EE 4349 Spring 2013
Engineering Design Project
Sec 002 Tues-Thurs 9:30 A.M. —12:20 A.M. NH @3

David A. Wetz, Ph.D.

Catalog Course Description:

EE4349 Engineering Design Project (0-3)

A practicum resulting in the design, constructiang evaluation of a device or system, building lectécal or
electronic knowledge and skills acquired in earlbieurse work, and incorporating appropriate enginge
standards. The application of project managemehiniques in order to meet design specificationsuh the
effective allocation of team resources, schedularg] budgetary planning. The demonstration of ihistHed
product/prototype through both oral presentatioth @mvritten project report. Mode of InstructionaBticum.

Pre-Requisite:
EE4340, Concepts and Exercises in Engineering iPeact
Grade of C or better in EE 4340. Grade of C ordétt 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 1:00 P.M — 4:00 P.M. | have an open door go$ic please feel free to stop by my office
or lab any time. If | am able, | am happy to help.

(To ensure proper prioritization and prompt attemtj MUST include "EE4349_F12_Pnn where Pnn is
your Project ID" as the first text in SUBJECT sentbf all e-mail)

Course Website: http://www-ee.uta.edu/hpi/EE_4349/
Note that this is currently a common website —ésbared by all EE4349 sections. However, stsdemiuld
consult the syllabus for their respective sectios@me differences 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 projectsigned during EE4340. If students were not assign
projects during EE4340 in the previous semestey thi#l bid for and be assigned to projects and team
immediately after the first class period.
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Name of

Proj ID: Project: Sponsor: Brief Description: Team Members
Every year at the Applied Power Electronics
Conference (APEC) there is competition called
‘Micromouse’ (http://apec- Isaac Cohen
MicroMouse conf.org/participating-in-apec-mainmenu- Clint Gnegy-Davidson
P85B Dr. Wetz LT . .
Robot 261/participating-in-micromouse-mainmenu- Cuong Van Vu
242) in which participants develop a fully Christopher Portillo
automated car or ‘robot’ that can maneuver
itself throughout a fairly detailed maze.
An wall connectable AC Watt meter must be
designed. The wall outlet must be passed -
. . Arar Abohaija
through for the connection of a conventional Jason Adams
P92 AC Watt Meter Dr. Wetz| load and an LCD display must give the current : )
4 Deogracias Matukanga
voltage level, current being passed through, )
. Dustin Easley
frequency, power, and kilo-watt hours
consumed.
The team will be designing and building a
stand-alone home security sensor detecting
human motion. The power supply will be solar
panels. The sensor modality will be determined Chaudhry Arafat
Wireless Garage . by the team and the requirement is to detect Adebanke Adetola
P93 Dr. Chiao . . . . e )
Door Sensor human motion but reject animal motion within Raul Portillo
a distance of two meters. The sensor location Cody Lundberg
will be random, for example, on the lawn or an
the driveway, and the sensors communicate
with a wireless transceiver inside the house.
Adnan Quazi
Solar wireless . The team will design, fabricate, test, and Charchit Piya
P95 - Dr. Chiao . N
lighting system document a solar wireless lighting system. Huy Huu Tran
Tai Ha
We are in the process of designing and building
an electric racecar for a 2014 competition.
This car will have four in-wheel motors. Each
motor will be a direct drive motor. We will
design the motor controller with some help
from TI. We will use a TI micro-controller for|
DC Motor Power the switching anq logic coc?t_rols.h Wﬁ pIanr:o . Timothy Morrison
Subsystem - Dr. use power trans,lst.ors to rive the three phases Kris Kotrla
P96 ; Woods | from 200 volts. This SDP is part of the largef :
Electric Racecar ; " - . Yujan Sulpya
(MAE) project. Specifically, it involves the design, Noor Khan

fabrication and testing of the subsystem that
will power the motors. In addition, the
controller must have regenerative braking.
This controller must fit on a PCB that is
connected directly to the 11 inch diameter
stator. The team will assist in the design of t

PCB.
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(This is closely related to P96). We are in th
process of designing and building an electric
racecar for a 2014 competition. This car will
have four in-wheel motors. Each motor will be
a direct drive motor. We will design the motg

1)

=

Power . .
. controller with some help from TI. We will uge
Regeneration/Bat . ller for th itchi q b K
tery Charging Dr. aT_I micro-controller for the switching an Muam a.Muanan ese
P97 Woods | logic controls. We plan to use power Travis Lloyd

System - Electric|

Racecar (MAE) transistors to drive the three phases from 200 Bruke Tsehayetsidk

volts. This controller will have regen

capability and this SDP will focus on that
aspect. This SDP is part of the larger project.
Specifically, it involves the design, fabrication
and testing of the subsystem that will power the
motors.

Design Constraints:

The system/device(s) must be designed and corstiuzy the team. Commercial products may not be
purchased and reverse engineered, but referenegttoand outside sources is highly encourageds désign
constraint against reverse engineering also apisab-assemblies within the project. Don't plaige, it isn’t
worth it.

Similarly, the design must be built using discremponents. That is, kits may not be purchased and
integrated into the design unless specifically aped in writing by the course instructor and projggonsor.
The purchase of individual IC chips to perform degifunctions is within the scope of the projeés needed,
subassemblies such as microprocessor developmards$omay be purchased and integrated into theqirage
approved by the project sponsor and course instruct

Grading:

Each project has a sponsor, considered to be Usimer” or client. Thus, the project is expedtegroduce a
real-world deliverable of interest and value to fiteject sponsor — and is not simply an academéogse.
The project grade will be determined from perforoenn several key identified elements of the cour¥eu
are working as a group but will be graded individudly so don’t expect your group to carry you. It is
expected that each student will carry his or hen eveight and that you will work together as a teafhis
course is intended to model the real world and ithhbw it will be when you leave UTAIt is recognized that
each individual project can have different progiess depending on both the project and team memibérs
more professional, real-world framework, along vitik desire to encourage thoroughness and comptetam
your work, guided the development of the gradirgriaufor EE4349, which is described below.

» Grading Approach and Considerations

Team performance is no doubt important. Howevesteths a range of possibilities regarding whatviuial
members contribute. Ideally, all members wouldtgbuate equally to each project and each team membe
grade would be the same as the team grade. 8iiscis not always the case, it is necessary fergitading
process and rubric to incorporate elements thasorezbly reflect individual contributions to deteni
meaningful individual grades.

* Determination of a Team Grade

A team grade will be determined by performanceewesal key aspects of the course. Final gradingneil be
the simple sum of graded components with diffekegights, as it can be demonstrated that this approan
produce final results that do not properly reflectual performance.

Rather, a criterion-based approach is utilized ithaentered around the course deliverables. Téaesgrouped
into categories and the performance within eachgoay is evaluated. Each category is outlinedaews:
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Hardware/Software Performance: This includes hail the specifications of the project were achievet
also includes physical appearance and packagibmpes “it” work (i.e., were the system performanpecs
generally met) or not? If not, what level of ftinoality and performance was achieved?

Presentation Performance: The primary elemertisfdomponent is the video presentation of thegatojvith
emphasis on demonstrating the results obtainedaddition, face-to-face presentations to the eoinstructors
and project sponsor are considered. The rubriclared in EE4340 for creation and evaluation of oral
presentation will serve as the basis for evaluati#349 presentations, with continued emphasis ath b
content and format.

Documentation Package Performance: Completenesguality of: 1) the information to be submitted the
CD/DVD deliverable, which is described on the ceunsbsite, and 2) laboratory notebooks.

Work Practices Performance: This category includems and performance distributed over the entire
semester. This includes: 1) planning - and subarisef a revised project plan early in the semes2gr
attendance at lab sessions, 3) timely submissiaghaafghtful and meaningful weekly reports, 4) wighess to
seek, accept, and pursue constructive recommenddtiom instructors, and 5) consistent recordingexigns,
reference information, procedures, test set-upddatta in Engineer’s notebooks, etc.

The rubric for evaluating Team Performance andrdeteng a Final Team Letter Grade is based on these
categories and is summarized in the table belokis i€ not the finaindividual grade.

Note that performance in each of these categmiasticompletely independent. Thus, it is reldgivelikely,
for example, for a team to exhibit acceptable penfnce in the presentation category and unacceptabl
performance in all other categories.

Rubric Used as the Guideline for Determination of Fhal 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
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to rectify poor work practices)
0 1 0 1 Borderline D-C
(depends on further analysis of
hardware/software, unusual
circumstances)
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 deternomadf Individual Grades.Individual Performance will be
determined by a combination of peer reviews (egaluation by your team members, similar to evadnat
utilized in EE4340), a student’s Engineer’s notdhdab session attendance and work methods, atectioe
observation made by instructors during weekly lateractions. Each team member is expected to have
individual, defined responsibilities and these play significant role in the judgments of
contributions/performance offered by peers anduicsbrs.

A final evaluation of Individual Performance wileldetermined (0O — “poor or worse”, 1 — “adequataeets
expectations”, 2 — “superior or better”). It isffidulty to codify the exact criteria for each dhese
categorizations. Instructors will attempt to diamxpectations when working with individual teamsd team
members. Students are encouraged to discusstatipes regularly within the team and with instarst

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 mdividual Grades

Team Grade Individual Performance Individual's Fi@aade

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
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F 1 Unlikely Case*,
but C or D possible
F 2 Unlikely Case*

* |f at least one team member meets or exceedsceaqans, it is highly unlikely that the Team
Grade will be less than “C”. In the rare casesmtiés may occur, experience indicates that
there are typically unusual factors involved. sltniot feasible to provide a rubric that covers
all such cases. Individual grades will be determhiimesuch situations on a case-by-case basis
in a manner consistent with principles underlying &bove rubrics.

* Intermediate Grades

Intermediate letter grades will be determined elyiplp the integration of available information usitie
grading rubrics described (see also Elements Qaing to Grading — below) and communicated to each
student. They will reflect “status/progress atimeg point in time”. The final grade, however, Wile
independently determined and depend most heaviltherfinal results as determined by performancéhe
categories listed in the above rubrics at the drntiesemester Thus, poor performance — and paategr- at
intermediate pointgprovide warningghat students are on a path that needs immediatgtian and correction.
These may, as well, support in part a final gradkecting a poor final result.

If a successful final result is delivered, finahding can take precedent over poor intermediatdegréat the
discretion of the instructor) thereby providing apportunity to earn a very good final grade. Hoere
students are strongly discouraged from thinking this approach is a viable substitute for goodgrarance in
the first half of the course. Likewise, good imediate grades are no guarantee of a good findegrdt is
considered, however, that it will be more likely foteam to meet final objectives if intermediabgectives are
met and steady progress is made (and this willefleated by intermediate grades). Again, thesecjples
reflect what happens in the real world you are aneg to enter.

 Elements Contributing to Grading

Class Attendance and Sign-In/Sign-Out;: Attendaeceonsidered mandatory unless the instructor tgied
ahead of time and a good reason is given. Schedldss time is not only an opportunity for thentetm work
together, but is also critical for instructor irdetion, evaluation of progress, and problem solvin@ne
unexcused absence will be accepted with no impattho more will be tolerated A form will be available
during the regularly scheduled lab times for stwsleto sign-in and sign-out. This will document
attendance/work during these time periods.

Engineer’s Lab Notebook: In keeping with standardustry practice, each student must keep a formal
Engineer’s Notebook during the execution of thisjgct. The volume must be bound so that pagesotdren
removed. All work performed on the project shoule documented in the Notebook. PROJECT
NOTEBOOKS will contribute significantly to deterniiry individual team member performance. All entries
must be dated. This will support determinationtérmediate and final grades.

Weekly Reporting: Each team must designate a metold@e responsible for submitting a brief writieaekly
TEAM status report. An Excel file will be available thre course website to facilitate this process.e @l

will cover all reports for the entire semester,hwiew information added to the previous versiotheffile each
week. These reports are due on Monday of a giveekvand should be submitted by email to the course
instructor and GTA.

In addition, teams should provide this informatimnthe project sponsor. Teams are encouraged & me
weekly with projects sponsors, bring a hard copythafir own INDIVIDUAL , type writtenweekly report
generated using the Word template, with them t® tiéeting, have the sponsor sign the hard copysaimehit
this hard copy of the instructor at the next redulacheduled course meeting. It is understood tiad all
project sponsors will want to meet on a weekly $asid the instructor will determine the intent mdividual
sponsors. Nonethelessyme(but nothong periodic meeting with your project sponsor is exed during the
course of the semester and weekly reports shouldraiely reflect the essence of such meetings.
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In addition, at least once every other week, tis¢rirctor will request an impromptu oral report dgrthe class
session. Teams should be prepared to deliverrepaiits at any time. During these reports, thealproject
status should be addressed, key problems identifieshy), and proposed methods of resolution deedr In
addition, each team member should be preparecetuifg their area of responsibility and progressimaince
the last report (not simply what you “were workiog”, but progress made If none, state it as so.). These
reports are anticipated to last approximately 1But@s. It is therefore necessary to be clear andise.

The Project Plan: The project plan is a writtertuidoent that must include a description of the wrlbe
accomplished, including specifications, a hierarahtask analysis, and resource allocation (taslgaments)
schedule, and budget. This should consist of ef@glareview, update, and revision of the latesh@abmitted
in EE4340, according to specifications providedhat course. Accordingly, each team is responsblereak
the project down into individual tasks, assign mersbto each task, plan a project schedule thastake
account all tasks and ensures completion by theyreess date. A GANTT chart relating tasks (incluglin
assigned individual) and schedule should be indudeahe Project Plan. This should be submittecimail to
the course instructor and GTA no later than theafngeek 2.

Each team must select a team leader who will coatdithe team’s activities. The team leader wdll b
responsible for liaison between the team and tbesg as well as the course instructor.

Design Reviews:

Design Review 1:Each team will make a formal Design Review Powarppresentation to the entire class.
This is targeted for about week 4-5. Teams mugkuwm provide a complete design by this time inesrtb
allow for sufficient time for parts acquisition, restruction, testing, etc. The focus will be tesdhbe the
design of the system and should include elemerth as functional block diagrams, options considdogd
implementing major blocks, decisions made, decsibat still need to be made, key analyses thateapgéred
to achieve the finalization of major blocks, skets or computer drawings of final packaging coreegtwell
as identification of major problem areas and pfansheir solution.

Design Review 2:This will occur somewhere around Week 7-8. Tinimize the impact on the time of other
teams, this presentation will only be made to tingtructor and GTA and will take place at the tealats
workstation area or other agreed upon location. his Should include presentation of materials on the
workstation computer (or one of the team membensputer), as well as a "show-and-tell" of breadrted
subsystems (or the overall system). The compuweed presentation should cover the status of thigrle
including both hardware and software (which by tise should be finalized or close to being finadly. It
should also describe and illustrate the statusrajept documentation (see Final Package). Thisgmation
should reflect progress toward a final presentation

Design Review 3:This review can occur at any time between Deflguiew 2 and Week 13. It will also be
made only to the course instructor and GTA. It weike place at the team's lab workstation area. dintent
and focus is the same as Design Review 2. Howé\srexpected that the team will now have hardwamd
software close to the final packaged form (i.einted circuit boards made and tested, etc.) antbast
preliminary test results that document performanteessence, this ideally should be a "dry runthef final
demonstration.

Individual Interim Reports: At mid-semester (taigg week 7), each team member is required to submi
individual report. The format of this report wileldiscussed in more detail in class, but each perseport
must discuss all aspects of the project — includhmmge that are not your primary responsibility.ouYare
encouraged to get help from the team members whthdiwork, but it is essential thatur explanatiorof the
work is your ownand_not copied from the team member who perforthedwork. Be sure to reference your
team member in any work they perform and you ude feports should include an abstract, introdugction
background, experimental setup/results, conclusiangd reference sections. As such, you shouldidenthis

as an opportunity to make significant progress tdwhe preparation of final deliverables and aveid-of-
semester stresses due to procrastination.
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Interim Peer Evaluations: Around mid-semestere(afbrmal Design Review presentations), team member
will submit peer evaluations of their members usanfiprm provided. In addition, the entire clasd ewvaluate
formal Design Review presentations using a fornvigied. Peer reviews will contribute substantiathythe
determination of individual grades. However, tiéeimediate peer evaluations provide an opportuiaity
identify and correct potential problems and therislygrove overall team performance.

Project Poster: Teams are required to prepare amnchisa poster that summarizes their overall pitojecok
under Downloads on the course website to obtaimpg of a Powerpoint template for making the posiéthe
minimum, an electronic format of the completed Pgant file is required. (Printing of posters malgo be
required — consult your course instructor). Pasteay be presented to the EE faculty and EE advisoard.
It is important to do a professional job on thismeént. You may wish to use the poster and/or ghits
content as part of your final presentation.

Pre-Final Project Report: A preliminary final pgof report must be delivered to your sponsor, therse
instructor, and GTA at least three days prior taryfinal “live” presentation/demonstration. Seetails
regarding the Final Project Report and Live Preg@nt/Demonstration below.

Live Project Presentation/Demo: Some form of alfitige” presentation/demonstration is requiredetBils of

this element can vary across EE4349 sections, mayopen to the public” or “more limited” (e.g., gnl
instructors and project sponsors) and may depengpraject status at the end of the semester. Cogeut

instructor for details. General guidelines arevigted here.

You are required to arrange and deliver a facextef live presentation and demonstration of yoojegt if
your sponsor requests it. You are encouragedrém@ge to do this regardless of your sponsor’s reiqu&he
course instructor and GTA should be informed analived in the scheduling of this. This should laeried

out no later than the last day of classes for thenester. If you are unable to schedule this
presentation/demonstration with your sponsor, pameliver it to at least the course instructorYou are
encouraged to utilize your poster to facilitates thiesentation.

Video Presentatiorcénsult your section instructor regarding this rég@men): Instructors will keep abreast of
your progress and the status of your project dutiegsemester via Design Reviews and informal checking
each lab session. We will thus have a good sehtte status of your project as the semester eatsn& our
final presentation and demonstration must be doatedein the form of a video presentation. Thisudtinl)
briefly describe the overall project and its gd@liwing at least a little background so that sonsepat familiar
with the project can appreciate its relevance), 2nfbcus on demonstrating the results obtainedis $hould
be a thoughtful, well-structured presentation thdt5-20 minutes in length.

Typically, the video should include Powerpoint tyglele content as well as video of lab demonstnatioAll

team members should participate in the producti@h@esentations. There are good and poor wagsetent
such information. Previous videos will be avaitabdr review during the semester to help plan yapproach.
It is suggested that preliminary video preparagtforts begin early in the semester so as to watkechnical
issues and procedures. We have found that thertelésist one student on a team who has accesvited to
acquire and edit videos. If not, video equipmeill lme made available. All teams must plan to dis wideo.
Note that your instructor will let you know as tbemester end approaches if you are "not readyb ta fihal
video. In cases where sufficient progress towatdexing project objectives has not been made,pay be
informed to delay doing the final video until seféint progress is made. In such cases, it isylikeht team
members will receive a grade of "incomplete” oslétan a “C” for the course.

Final Project Report: The final report should bbmiited by the last scheduled class day in harg éopn and
also emailed to the instructor and GTA. For thetebmic submission of the report, it is highly remmended
that the main report file and all appendices begrdted into a single PDF file. (For the Final/DBD
submission — see below — source files are required;docx, .xlIsx, etc.).
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The Final Report should be sufficiently detailechtltow the project sponsor to implement and/oriogé your
work. The final report and appendices should dongshotos as necessary to support understanding and
documentation of the project and performance \ifon results.

You should begin working on your Final Report imnagely (clearly — there are some sections that kgl
defined at the beginning of the semester!) andicoatto develop it throughout the semester. Tisérutor
may ask to inspect the status of your team'’s fiepbrt at any time.

The final report should contain the following seos:

» Cover Page (Project ID, Project Title, Team Memp8pmonsor, Semester)

» Abstract

» Introduction - Description of the system/devicé(gf “big picture” overview, enabling someone
unfamiliar with the project to achieve a basic ustinding of it and its relevance).

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

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

» Design options considered and rationale for choiade, including decision matrices wherever
applicable,

» Design Description/Theory of Operation - Describelétail how the final design achieves the desired
functionality and performance. Include relevaritakations (or point to relevant appendices), etc.

e Test Set-ups and Procedures/Results — Descrihd! iettail methods used to demonstrate that the
project met{or how well final result metjesign specifications.

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

Appendices should also be included. Dependindiemature of your project and choices made reganaimat
is included in the main Final Report document, thleguld contain the following elements when appliea

» Schematic diagrams (complete except for subassespislich as a microprocessor board, integrated
into your design).

» Software code listing for all code developed as phathe project. This should be fully documenétd
multiple hierarchical levels, including: 1) a déption of the purpose of each major section of code
(and subprograms), including

» A Parts Layout Diagram for each circuit board, Ifjelinked to the schematic diagram (but this may b
different for different project sponsors and theiguirements).

» A Detailed Parts List (Bill of Materials), includjpackage description (e.g., SOIC-8), Mfg. Part,No.
Description, Vendor Part No., and cost.

» 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

* A detailed reference list of all sources reviewethie design of the project and cited in other
documentation.

* Any additional support material deemed to be raiev@the project.

Appendices can be included within the primary firggort file. However, it is generally more praatito have
separate source files for appendices. Each shmulthmed with well thought out, descriptive namislude
your project ID (e.g. Pxx) as part of every filenma

Submission of Engineering Lab Notebooks: Concumwéth the submission of the final report, all Emggring
Lab Notebooks must also be submitted. These wiltdiained for at least two weeks following endthod
semester. Students may request a return of thegbook.

Final Hardware/Software Package: Teams must agraith their project sponsors to submit to theninalf
hardware/software package. It is the respongihiliteach team to communicate to the course instrioy no
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later than week 12 what the sponsor requires swrbgard. Project components should not simpligthén the
student lockers at the end of the semester.

Final Deliverables CD/DVD: In addition to the itenfisted above, a Final Deliverables CD/DVD must be
submitted. This package should be a "stand-alsmerce, providing everything necessary for anoEte - or
your project sponsor - to understand your projadt & necessary or desired, carry it forward.

The CD/DVD should contain a well organized semudterials. At the root level, a Pxx_ReadMe.doe fil
should be included that describes everything atsthe CD. Folders should be included for:

» Final Report — including Appendices (see abovég final report folder should consist of a Final
Report file .doc or .docx as well as any other setiles for separate appendices).

e PCBs - This should include: 1) a Pxx_ReadMe_PCBfitlothat explains what software (including
version numbers) was used to develop schematictagadt PCBs what one must know in order to
fabricate PCBs, 2) Schematic file(s), 3) so-callegiard” file(s) that contain the layout, and 4) all
library files required.

» Software - This should include source code listingtaining explanations sufficient for someone else
to understand the structure and logic of the coas includes explanations (not just "commentsf!)
each major routine, assembly/compiling instructiats. Any support files required should also be
included. Each major software component shoule itz materials included in separate subfolders
(e.g. Pxx_HostPC_SW, Pxx_Microcontroller_SW, etc.)

» Data Sheets: PDF datasheets for ICs and any ‘@peomponents should be included. If you are in
doubt regarding what constitutes a "special comptinaclude the data sheet!

» Literature References: Include PDFs of any papeusconsulted that provide useful background
regarding your system. Also, include copies ofgrapisted in the Reference 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 Project
Presentation and Demonstration. Efforts shouldhbde to combine this into a single file. No more
than three files will be reviewed. Refer to theise website for additional information.

Revision to Submitted Materials: You should asstina grading will be based on materials submitt¥eu

should take advantage of any opportunities forimiehry reviews of components of your final repbyt the

course instructor or project sponsor. At the idison of the course instructor, an opportunity rbayprovided
to revise materials based on instructor recomméntprior to determination of final grades. THepends in
part on timely submission of materials.

Beyond the determination of final grading, you dHoaiso expect that you may need to called upocigafy

and/or revise one or more parts of your final re@dter it has been reviewed by the Project Spoasal/or
Instructor. End-of-the-semester time pressuresndftnit the opportunity for a complete and thorbugview
of details. In the real-world, it is common for possor to need “more detail” or “clarification” afsubmitted
report. Thus, while it is may not influence youade, from a professional perspective you shouldgeize an
obligation to respond to reasonable sponsor follpwrequests. We believe that any such interactiothsilso

contribute in a positive way to your development.

Learning Objectives and ABET Outcomes:

EE4349 — Engineering Design Project - Learning Obmives

Number Course Learning Objective

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

L system design

Learn how to apply the theoretical solutions of pheblem into a physical system that achieves the
desired results

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

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

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

Learn how to document research and laboratorik woan ongoing research notebook

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

[¢)

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

©O|0| N [ O

Learn how to design and create a professionafqaticircuit board

[

0 Learn how to prototype electrical circuits aestthem in the laboratory

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

The EE undergraduate program is accredited by § lkadwn as ABET. ABET has establish a series of
outcomes for undergraduate engineering projecsiddated as “a” through “k” items). Consideratifrthese
outcomes and how EE4349 contributes to achievearehtissessment of them is provided here:

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

b. an ability to design and construct experimesgsyell as to analyze and interpret data; (VERY WEL
COVERED)

c. an ability to design a system, component, ocgss to meet desired needs within realistic canstra

such as economic, environmental, social, politietillical, health and safety, manufacturability, and

sustainability; (VERY WELL COVERED)

an ability to function on multidisciplinary teap(COVERED OCCASIONALLY)

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

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

an ability to communicate effectively; (VERY WEICOVERED)

the broad education necessary to understarichffaet of engineering solutions in a global and

societal context; (COVERED)

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

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

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

S@ oo

* Grade of “Incomplete”

Due to the fact that EE4349 is likely to be takemwhat is anticipated to be a student’s “final sst@@, it is
generally not desirable nor practical for studeateeceive a grade of incomplete. Both teams (@hae) and
individual team members must consider the statulsaif project during the course of the semestdrevaluate
whether a reasonably acceptable outcome is in grasp

In questionable cases, either teams or individtidents must make determination of whether theyh wis
submit their work for grading at the end of the sstar OR request an incomplete. Submitted work beil

graded without any guarantee of receipt of a pgsgiade — and students should be prepared to eresii

accept consequences. Requests for an incompleseé lme submitted via email prior to the last redula
scheduled class session. Such requests will angpiproved based on consideration of circumstaeegsng

to the request, the amount of remaining work, amdssessment of the probability of completing reingi

work in a reasonable (1-2 weeks) period.

Other Important Course Policies and Procedures:
Lab Safety Training: Students registered for tusrse must complete the University's required “|Sdfety

Training” prior to entering the lab and undertakiagy activities. Students should be notified viavMail
when their online training is available. Once rietif students should complete the required modute{soon
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as possible, but no later than their first lab rimgetThere are no exceptions to this requirement.Until all
required Lab Safety Training is completed, a studenhwill not be given access to lab facilities, wilhot be
able to participate in any lab activities, and willearn a grade of zero for any uncompleted work.

Communicating Effectively: During the course of project execution, there i much communication
(mostly via e-mail) between project members, teams sponsors, and the course instructor. Thisrdent
raises key issues and describes guidelines that shmuld follow to achieve a professional level of
communication and good results.

Parts Acquisition: As of the Fall 2012 semesten mprocedures are being implemented for parts aitigqun.
Please read the following carefully. There areeatprimary sources for parts to support your ptoje) the EE
lab stock, 2) parts purchased from various compbdistributors (major ones were identified and dgsed in
EE4340), and 3) special items provided by your spon

The EE lab has a stock of commonly used items dhatespecially useful for prototyping. These iteans
listed on a website, along with a parts requeshftittp://www-ee.uta.edu/eelabs2/

We will attempt to have the parts stockroom operinduthe class meeting times to get parts for yihig will
not be possible for the evening section of the @®ur You must complete a parts request form ahditit to
the instructor via email before any parts will @ntied out. The instructor will forward approveduests it to
the EE Tech Staff for assistance. They typicallylzggck to me within 48 hours so there will not ajadoe an
immediate availability. (We apologize for this ltation, but it is what it is! Think ahead and dowait till the
last minute.) PLEASE, DO NOT GO TO THE TECH STAEM YOUR OWN TO GET PARTS. GO

Teams may also purchase parts directly. Each teast designate a team member as the team purchasing
agent. This person will be responsible for subingtteceipts for reimbursement and will be the widlial who
received the reimbursement. Other team members malge purchases, but all such transactions must be
handled internally by the team. The team purclitpsigent will be allowed to submit a request for
reimbursement only once at the end of the semeskee total amount requested must be less than.$200
unless otherwise arranged with the course instrudReimbursement of each item for which reimbursetis
requested is subject to review and approval ofciigrse instructor. All such items must clearlydreject
related. Students are encouraged to discuss maslimadvance with the course instructor. Furdieéails will

be provided in class.

Some project may require utilization of more cosilyd specialized items. Individual project spoasare
expected to provide access to such items and &y so when their project proposals are submitted

PCB LayoutsWhere possible all circuits should be laid out gsted circuit boards using EAGLE software.
Please consult with the course instructor or theAGEfore beginning this. There is a tutorial tyjile,
customized for Senior Design Project consideratitisied on the course website. It is essentiat thams
developing PCBs utilize the guidelines in this.file

E-mail Topics: Do not embed too many topics in &ilsg one is best. Especially when you are askirgstjons
of someone, this will delay the response. It iddvefor example, to send two separate e-mails thia to send
one e-mail that attempts to address two issues.

E-mail Subject Headings: You should always consitle recipient when generating e-mails. This waiio
serve you well. Recipients may have many differ@mgoing projects. Well-organize engineers willsino
likely be filing e-mails for easy future reference/ou can assist this by incorporating descriptsudbject
headings. For this course, the subject headelgbeustructured as follows:

EE4349 SP10_Pnn_Topic

WherePnnis the project ID (e.g., P54) andpicidentifies what the e-mail is about.
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Files and File Naming: Major problems can occurewhvarious documentation files (Word project
descriptions, Excel files containing various eletsgprinted circuit layouts, etc.) are distributedhe various
project participants — IF file naming is done withcareful thought.

File names should be descriptive. To avoid confug¢and disasters in some cases), they shouldcalssider
whether or not there is likely to be a revisioritaf file by someone 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 tlcerdent is
— and include a date that indicates when the donumas prepared. PLEASE REVIEW and UTILIZE furthe
guidelines provided on the course website.
Students should adhere to these conventions.
Electronic Communication:UT Arlington has adopted MavMail as its official ares to communicate with
students about important deadlines and events, ellsas to transact university-related business rdigg
financial aid, tuition, grades, graduation, etcl gtldents are assigned a MavMail account andesgonsible

for checking the inbox regularly. There is no aidial charge to students for using this accountchvlemains
active even after graduation. Information abouivating and using MavMail is available at:

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

Drop Policy:Students may drop or swap (adding and droppingssaoncurrently) classes through self-service
in MyMav from the beginning of the registration jper through the late registration period. After tlage
registration period, students must see their acadeadvisor to drop a class or withdraw. Undeclasadients
must see an advisor in the University Advising @enbDrops can continue through a point two-thirflshe
way through the term or session. It is the studemtponsibility to officially withdraw if they doot plan to
attend after registering. Students will not be matically dropped for non-attendance. Repaymernteotain
types of financial aid administered through theudnsity may be required as the result of droppilagses or
withdrawing. For more information, contact the ©&i of Financial Aid and Scholarships
(http://wweb.uta.edu/ses/fao

It is noted that dropping EE4349 create consequefarenot only the student choosing to drop, babdbr
their team members. It is therefore essentiabtwsalt with the course instructor and keep team begmaware
of intentions to drop the course.

Americans with Disabilities Act: The University dExas at Arlington is on record as being committetoth
the spirit and letter of all federal equal oppoityegislation, including the Americans with Dishiiies Act
(ADA). All instructors at UT Arlington are requiretly law to provide "reasonable accommodations” to
students with disabilities, so as not to discrirténan the basis of that disability. Any studentuieqg an
accommodation for this course must provide therucsdr with official documentation in the form ofletter
certified by the staff in the Office for Studentg&lwDisabilities, University Hall 102. Only thoséudents who
have officially documented a need for an accomniodatvill have their request honored. Information
regarding diagnostic criteria and policies for afitay disability-based academic accommodationsheafound

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

Grade Grievances: Any appeal of a grade in thigssomust follow the procedures and deadlines fadey
related grievances as published in the currentngnaéuate / graduate catalog. For undergraduateses, see:
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http://wweb.uta.edu/catalog/content/general/academgulations.aspx#10

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

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

| promise that | will submit only work that | persally create or contribute to group collaboratioremd | will
appropriately reference any work from other sourdesill follow the highest standards of integraypd uphold
the spirit of the Honor Code.

Instructors may employ the Honor Code as they #an their courses, including (but not limited tbaving

students acknowledge the honor code as part okamigation or requiring students to incorporate lthaor

code into any work submitted. Per UT System Regé&tite 50101, §2.2, suspected violations of unigis

standards for academic integrity (including the blo@ode) will be referred to the Office of Stud€dnduct.
Violators will be disciplined in accordance with iMersity policy, which may result in the studengisspension
or expulsion from the University.

The application of this policy to EE 4349 will takeo dimensions. The first is that your design trepresent
the work of your team, and cannot be taken direfctlgn other sources, whether published in book, amag,
or on the internet. The second is that each teast mork independently of all other teams, and meaigher
receive nor give direct design assistance to a reerabanother team. When in doubt, please corbelt
instructor prior to utilizing input that may be afquestionable nature in this regard.

Student Support Services: UT Arlington providegsdety of resources and programs designed tostatfents
develop academic skills, deal with personal siturettj and better understand concepts and informeglated to
their courses. Resources include tutoring, majeetidearning centers, developmental educationseyand
mentoring, personal counseling, and federally fandiewgrams. For individualized referrals, studengs visit
the reception desk at University College (Ransori)Hzall the Maverick Resource Hotline at 817-26197,
send a message to resources@uta.edu, or viewfthmation at www.uta.edu/resources

Student Feedback Survey: At the end of each tetunents enrolled in classes categorized as lecteminar,
or laboratory will be asked to complete an onlied&nt Feedback Survey (SFS) about the course amndth
was taught. Instructions on how to access the §B8&m will be sent directly to students through Mail
approximately 10 days before the end of the tern Allington’s effort to solicit, gather, tabulatend publish
student feedback data is required by state lawlgstiparticipation in the SFS program is voluntary.

Final Review Week: A period of five class days ptio the first day of final examinations in the ¢psessions
shall be designated as Final Review Week. The mermd this week is to allow students sufficient dito
prepare for final examinations. During this wedlere shall be no scheduled activities such as nedjdield
trips or performances; and no instructor shallgsainy themes, research problems or exercisesdésiscope
that have a completion date during or followingsthieek unless specified in the class syllabus.iguFinal
Review Week, an instructor shall not give any exwations constituting 10% or more of the final graebecept
makeup tests and laboratory examinations. In additno instructor shall give any portion of theafin
examination during Final Review Week. During thigek, classes are held as scheduled. In addition,
instructors are not required to limit content tpits that have been previously covered; they magdoce new
concepts as appropriate.

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

The following is a list of commonly used librarysmurces:

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
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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 Eagring's statement on Ethics, Professionalismi, an
Conduct of Engineering Students. Read the statecagefully, sign it, and return it to your insttac. You
may make a copy for your records. Additional cepiéthis statement can be obtained from your iicsr or
the Office of the Dean 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, plagiariemcollusion.

Cheating on an examination includes:
1. Copying from another's paper, any means of comiration with another during examination, giving
aid to or receiving aid from another during exartiorg
2. Using any material during examination that iauthorized by the proctor;
3. Taking or attempting to take an examinationaioother student or allowing another student to take
attempt to take an examination for oneself.
4. Using, obtaining, or attempting to obtain by amgans the whole or any part of an un-administered
examination.
Plagiarism is the unacknowledged incorporation of anothedskvinto work which the student offers for
credit.
Collusion is the unauthorized collaboration of another iegarring work that a student offers for credit.

| have read and | understand the above statement.

In addition, | understand that, in order to endammess 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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