebeck coefficient of a material is defined as the amount 
of induced voltage in response to a temperature gradient across that material. Using inductive and resistive heating, the 
measurement setup creates a specified temperature gradient for a range of specified average temperatures.  Voltage 
and temperature are continuously measured at two points on a semiconductor material while the inductive and resistive 
heating is regulated by relay control circuits. LabView is used to control system parameters as well as for real-time data 
graphing and monitoring. A more thorough understanding of thermoelectric effects in semiconductors will aid in the 
development of devices such as thin film transistors, high performance MOSFETs, and phase change memory. There is 
also considerable motivation from a renewable energy standpoint because thermoelectric materials can be used to 
convert temperature gradients to electricity and vice versa. The Seebeck coefficient needs to be measured since it 
cannot be calculated a priori due to the many variables that contribute to the end product of semiconductor materials. 
Sponsor: ECE       Advisor: H. Silva (ECE) 
Light Weight Low Cost Composite Electronics Chassis 
Riyazahmed Desai (EE), Paul Gottier (EE), Pui Chun Chan (ME), Dan Warriner (ME) 
The goal of the project is to redesign two separate aerospace electronics chassis to reduce the cost and the weight.  
These lightweight and low-cost chassis are metal enclosures being used to encapsulate electronics and interconnects 
that control various functions in an aerospace setting.  These are necessary to provide protection to the core 
functionalities that the electronics provide to the aircraft.  The redesign of the chassis would provide a direct benefit in 
cost reduction and indirect cost benefit in fuel savings with a lighter design.  This was done using a composite core 
made up of a top and bottom layer of solid aluminum and a middle layer of an aluminum honeycomb structure that 
provides excellent structure with a small amount of material.  Using this composite structure as the core makeup of the 
chassis provides immediate weight reduction and these lightweight panels were attached together with aerospace-grade 
adhesives.  Additionally, mountings were attached for the electronics, covers, and foundation.  Weight reduction was 
achieved with the use of lightweight composite panels and price was reduced by cutting the manufacturing costs with a 
simple adhering solution. 
Sponsor: Hamilton Sundstrand      Advisors: R. Bansal (ECE), S. Kotha (ME) 
TEAMS-Mobile: Blackberry 
C.J. Manville (ECE/CSE), Rockwell Schrock (CMPE), Stephen Swirsky (ECE) 
TEAMS-Mobile is an extension of the Qualtech Systems, Inc. (QSI) diagnostic software suite. It leverages the power of 
existing systems that use logical reasoning and artificial intelligence to analyze and troubleshoot systems. TEAMS-
Mobile: BlackBerry is an application that runs the automated diagnostic software on a BlackBerry device. The 
application aids in the real-time troubleshooting of complex systems in remote locations where Internet connectivity may 
be lacking. TEAMS-Mobile, which supports a wide range of BlackBerry devices, also logs the user's troubleshooting 
steps for reporting purposes. 
Sponsor: Qualtech     Advisor: J. Chandy (ECE) 
Health Monitoring of Structures with Cable Members under Tension 
Eric Snapper (EE), Jeffrey Urban (CMPE), Christopher Von Kohorn (ME) 
The monitoring of cable tension in radio towers is important to ensure a tower's structural integrity. Improper tension can 
result in damage to the tower or possible collapse. Current methods for measuring tension of these cables are 
mechanical in nature. These methods are either very inaccurate, or require a team of technicians working multiple days 
with expensive, heavy equipment. Vibrational methods to determine tension have been successfully applied to other 
cable structures, such as bridge supports. These methods do not directly translate to cable stayed towers, because they 
cannot account for the significant sag and distributed, heavy non-conducting elements found on these cables. Our 
sponsor Dr. Jonathan Russell, a professor at the Coast Guard Academy, has defined a unique structural analysis 
algorithm to predict resonant frequencies for given tensions from the geometry and physical properties of the cable 
structure. Our team has investigated the characteristics of these structures and automated the process of vibrational 
measurement and analysis. We have developed both PC based and (self-contained) embedded prototypes to determine 
resonant frequencies for comparison to predicted frequencies as a method to determine cable tension. 
Sponsor: Dr. Jonathan Russell      Advisors: S.-Y. Park (ECE), K. Murphy (ME) 



Staple Force Test Fixture 
James Li (EE), Peter Liaskas (EE), Isaac Anderson (ME), Matthew Bonito (ME) 
This multi-disciplinary project consists of the design and execution of a prototype to determine the stapling force in a 
commercially available surgical stapler provided by Covidien. The forces that are allowable and those that should be 
considered to be out of specification for proper staple formation are to be determined with the goal of advising the 
surgeon using the device as to whether or not to complete the staple once the instrument is in firing position. Our task 
was to create a device that will provide the surgeon with this information. 
A system of carefully placed force sensitive resistors installed on the single use loading unit (SULU) stapling head was 
used in conjunction with appropriate circuitry and a computer interface to allow for the acquisition of relevant force 
measurements and subsequent analysis. Although our task was simply to create a prototype of the SULU with a safety 
mechanism, the incorporation of our ideas into the final design should be a matter of streamlining the solution offered by 
our team. The use of such safety-check mechanisms will make minimally invasive surgery safer and more successful. 
Sponsor: Covidien     Advisors: H. Silva (ECE), N. Olgac (ME) 
Surface Contour Profiler 
Corey Benoit (EE), Joseph Larosa (EE), Kevin Perkins (EE), Andrew Tan (EE/MGMT) 
Our senior design project is a surface contour measuring device which is used for quality control on the manufacturing of 
surface acoustic wave (SAW) devices. The scope of the project is to determine the effectiveness of the profile etched 
into the back of the wafers. We used an x-y platform with a stationary z-axis linear voltage differential transducer (LVDT) 
which captures the depth of the surface at each point. We used servo motors and encoders to position and record the 
position of the wafer below the LVDT. The data collected is brought into a Microsoft Access database, which is then 
characterized by a histogram and used to determine the effectiveness of the profile through data analysis. 
Sponsor: Phonon     Advisor: M. Tehranipoor (ECE) 
Solar Powered Cooler 
Brandon McCall (EE), Juby Thomas-Thengumthyil (EE), Sean Tierney (EE) 
The purpose of our project is to create a solar and battery powered cooler for keeping food and beverages cool.  We 
used thermo-electric modules (TEM) to chill the inside of the cooler.  A temperature sensor is used to monitor the inside 
temperature.  A microcontroller is used to control the temperature by doing proportional integral (PI) calculations based 
upon voltage and current feedback and measurements from the temperature sensor.  The microcontroller adjusts its 
pulse width modulation (PWM) output based on the temperature desired and operating conditions, and the PWM is then 
used to control a boost converter and this converter powers the TEM's.  By adjusting the duty factor of the PWM signal, 
the voltage on the TEMs can be controlled to adjust the amount of cooling they do. 
Sponsor: ECE       Advisor: S.-Y. Park (ECE) 
Automatic Test Equipment 
Sagar Patel (EE), Michael Runde (CMPE), Ton Thomas (EE), Nicholas Tuzzio (CMPE) 
Today’s commercial testers are large and expensive and are not normally available to design-for-test (DFT) and debug 
engineers to perform diagnosis on failing chips or returned parts, We designed a small personal functional tester with 
the flexibility of adding structural test in the future that performs functional testing that the average DFT Engineer can 
use at his desk at his own time. Our design uses a LabVIEW program to generate test cases which are sent to a 
microcontroller via RS-232. The microcontroller processes the data and sends it to an FPGA. The FPGA then applies 
the data to a design under test (DUT) and sends the results back to the microcontroller to be sent back to the PC for 
processing. LabVIEW then determines whether the results from the test were correct. 
Sponsor: ECE       Advisor: M. Tehranipoor (ECE) 
Bio-Imaging: LED Optical Imaging Probe 
Eric Grindrod (EE), James Macdonald (EE), Anthony Silva (EE) 
Bio-imaging methods are currently used for multiple applications in medical research and treatment. The overall idea 
behind bio-imaging is to use a "non-intrusive" method to visualize what is inside the human body, and also interact with 
cells without physically touching them. Our application is for soft-tissue research, which is currently done by the use of 
laser diodes. Laser diodes, although effective, are expensive and fragile, requiring cooling systems to keep them 
operating. Our project is to test the usability of LED's in soft tissue bio-imaging applications. It will test a variety of 
standard LED's of different wavelengths to determine their effectiveness in the soft tissue applications. Only recently 
have LEDs become powerful enough to penetrate soft tissue. LED's are cheaper and more durable than laser diodes, 
and therefore are an attractive option for this type of work. 
Sponsor: ECE       Advisor: Q. Zhu (ECE) 
Electric Car  
Babatunde Ayeni (EE), Jason Moore (EE), Hetul Patel (EE), Andrew Sawyer (EE) 
With dwindling resources in the transportation industry, this project’s purpose is to create an electric drive circuit that 
would be implemented in an electric vehicle. The circuit needs to be created from cost effective and common electronic 
components so that it would be more economically viable when scaled up. These components include PICs, driver 
chips, MOSFETs and other common parts. Furthermore, the driver circuit’s objective is to drive a converter alternator as 
a functioning motor instead of a traditional AC or DC motors. The alternators serve as a time proven technology that has 
a high efficiency and a low rate of breaking. 
Sponsor: ECE      Advisor: M. Fox (ECE) 



MPP Tracking Device for Optimal Solar Panel Use 
Daniel Emmons (EE), Dipayan Ghosh (EE), Alex Underhill (EE) 
The group’s task was to create a more cost-effective circuit designed to track the Maximum Power Point (MPP) of a 
solar panel, and create a varying load as to always draw from this point utilizing a microcontroller-based design.  The 
design is implemented on a portable solar device, where the main goals were to reduce the size and weight of this 
device, as well as develop a less expensive alternative to the commercial MPP Tracker provided.  The group succeeded 
in creating a charging system that can be utilized in conjunction with a solar panel to charge a sealed-lead acid battery, 
which can then be used to power an inverter for AC power or a DC air compressor for use with power tools.  
Sponsor: ECE      Advisor: M. Fox (ECE) 
Food Safety 
Ashwin Billawa (EE/ME), Edward Proulx (ME) 
Standard industry food safety regulations require that all foods served hot or cold be maintained at specific 
temperatures.  This regulation means that the internal temperature of the served food must be taken and recorded at 
proscribed intervals, so that a written record may be generated. This record is checked by health inspectors for 
compliance. Failure to comply with this regulation can result successively in warnings, fines and finally the complete 
shutdown of a business’s operation. 
The purpose of our Senior Design Project is to design and fabricate a system to make compliance with the above stated 
food regulations easier. The system will do this by taking the human interaction out of the process of food temperature 
measurement and log creation.  This will be accomplished through the use of an embedded system that will control a 
temperature probe and generate a time temperature record from the probes data. 
The final design will incorporate a vertically mounted temperature probe driven by an electric motor. The electric motor 
will be controlled by a PIC microcontroller. A graphical user interface will enable the user to select the time interval at 
which temperature measurements will be taken. The data taken by the probe will be stored in the memory of the PIC for 
later download. Additionally the temperature probe itself will be sealed in a chamber through which cleaning water will 
be pumped in and out after every use. 
Sponsor: SoE     Advisors: J. Chandy (ECE), J. Bennett (ME) 

 
You’re Invited 
 
The Electrical and Computer Engineering Department would like to invite you to the Spring 2010 
Senior Design day to be held at the University of Connecticut on Friday, April 30 from 1:00 to 4:00 PM. 
 
You will have the opportunity to tour the Senior Design Lab and view demonstrations of projects 
completed by the Senior Design students. 

 
Directions 

Directions:  Interstate 84 to Exit 68.  Route 195 south.  Descend hill into University of Connecticut and 
follow the signs to South Garage. [Take the first right after Mirror Lake (Mansfield road). Take the 
second left (Gilbert Road). At the end of Gilbert Road turn right onto Hillside Road. Parking is available 
in South Garage, on your left.] From South Garage, walk south onto Hillside Road and then take a 
right onto Fairfield Way. Continue on Fairfield Way to the end and take a left at the rotary onto the 
Mansfield Busway.  Wilbur Cross is the large building with the dome on your left.  Please contact Prof. 
John Chandy at (860) 486-5047 if you have questions.  
 

About ECE Senior Design 
Computer and Electrical Engineering Design I and II is a two semester design sequence 
(ECE 4901/CSE 4951 and ECE 4902/CSE 4952) taken by all senior Computer Engineering and 
Electrical Engineering students at the University of Connecticut.     
 
The course objective is to provide an opportunity for students to apply their engineering knowledge to 
solve open-ended design problems using a multidisciplinary team approach. 
 
Students work in teams of three or more students.  Each team is multidisciplinary in nature.   This is 
normally accomplished by including students from different programs (EE, CMPE, and ME).  In some 
cases, all participants on a particular team may be from the same program.  In such a case, team 
members are chosen such that the members have different concentrations, expertise, or strengths. 
 

Thanks to Our Sponsors 
Covidien, Hamilton Sundstrand, Phonon, Qualtech Systems, Dr. Jonathan Russell 


