EE 4349 Fall 2013
Engineering Design Project
Sec 002 Tues-Thurs 9:30 AM.-12:20 P.M. NHQ3

David A. Wetz, Ph.D.

Catalog Course Description:

EE4349 Engineering Design Project (0-3)

A practicum resulting in the design, constructiand evaluation of a device or system, building lecteical or electronic

knowledge and skills acquired in earlier coursekyvand incorporating appropriate engineering steaslal he application of
project management techniques in order to meegdegiecifications through the effective allocatiminteam resources,
scheduling, and budgetary planning. The demonstraii the finished product/prototype through bothl presentation and a
written project report. Mode of Instruction: Pracim.

Pre-Requisite:
EE4340, Concepts and Exercises in Engineering iBeact
Grade of C or better in EE 4340. Grade of C ordpétt all prior 3000 and 4000 level EE coursework.

Instructor: GTA:
David Wetz, Ph.D. Michael Nguyen nmanhcuong@gmail.com
Office: NH537 and ELB 214,219,226 Peter Novak peter.novak@mavs.uta.edu

e-mail: wetz@uta.edu
Phone: 817-272-1058

Office Hours:  T-T 8:00 A.M —9:20 A.M. | have an open door pylso please feel free to stop by my office ordaly
time. If | am able, | am happy to help.

(To ensure proper prioritization and prompt attemtj MUST include "EE4349_F12_ Pnn where Pnn is Yioject ID"
as the first text in SUBJECT section of all e-mail)

Course Website: http://www-ee.uta.edu/hpi/EE_4349/
Note that this is currently a common website —doshared by all EE4349 sections. However, stgdamuld consult the
syllabus for their respective section as some diffees in policies may occur.

Section Information: EE4349-000

Times and Location:
Tuesday and Thursday
9:30 AM. —12:20 P.M.
NH 130

Required Textbook: None

Project Assignment:
Students will continue with and complete projeasigned during EE4340. If students were not assigirojects during
EE4340 in the previous semester they will bid fod e assigned to projects and teams immediatilythe first class period.

Name of

Proiect: Sponsor: Brief Description: Team Members

Proj ID:
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P101

"Digital Chess
Board”

Dr. Wetz

This project requires the group to desing a
digital chess board. The board will utilize a
microrocessor and incorperate electronic

circuitry on both the pieces and the board that

-Upon lifting a piece, show all options for the
piece

-Keep record of games in progress
-Includes a single player mode with the

microprocessor lighting up where to move the

‘computer’ piece

The group will consider many different sens
option and must justify why they chose the
ones they use

DI

Manoj Niraula
Carlos Gonzalez
Colton Sessler

P102

"26650 Battery
Cycler
Dr. Wetz"

Dr. Wetz

This project requires the group to design a
controllable load and source impedance to
charge and discharge small 26650 Li-lon

batteries at currents as high as 50A. The prime

power supply will be provided. The
micoprocessor based system will need to be

programmable using dials and buttons on the

case of the system. The user will specify cut
voltage and current rate. The microprocesso

will have to be able to log the cell current and

voltage at relatively fast rates and be able to
output the data to a file for the user.

Dff
r

Ayomide Longe
Mathew Martin
Eric Rainbolt

P105

"Low-Cost Field
Strength Meter”

Dr.
Bredow

"The design team will be expected to produc
working prototype of a device to measure fie
strength of electromagnetic waves. The dev

is intended for applications to identify/quantify

and possibly locate sources of electromagne
radiation in the frequency range of 800 MHz
2.5 GHz. This frequency range contains
radiation associated with cellular phone
systems, microwave ovens, and various ISM
products such as cordless phones, Wi-Fi ang
Bluetooth. Since the signals produced by thg
various devices have very different signaling
formats it is necessary to provide flexibility in
detection bandwidth, sweep time, and sampl
rate. The device must also be sensitive to
power levels to -100 dBm.

The use of a superheterodyne receiver is
anticipated and the use of evaluation and

ea
d
ce

tic
to

|
Bse

development boards is recommended so that a

fast prototype can be developed. A real-tim¢
development system (National Instruments H
system) is also available in the lab for testing
concepts and building the prototype. The ke
performance features of the field strength me
are noted here:

Key Features:

* Battery-operated portability

» 800 MHz to 2 GHz measurement range

» Detection bandwidth 30 kHz up to 10 MHz

Xl

y
ster

James Barnett
Michael Vang
Kablan Ndouba

Revised - 7/11/12




» Phase-locked loop for precise frequency
tuning

 Capability to detect signals of common
signaling formats (used in applications
described)

» Display and keyboard interface to adjust
settings

* Sensitivity to -100 dBm for 30 kHz
bandwidth setting

» Storable setups and displays

» Power Source: AA Type Ni-MH
Rechargeable Battery x 6

Additional features are desirable and can be

considered, to give the device the highest

performance for the cost:

» Power measurement capability

» Basic spectrum analyzer capabilities

* Up to 160 channels may be scanned and
displayed

 Audio output of the detected signal with
built-in speaker

Design Constraints:

The system/device(s) must be designed and constrbgtthe team. Commercial products may not behased and reverse
engineered, but reference to texts and outsidecssis highly encouraged. This design constrajairest reverse engineering
also applies to sub-assemblies within the projeon't plagiarize, it isn’'t worth it.

Similarly, the design must be built using discratenponents. That is, kits may not be purchasedraedrated into the design
unless specifically approved in writing by the cgruinstructor and project sponsor. The purchaseddfidual IC chips to
perform desired functions is within the scope @& finoject. As needed, subassemblies such as micegsor development
boards may be purchased and integrated into thegbras approved by the project sponsor and céusseictor.

Grading:

Each project has a sponsor, considered to be ttkmer” or client. Thus, the project is expedtegroduce a real-world
deliverable of interest and value to the projectinsor — and is not simply an academic exercisee prbject grade will be
determined from performance on several key idexttiflements of the courseYou are working as a group but will be
graded individually so don’t expect your group to arry you. It is expected that each student will carry hier own
weight and that you will work together as a teafihis course is intended to model the real world #rat is how it will be
when you leave UTA.It is recognized that each individual project cavén different progressions depending on both the
project and team members. This more professioeal;world framework, along with the desire to eneme thoroughness
and completeness in your work, guided the developwiethe grading rubric for EE4349, which is désed below.

 Grading Approach and Considerations

Team performance is no doubt important. Howevegreghs a range of possibilities regarding whatvittlial members
contribute. Ideally, all members would contribetgually to each project and each team member’'sgnanlild be the same
as the team grade. Since this is not alwaysdke,dt is necessary for the grading process dmitrto incorporate elements
that reasonably reflect individual contributiongdietermine meaningful individual grades.

* Determination of a Team Grade

A team grade will be determined by performanceesivesal key aspects of the course. Final gradingnetl be the simple sum
of graded components with different weights, asit be demonstrated that this approach can prdthadeesults that do not
properly reflect actual performance.

Rather, a criterion-based approach is utilizeditheéntered around the course deliverables. Téresgrouped into categories
and the performance within each category is evatbaEach category is outlined as follows:
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Hardware/Software Performance: This includes hall the specifications of the project were achievétlalso includes
physical appearance and packaging. Does “it” wpek, were the system performance specs genaredty or not? If not,
what level of functionality and performance wasiagbd?

Presentation Performance: The primary elemerhisfdomponent is the video presentation of thegatojith emphasis on
demonstrating the results obtained. In additfane-to-face presentations to the course instraciad project sponsor are
considered. The rubric employed in EE4340 for ttveaand evaluation of oral presentation will seas the basis for
evaluating EE4349 presentations, with continuedhersis on both content and format.

Documentation Package Performance: Completenassjaatlity of: 1) the information to be submitted tthe CD/DVD
deliverable, which is described on the course wiepand 2) laboratory notebooks.

Work Practices Performance: This category incluigess and performance distributed over the esraester. This includes:
1) planning - and submission of a revised projéant garly in the semester, 2) attendance at labicses 3) timely submission
of thoughtful and meaningful weekly reports, 4)lingness to seek, accept, and pursue construat@mmendations from
instructors, and 5) consistent recording of desigeference information, procedures, test set-apd, data in Engineer’s
notebooks, etc.

The rubric for evaluating Team Performance andrdeteng a Final Team Letter Grade is based on tleasegories and is
summarized in the table below. This is not thalfindividual grade.

Note that performance in each of these categasiesticompletely independent. Thus, it is reldgivenlikely, for example,
for a team to exhibit acceptable performance irptlesentation category and unacceptable performarateother categories.

Rubric Used as the Guideline for Determination of khal Team Grade
Hardware/ Documentation

Software Package Presentation| Work Practices
Performance| Performance | Performance, Performance Letter Grade
1 1 1 1 A
1 1 1 0 B
1 1 0 1 B
1 1 0 0 C
1 0 1 1 Borderline D-C

(can possibly drive to C or better
with timely revision of
Documentation Package)
1 0 1 0 Borderline D-C
(can possibly drive to C or better
with timely revision of
Documentation Package)
1 0 0 1 Borderline D-C
(can possibly drive to C or better
with timely revision of
Documentation Package)
1 0 0 0 Borderline D-C
(can possibly drive to C with timely
revision of Documentation Packagg)
0 1 1 1 Borderline D-C
(C more likely, but depends on
further analysis of
hardware/software)
0 1 1 0 Borderline D-C
(D - more likely and final; too late
to rectify poor work practices)
0 1 0 1 Borderline D-C
(depends on further analysis of
hardware/software, unusual
circumstances)
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0 1 0 0 D

(this combination is less likely to
occur in practice)

0 0 1 1 D

(this combination is less likely to
occur in practice)

0 0 1 0 F

(this combination is less likely to
occur in practice)

0 0 0 1 F

0 0 0 0 F

Note: “1”" — Minimally Acceptable (“Good or Bett’) Quality or Performance

“0” — Unacceptable (“Poor or Worse”) Quality or Remance

 Determination of Individual Grades

The Team Grade is the starting point for deternomatf Individual GradesIndividual Performance will be determined by a
combination of peer reviews (i.e., evaluation byiyteam members, similar to evaluations utilizedEE4340), a student’s
Engineer’s notebook, lab session attendance ankl mvethods, and collective observation made byussdrs during weekly
lab interactions. Each team member is expectdadve individual, defined responsibilities and thelkss a significant role in
the judgments of contributions/performance offdvggeers and instructors.

A final evaluation of Individual Performance wileldetermined (0 — “poor or worse”, 1 — “adequateeets expectations”, 2
— “superior or better”). It is difficulty to cofyi the exact criteria for each of these categoiorat Instructors will attempt to
clarify expectations when working with individualaims and team members. Students are encouragisduss expectations
regularly within the team and with instructors.

The following table will be used as a guideline d@termining a given student’s final grade.

Rubric Used as the Guideline for Determination of hdividual Grades

Team Grade Individual Performance Individual's FiGaade

A 0 ForD

A 1 AorB

A 2 A

B 0 ForD

B 1 BorC

B 2 A

C 0 ForD

C 1 C

C 2 B

D 0 F

D 1 Unlikely Case*,
but C or D possible

D 2 Unlikely Case*

F 0 F

F 1 Unlikely Case*,
but C or D possible

F 2 Unlikely Case*

* |f at least one team member meets or exceedsceagmns, it is highly unlikely that the Team Gragédl be

less than “C”. In the rare cases when this mayQaxperience indicates that there are typicatiyswal
factors involved. It is not feasible to provideudoric that covers all such cases. Individual gsadél be
determined in such situations on a case-by-case ibaa manner consistent with principles undegdyihe
above rubrics.

* Intermediate Grades
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Intermediate letter grades will be determined elyiplp the integration of available information usittge grading rubrics
described (see also Elements Contributing to Gradinbelow) and communicated to each student. Midlyreflect
“status/progress at a given point in time”. Thmafigrade, however, will be independently determhimed depend most heavily
on the final results as determined by performandée categories listed in the above rubrics attigkof the semester Thus,
poor performance — and poor grades - at intermegi@intsprovide warningshat students are on a path that needs immediate
attention and correction. These may, as well, stpp part a final grade reflecting a poor finasult.

If a successful final result is delivered, finahding can take precedent over poor intermediatéegréat the discretion of the
instructor) thereby providing an opportunity torearvery good final grade. However, studentstngly discouraged from
thinking that this approach is a viable substitftie good performance in the first half of the caursLikewise, good
intermediate grades are no guarantee of a gooddiimde. It is considered, however, that it wil imore likely for a team to
meet final objectives if intermediate objectives aret and steady progress is made (and this wikkthected by intermediate
grades). Again, these principles reflect what leagpn the real world you are preparing to enter.

 Elements Contributing to Grading

Class Attendance and Sign-In/Sign-Out: Attendasamnsidered mandatory unless the instructor idied ahead of time
and a good reason is given. Scheduled class simetionly an opportunity for the team to work tibge, but is also critical
for instructor interaction, evaluation of progremsd problem solving. One unexcused absence avdldeepted with no impact,
butno more will be tolerated A form will be available during the regularlyreduled lab times for students to sign-in and
sign-out. This will document attendance/work durihgse time periods.

Engineer’s Lab Notebook: In keeping with standacdlstry practice, each student must keep a foEngineer’'s Notebook
during the execution of this project. The volumesirbe bound so that pages cannot be removedvotd performed on the
project should be documented in the Notebook. FRIJIJNOTEBOOKS will contribute significantly to deteining
individual team member performance. All entries triaes dated. This will support determination ofeimbediate and final
grades.

Weekly Reporting: Each team must designate a metol#e responsible for submitting a brief writi@aekly TEAM status
report. An Excel file will be available on the e¢ea website to facilitate this process. One filkk eover all reports for the
entire semester, with new information added topttesious version of the file each week. These ntspare due on Monday
of a given week and should be submitted by emahéacourse instructor and GTA.

In addition, teams should provide this informattorthe project sponsor. Teams are encouraged éb weekly with projects
sponsors, bring a hard copy of their olDIVIDUAL , type writtenweekly report generated using the Word templatt) wi
them to this meeting, have the sponsor sign thd bapy, and submit this hard copy of the instruetbthe next regularly
scheduled course meeting. It is understood thiaalhproject sponsors will want to meet on a wgdddsis and the instructor
will determine the intent of individual sponsofdonethelesssome(but notnong periodic meeting with your project sponsor
is expected during the course of the semester arttlwreports should accurately reflect the essehsach meetings.

In addition, at least once every other week, te&irctor will request an impromptu oral report dgrthe class session. Teams
should be prepared to deliver such reports atiamg. t During these reports, the overall projediustahould be addressed, key
problems identified (if any), and proposed methofd®solution described. In addition, each teammimgr should be prepared
to identify their area of responsibility and proggemnade since the last report (not simply what “yeere working on”, but
progress madelf none, state it as so.). These reports atieipated to last approximately 15 minutes. thisrefore necessary
to be clear and concise.

The Project Plan: The project plan is a writtermiudoent that must include a description of the worlbe accomplished,
including specifications, a hierarchical task asayand resource allocation (task assignment®dsdé, and budget. This
should consist of a careful review, update, andsiew of the latest plan submitted in EE4340, adicwy to specifications
provided in that course. Accordingly, each teanegponsible to break the project down into indiattasks, assign members
to each task, plan a project schedule that takesaccount all tasks and ensures completion byassegned date. A GANTT
chart relating tasks (including assigned individushd schedule should be included in the Projeah.PIThis should be
submitted by email to the course instructor and GibAater than the end of week 2.

Each team must select a team leader who will coatdithe team’s activities. The team leader wltdsponsible for liaison
between the team and the sponsor as well as thisecmstructor.

Design Reviews:
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Design Review 1Each team will make a formal Design Review Powarppresentation to the entire class. This igated
for about week 4-5. Teams must work to providempulete design by this time in order to allow faffiient time for parts
acquisition, construction, testing, etc. The ®uiill be to describe the design of the systemsdrmild include elements such
as functional block diagrams, options consideredrfpplementing major blocks, decisions made, deossithat still need to
be made, key analyses that are required to acktievénalization of major blocks, sketches or caomap drawings of final
packaging concepts as well as identification ofangyoblem areas and plans for their solution.

Design Review 2:This will occur somewhere around Week 7-8. Tioimize the impact on the time of other teams, this
presentation will only be made to the instructad &TA and will take place at the team's lab wortigtaarea or other agreed
upon location. This should include presentatibrmaterials on the workstation computer (or ongh&f team member's
computer), as well as a "show-and-tell" of breadflded subsystems (or the overall system). The atenpased presentation
should cover the status of the design - includiaththardware and software (which by this time stidad finalized or close
to being finalized). It should also describe ardstrate the status of project documentation (seal FPackage). This
presentation should reflect progress toward a fin@sentation.

Design Review 3This review can occur at any time between DeBigmiew 2 and Week 13. It will also be made oolyhe
course instructor and GTA. It will take place la team's lab workstation area. The content anasfacthe same as Design
Review 2. However, it is expected that the teathrvaiw have hardware and software close to thd fiaakaged form (i.e.,
printed circuit boards made and tested, etc.) ahebat preliminary test results that documentgranance. In essence, this
ideally should be a "dry run" of the final demoasiwn.

Individual Interim Reports: At mid-semester (taigg week 7), each team member is required to suémindividual report.
The format of this report will be discussed in mdegail in class, but each person’s report mustdis all aspects of the project
—including those that are not your primary resjiulity. You are encouraged to get help from tkarh members who did the
work, but it is essential thgour explanatiorof the work isyour ownand_not copied from the team member who performed
the work. Be sure to reference your team membanynwork they perform and you use. The reports lshoalude an abstract,
introduction, background, experimental setup/reswalbnclusions, and reference sections. As suehshould consider this
as an opportunity to make significant progress tdwhe preparation of final deliverables and awend-of-semester stresses
due to procrastination.

Interim Peer Evaluations: Around mid-semesterfdftrmal Design Review presentations), team membdl submit peer
evaluations of their members using a form providdd. addition, the entire class will evaluate fotnizesign Review
presentations using a form provided. Peer revieillscontribute substantially to the determinatiofhindividual grades.
However, the intermediate peer evaluations progideopportunity to identify and correct potentiablplems and thereby
improve overall team performance.

Project Poster: Teams are required to preparewnmdisa poster that summarizes their overall ptojemok under Downloads
on the course website to obtain a copy of a Povierpemplate for making the poster. At the minimuan,electronic format
of the completed Powerpoint file is required. (Brig of posters may also be required — consultr ymurse instructor).
Posters may be presented to the EE faculty anddgEEay board. It is important to do a professigoa on this element.
You may wish to use the poster and/or part ofatrstent as part of your final presentation.

Pre-Final Project Report: A preliminary final peof report must be delivered to your sponsor, these instructor, and GTA
at least three days prior to your final “live” peasation/demonstration. See details regardindrih@l Project Report and Live
Presentation/Demonstration below.

Live Project Presentation/Demo: Some form of alfiliae” presentation/demonstration is requiredetBils of this element
can vary across EE4349 sections, may be “operetpublic” or “more limited” (e.g., only instructoesd project sponsors)
and may depend on project status at the end sittmester. Consult your instructor for detailsn&al guidelines are provided
here.

You are required to arrange and deliver a facextesf live presentation and demonstration of yoojegt if your sponsor

requests it. You are encouraged to arrange thidaégardless of your sponsor’s request. Theseoimstructor and GTA

should be informed and involved in the schedulifiths. This should be carried out no later tham last day of classes for
the semester. If you are unable to scheduletieisentation/demonstration with your sponsor, pdateliver it to at least the
course instructor. You are encouraged to utiizer poster to facilitate this presentation.
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Video Presentatiorconsult your section instructor regarding this rg@men): Instructors will keep abreast of your progress
and the status of your project during the semegteDesign Reviews and informal checks during dablsession. We will
thus have a good sense of the status of your pgragethe semester end nears. Your final presentatid demonstration must
be documented in the form of a video presentatibinis should: 1) briefly describe the overall patjand its goals (giving at
least a little background so that someone not familith the project can appreciate its relevanee)d 2) focus on
demonstrating the results obtained. This should theughtful, well-structured presentation thats20 minutes in length.

Typically, the video should include Powerpoint tygligle content as well as video of lab demonstnatioAll team members
should participate in the production and presemtati There are good and poor ways to presentigfaimation. Previous
videos will be available for review during the sestee to help plan your approach. It is suggested pineliminary video
preparation efforts begin early in the semestaasstw work out technical issues and procedures.h&Ve found that there is
at least one student on a team who has acceswitesléo acquire and edit videos. If not, videoipment will be made
available. All teams must plan to do this vidédote that your instructor will let you know as themester end approaches if
you are "not ready" to do a final video. In casdere sufficient progress toward achieving progectives has not been
made, you may be informed to delay doing the fuiddo until sufficient progress is made. In suabes, it is likely that team
members will receive a grade of "incomplete"” oslétan a “C” for the course.

Final Project Report: The final report should bbrsiited by the last scheduled class day in harg éopn and also emailed
to the instructor and GTA. For the electronic sugsian of the report, it is highly recommended thatmain report file and
all appendices be integrated into a single PDF f{lEor the Final CD/DVD submission — see belosoudrce files are required;
i.e., .docx, .xlsx, etc.).

The Final Report should be sufficiently detailedattow the project sponsor to implement and/orioapé your work. The
final report and appendices should contain phatasegessary to support understanding and docurimmtdtthe project and
performance verification results.

You should begin working on your Final Report imnagely (clearly — there are some sections that élldefined at the
beginning of the semester!) and continue to deviélipoughout the semester. The instructor méytasnspect the status of
your team'’s final report at any time.

The final report should contain the following seos:

» Cover Page (Project ID, Project Title, Team Memp8monsor, Semester)

» Abstract

» Introduction - Description of the system/devicé(gf “big picture” overview, enabling someone umflar with the
project to achieve a basic understanding of ititsklevance).

» Brief Background — Describe similar systems/deveed relate to the current project.

» Design specifications to which the project wasnded to be built,

» Design options considered and rationale for choie€e, including decision matrices wherever apple&ab

» Design Description/Theory of Operation - Describelétail how the final design achieves the dedwedtionality
and performance. Include relevant calculationgont to relevant appendices), etc.

» Test Set-ups and Procedures/Results — Descrih iettail methods used to demonstrate that thgepronet(or
how well final result metllesign specifications.

» Conclusion — Assess the final status and make re@mdations, as appropriate, for follow-on work.

Appendices should also be included. Dependindiemature of your project and choices made regamrat is included in
the main Final Report document, they should corttaérfollowing elements when applicable:

» Schematic diagrams (complete except for subassesnisiich as a microprocessor board, integrategdanuo
design).

» Software code listing for all code developed a$ pathe project. This should be fully documen&tdnultiple
hierarchical levels, including: 1) a descriptiortleé purpose of each major section of code (andrsgipams),
including

» A Parts Layout Diagram for each circuit board, Ielinked to the schematic diagram (but this maydifferent for
different project sponsors and their requirements).

» A Detailed Parts List (Bill of Materials), includjnpackage description (e.g., SOIC-8), Mfg. Part, lescription,
Vendor Part No., and cost.
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» A copy of the Project Plan, including any modifioas made as the semester progressed

» A Detailed Description of each person’s unique dbation to the team

e Summary of the learning accomplished as a resydedbrming this project

* Adetailed reference list of all sources reviewethie design of the project and cited in other doentation.
* Any additional support material deemed to be raiev@the project.

Appendices can be included within the primary firegdort file. However, it is generally more praetito have separate source
files for appendices. Each should be named with tweught out, descriptive names. Include yowject ID (e.g. Pxx) as
part of every file name.

Submission of Engineering Lab Notebooks: Concunnéti the submission of the final report, all Emgéring Lab Notebooks
must also be submitted. These will be retainechfdeast two weeks following end of the semesfudents may request a
return of their notebook.

Final Hardware/Software Package: Teams must agraity) their project sponsors to submit to therimalthardware/software
package. lItis the responsibility of each teamaimmunicate to the course instructor by no laten tveek 12 what the sponsor
requires in this regard. Project components shoat simply be left in the student lockers atehd of the semester.

Final Deliverables CD/DVD: In addition to the itertisted above, a Final Deliverables CD/DVD mussbbmitted.  This
package should be a "stand-alone" source, providirggything necessary for another EE - or yourgmogponsor - to
understand your project and, if necessary or dsiary it forward.

The CD/DVD should contain a well organized setatterials. At the root level, a Pxx_ReadMe.doe sihould be included
that describes everything else on the CD. Folslessild be included for:

e Final Report — including Appendices (see abovég final report folder should consist of a FinapB# file .doc or
.docx as well as any other source files for sepaappendices).

e PCBs - This should include: 1) a Pxx_ReadMe_PCBfitlothat explains what software (including versio
numbers) was used to develop schematics and I&8©Bs what one must know in order to fabricate PQBs,
Schematic file(s), 3) so-called "board" file(s)tthantain the layout, and 4) all library files réead.

» Software - This should include source code listingtaining explanations sufficient for someone ésenderstand
the structure and logic of the code. This incluegslanations (not just "comments”!) of each magartine,
assembly/compiling instructions, etc. Any suppgibes required should also be included. Each msgdtware
component should have its materials included imssp subfolders (e.g. Pxx_HostPC_SW,
Pxx_Microcontroller_SW, etc.)

« Data Sheets: PDF datasheets for ICs and any ‘@peomponents should be included. If you ardanbt
regarding what constitutes a "special componentlude the data sheet!

» Literature References: Include PDFs of any papeusconsulted that provide useful background regargour
system. Also, include copies of papers listechnReference section of your report.

e Poster - This folder should contain an electrowigycof a poster describing the project

* Video - This folder should contain one or more adies (.avi, .mpg) representing a Final Projecdentation and
Demonstration. Efforts should be made to combieinto a single file. No more than three fileidl ive reviewed.
Refer to the course website for additional inforiomat

Revision to Submitted Materials: You should assuha grading will be based on materials submitt&u should take

advantage of any opportunities for preliminary eswé of components of your final report by the ceurstructor or project
sponsor. At the discretion of the course instycan opportunity may be provided to revise materbased on instructor
recommendations prior to determination of finaldgs. This depends in part on timely submissiomaterials.

Beyond the determination of final grading, you ddoaiso expect that you may need to called upacianfy and/or revise
one or more parts of your final report after it bagn reviewed by the Project Sponsor and/or laistru End-of-the-semester
time pressures often limit the opportunity for anpdete and thorough review of details. In the nealid, it is common for a
sponsor to need “more detail” or “clarification” afsubmitted report. Thus, while it is may notuethce your grade, from a
professional perspective you should recognize digaiion to respond to reasonable sponsor followaguests. We believe
that any such interactions will also contributaipositive way to your development.
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Learning Objectives and ABET Outcomes:

EE4349 — Engineering Design Project - Learning Obives

Number Course Learning Objective

1 Learn how to take a project definition, as assigmgd sponsor, and effectively transform it intma
system design

5 Learn how to apply the theoretical solutions ofpheblem into a physical system that achieves the
desired results

3 Learn how to effectively present the theoretical applied aspects of the project to others in
PowerPoint presentation form

4 Learn how to write a technical report that desitie theoretical and applied aspects of a system
design

5 Learn how to apply electrical engineering theorgt dasign into a project that is non-electrical
engineering in nature

6 Learn how to document research and laboratork woan ongoing research notebook

7 Learn how to effectively present the theoretical applied aspects of the project to others in poste
presentation form

8 Learn how to work collaboratively in a group witthers to solve a technical problem

9 Learn how to design and create a professionalquticircuit board

10 Learn how to prototype electrical circuits aestthem in the laboratory

11 Learn how to utilize and combine numerous diffeedattrical engineering disciplines to meet the
project goals

The EE undergraduate program is accredited by § kndwn as ABET. ABET has establish a series dt@mes for
undergraduate engineering projects (designated’atrough “k” items). Consideration of these autes and how EE4349
contributes to achievement and assessment of thenovided here:

a. an ability to apply knowledge of mathematicg&rsce, and engineering; (VERY WELL COVERED)

b. an ability to design and construct experimegdsyell as to analyze and interpret data; (VERY WEIOVERED)

c. an ability to design a system, component, ocgse to meet desired needs within realistic canssrauch as

economic, environmental, social, political, ethj¢edalth and safety, manufacturability, and sustaility; (VERY

WELL COVERED)

an ability to function on multidisciplinary team{COVERED OCCASIONALLY)

an ability to identify, formulate, and solve axagring problems; (VERY WELL COVERED)

an understanding of professional and ethicgdaesibility; (VERY WELL COVERED)

an ability to communicate effectively; (VERY WEICOVERED)

the broad education necessary to understarichffaet of engineering solutions in a global andetat context;

(COVERED)

a recognition of the need for, and an abilityet@gage in lifelong learning; (VERY WELL COVERED)

j- aknowledge of contemporary issues; (BRIEFLY (BERED in SOME CASES)

k. an ability to use the techniques, skills, andlara engineering tools necessary for engineeriagtige. (VERY
WELL COVERED)

se~oa

* Grade of “Incomplete”

Due to the fact that EE4349 is likely to be takemwhat is anticipated to be a student’s “final ssteg, it is generally not
desirable nor practical for students to receiveaalg of incomplete. Both teams (as a whole) adivitiual team members
must consider the status of their project durirgdburse of the semester and evaluate whethesanalaly acceptable outcome

is in grasp.

In questionable cases, either teams or individumlents must make determination of whether they wissubmit their work
for grading at the end of the semester OR request@mplete. Submitted work will be graded withany guarantee of
receipt of a passing grade — and students shoydddpared to consider and accept consequencegue&s for an incomplete
must be submitted via email prior to the last ragylscheduled class session. Such requests mijlllie approved based on
consideration of circumstances leading to the refjilee amount of remaining work, and an assessafehe probability of
completing remaining work in a reasonable (1-2 wsg@leriod.

Other Important Course Policies and Procedures:
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Lab Safety Training: Students registered for tuarse must complete the University’s required “IS#fety Training” prior
to entering the lab and undertaking any activit®sidents should be notified via MavMail when theiline training is
available. Once notified, students should comple¢erequired module(s) as soon as possible, bidatapthan their first lab
meeting.There are no exceptions to this requirement.Until all required Lab Safety Training is completed, a student

will not be given access to lab facilities, will ndoe able to participate in any lab activities, andvill earn a grade of zero

for any uncompleted work.

Communicating Effectively:During the course of project execution, there Wl much communication (mostly via e-mail)
between project members, teams and sponsors, ancothrise instructor. This document raises keyessand describes
guidelines that you should follow to achieve a pssfonal level of communication and good results.

Parts Acquisition: As of the Fall 2012 semestexy procedures are being implemented for parts aitgui. Please read the
following carefully. There are three primary soes for parts to support your project: 1) the BEdeock, 2) parts purchased
from various component distributors (major onesenidentified and discussed in EE4340), and 3) spéeims provided by
your sponsor.

The EE lab has a stock of commonly used itemsatteaespecially useful for prototyping. These itameslisted on a website,
along with a parts request forimtp://www-ee.uta.edu/eelabs?/

We will attempt to have the parts stockroom opetinduthe class meeting times to get parts for yichig will not be possible
for the evening section of the course). You mosaglete a parts request form and submit it to tis&ructor via email before
any parts will be handed out. The instructor fioltlward approved requests it to the EE Tech Staffassistance. They
typically get back to me within 48 hours so theilt mot always be an immediate availability. (Weoégmize for this limitation,
but it is what it is! Think ahead and don’t wali tie last minute.) PLEASE, DO NOT GO TO THE TEGHAFF ON YOUR
OWN TO GET PARTS. GO THROUGH YOUR INSTRUCTOR!!!!H

Teams may also purchase parts directly. Each teash designate a team member as the team purclaging This person
will be responsible for submitting receipts fornbiursement and will be the individual who receitlegreimbursement. Other
team members may make purchases, but all suctattémss must be handled internally by the teame Bam purchasing
agent will be allowed to submit a request for reimgement only once at the end of the semester.tofaeamount requested
must be less than $200.00 unless otherwise arrawgbdthe course instructor. Reimbursement of eiéeim for which
reimbursement is requested is subject to reviewagumiloval of the course instructor. All such itemmgst clearly be project
related. Students are encouraged to discuss masha advance with the course instructor. Furdle¢ails will be provided
in class.

Some project may require utilization of more cosityl specialized items. Individual project spoasoe expected to provide
access to such items and agree to do so wherptiogéct proposals are submitted.

PCB LayoutsWhere possible all circuits should be laid out gstpd circuit boards using EAGLE software. Pleasasult
with the course instructor or the GTA before begigrthis. There is a tutorial type file, custondZer Senior Design Project
considerations, listed on the course websites éssential that teams developing PCBs utilizgthéelines in this file.

E-mail Topics: Do not embed too many topics in &gy one is best. Especially when you are askimgstions of someone,
this will delay the response. It is better, foample, to send two separate e-mails than it ienol ®ne e-mail that attempts to
address two issues.

E-mail Subject Headings: You should always consilde recipient when generating e-mails. This af#lo serve you well.
Recipients may have many different ongoing projedtéell-organize engineers will most likely be figj e-mails for easy
future reference. You can assist this by incorfilogadescriptive subject headings. For this couttse subject header should
be structured as follows:

EE4349 SP10_Pnn_Topic
WherePnnis the project ID (e.g., P54) andpicidentifies what the e-mail is about.
Files and File Naming: Major problems can occuewlkarious documentation files (Word project dggmns, Excel files

containing various elements, printed circuit lagowtc.) are distributed to the various projectip@ants — IF file naming is
done without careful thought.
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File names should be descriptive. To avoid coonfusand disasters in some cases), they shoulctatsider whether or not
there is likely to be a revision of the file by seome at a later time.

Here are some examples of appropriate file names:

Pnn_Final_Report_fvl.doc (fvl represents “file version 1”)

Pnn_Final_Report_ApndxA_fv3.doc

Pnn_Schematic_fv2.sch
Within the document itself (whenever possible))ude a statement that clearly describes what tieermdent is — and include
a date that indicates when the document was prépaRLEASE REVIEW and UTILIZE further guidelinesopided on the
course website.
Students should adhere to these conventions.
Electronic Communication:UT Arlington has adopted MavMail as its official ames to communicate with students about
important deadlines and events, as well as to acinsniversity-related business regarding finanaidl tuition, grades,
graduation, etc. All students are assigned a Malkdtaiount and are responsible for checking thexmkgularly. There is no

additional charge to students for using this actowhich remains active even after graduation. dmiation about activating
and using MavMail is available at:

http://www.uta.edu/oit/cs/email/mavmail.php

Drop Policy: Students may drop or swap (adding and droppingssatoncurrently) classes through self-service yivigl/
from the beginning of the registration period thgbiuthe late registration period. After the lateis&gtion period, students
must see their academic advisor to drop a clasgtibdraw. Undeclared students must see an advigbeiUniversity Advising
Center. Drops can continue through a point twodthof the way through the term or session. Itésstudent's responsibility
to officially withdraw if they do not plan to attdrafter registering. Students will not be autonslycdropped for non-
attendance. Repayment of certain types of finarsgthladministered through the University may beunexgl as the result of
dropping classes or withdrawing. For more informati contact the Office of Financial Aid and Schshaps
(http://wweb.uta.edu/ses/fpo

Itis noted that dropping EE4349 create consequssiocenot only the student choosing to drop, bsib br their team members.
It is therefore essential to consult with the ceurstructor and keep team members aware of iot@sto drop the course.

Americans with Disabilities Act: The University &xas at Arlington is on record as being committedoth the spirit and
letter of all federal equal opportunity legislatiancluding the Americans with Disabilities Act (A). All instructors at UT

Arlington are required by law to provide "reasoma@tcommodations” to students with disabilitiesasmot to discriminate
on the basis of that disability. Any student reipgiran accommodation for this course must provigestructor with official

documentation in the form of a letter certified thye staff in the Office for Students with Disalbég, University Hall 102.
Only those students who have officially documeraterbed for an accommodation will have their reghesbred. Information
regarding diagnostic criteria and policies for datiteg disability-based academic accommodations banfound at

www.uta.edu/disability or by calling the Office f8tudents with Disabilities at (817) 272-3364.

Grade Grievances: Any appeal of a grade in thisseomust follow the procedures and deadlines fadeprelated grievances
as published in the current undergraduate / grectathlog. For undergraduate courses, see:
http://wweb.uta.edu/catalog/content/general/academgulations.aspx#10

Academic Integrity:All students enrolled in this course are expecteddhere to the UT Arlington Honor Code:

| pledge, on my honor, to uphold UT Arlington’sdition of academic integrity, a tradition that vaisihard work and honest
effort in the pursuit of academic excellence.

| promise that | will submit only work that | persaly create or contribute to group collaboratioremd | will appropriately
reference any work from other sources. | will fallthe highest standards of integrity and upholdspigit of the Honor Code.
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Instructors may employ the Honor Code as they #em ttheir courses, including (but not limited tbaving students
acknowledge the honor code as part of an exammatiorequiring students to incorporate the honatecmto any work
submitted. Per UT System Regents’ Rule 50101, §i&pected violations of university’s standardsadcademic integrity
(including the Honor Code) will be referred to thffice of Student Conduct. Violators will be dislied in accordance with
University policy, which may result in the studensuspension or expulsion from the University.

The application of this policy to EE 4349 will takeo dimensions. The first is that your design tmepresent the work of
your team, and cannot be taken directly from o#lmrrces, whether published in book, magazine, atherinternet. The

second is that each team must work independentij ofther teams, and may neither receive nor dikect design assistance
to a member of another team. When in doubt, pleassult the instructor prior to utilizing inputatmay be of a questionable
nature in this regard.

Student Support Services: UT Arlington providesagiety of resources and programs designed to $teigents develop
academic skills, deal with personal situations, &etter understand concepts and information rel&tetheir courses.
Resources include tutoring, major-based learningters, developmental education, advising and mawoipersonal
counseling, and federally funded programs. Forviddialized referrals, students may visit the reicgptlesk at University
College (Ransom Hall), call the Maverick Resouradlide at 817-272-6107, send a message to resa@na@sedu, or view
the information at www.uta.edu/resources

Student Feedback Survey: At the end of each tetudents enrolled in classes categorized as lectamginar, or laboratory
will be asked to complete an online Student Feddi$sacvey (SFS) about the course and how it washtaligstructions on
how to access the SFS system will be sent diréatbtudents through MavMail approximately 10 dagfobe the end of the
term. UT Arlington’s effort to solicit, gather, talate, and publish student feedback data is redjuisestate law; student
participation in the SFS program is voluntary.

Final Review Week: A period of five class days prio the first day of final examinations in the ¢psessions shall be
designated as Final Review Week. The purpose of waek is to allow students sufficient time to uep for final
examinations. During this week, there shall be clreduled activities such as required field tripgperformances; and no
instructor shall assign any themes, research prabler exercises of similar scope that have a cdioplelate during or
following this week unless specified in the clagiabus. During Final Review Week, an instructoalsimot give any
examinations constituting 10% or more of the figelde, except makeup tests and laboratory examigatin addition, no
instructor shall give any portion of the final exaation during Final Review Week. During this weelasses are held as
scheduled. In addition, instructors are not requii@ limit content to topics that have been presipicovered; they may
introduce new concepts as appropriate.

Library: The Library's website addresship://www.uta.edu/library

The following is a list of commonly used librarysmirces:
Library Home Page http://www.uta.edu/library

Subject Guides http://libguides.uta.edu

Subject Librarians http://www-test.uta.edu/library/help/subject-libiers.php
Database List http://www-test.uta.edu/library/databases/index.php
Course Reserves http://pulse.uta.edu/vwebv/enterCourseReserve.do
Library Catalog http://discover.uta.edu/

E-Journals http://utalink.uta.edu:9003/UTAlink/az

Library Tutorials http://www.uta.edu/library/help/tutorials.php
Connecting from Off- Campus http://libguides.uta.edu/offcampus

Ask A Librarian http://ask.uta.edu
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The following is an excerpt from the College of Eragring's statement on Ethics, Professionalism,Gonduct of
Engineering Students. Read the statement cargfidjy it, and return it to your instructor. Yowaymake a copy for your
records. Additional copies of this statement cambtained from your instructor or the Office of thean of Engineering.

STATEMENT ON ETHICS, PROFESSIONALISM, AND CONDUCT
FOR ENGINEERING STUDENTS
COLLEGE OF ENGINEERING
THE UNIVERSITY OF TEXAS AT ARLINGTON

The College cannot and will not tolerate any formacademic dishonesty by its students. This inedudbut is not limited to
cheating on examination, plagiarism, or collusion.

Cheating on an examination includes:
1. Copying from another's paper, any means of comization with another during examination, givind & or
receiving aid from another during examination;
2. Using any material during examination that iawthorized by the proctor;
3. Taking or attempting to take an examinationaioother student or allowing another student to taletempt to
take an examination for oneself.
4. Using, obtaining, or attempting to obtain by amgans the whole or any part of an un-administexaanination.
Plagiarism is the unacknowledged incorporation of anothedekvinto work which the student offers for credit.
Collusion is the unauthorized collaboration of another iegaring work that a student offers for credit.

| have read and | understand the above statement.

In addition, | understand that, in order to endanmess to all students, exams will be proctoned possibly videotaped.

Course and section number: EE 4349-(001 or 002)

Date:

Student's signature:

Student's name, printed:

Student’s ID number:

Student’s e-mail address:
(please print clearly)
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EE4349 Senior Design Project
Project Expense Reimbursement Request

EE4349 Semester (e.g., SP13, F14): Submit Date:

Your Name: amTP (e.g., P105):
Mail Address:

Email: Phone:

Total Amount Requested (do not include any paidsstdx — see below):
(Include on a separate page a summary of recdipts)g date, vendor, and amount. Do not include
any paid sales tax in the amount. Include shipgimgrges if included on the receipt.)

Checklist:
Instructions read and understood? _ Completkgoe copied for your records?
Number Receipts Attached? Separate awyrirage Attached?

INSTRUCTIONS — READ CAREFULLY and FOLLOW

» All requests MUST include a completed version @ form. All information requested MUST be supglie
at the time of the initial submission. If any r@gd information is missing, the requested will bet
approved and the team will not be reimbursed.

* Only one student from each team can submit thisest) which should be submitted at the end of the
semester. This should be a person who will hastalale and known mailing address after the semisster
completed.

* The limit on reimbursed amount is approximately&$250. Do not submit receipts in excess of this
amount.

* Receipts:

o Original and readable receipts or invoices areiredu

o Packing lists are not receipts and will not be pte@ If any packing lists are included, the entir
reimbursement request will not be honored.

0 Shipping charges can be reimbursed and shouldcheded in your estimate of the total amount
requested.

0 State and city sales tax cannot be reimbursedceBues and a link to blank tax exemption certifisa
are available on the UTA Websitiet{ps: //www.uta.edu/policy /procedure/4-16). When purchasing
something in person, you can provide a complet@g obthe certificate to a vendor at checkout. The
procedures for doing this is more complex when indegparts online and different for different vemslo
It is often not worth the effort given that theaioteimbursement amount will be about $200 and tbizd
tax on this would be about $16. Consequently,esitgloften choose to pay sales tax and consitiebé
a non-reimbursable expense.

Instructor Review and Approval: Date:
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