ECSE-4120:  ECSE DESIGN

GOAL:

Understanding the process and elements of electrical engineering design through experience in a multidisciplinary project.

Learning OBJECTIVES:

This course builds upon the knowledge and skills that the students have gained from other engineering and professional development courses in the curriculum.  It provides a culminating experience to practice necessary steps in a multidisciplinary project.  In this course the students will:

· Acquire practicing skills, competencies, and points of view needed for engineering professionals

· Acquire skill in working with others as a member of a team

· Learn to analyze and critically evaluate ideas

· Develop skills in expressing oneself orally and in writing

TASKS TO ACHIEVE OBJECTIVES:

· Select a project to work on for the semester

· Form a team of three or four students

· Maintain a project notebook to record individual activities related to the project

· Write a project proposal including a budget as a team

· Develop a system concept as applicable to the project

· Perform engineering analysis using CAD tools for system design

· Execute detail system design and test them using CAD tool and build a sub-module to test the validity of the CAD results

· Make weekly oral presentations of the project progress 

· Make a final oral presentation and write final report

ABET Programs Outcomes and Assessment. ECSE-4120 addresses the following:

a) An ability to apply knowledge of mathematics, science, and engineering knowledge.

This is an important attribute of successful project engineering in ECSE-4120. Mathematics, science and engineering are used in systems design, analyses and testing.

b) An ability to design and conduct experiments, as well as to analyze and interpret data. The essence of ECSE-4120 is to design and implement an electrical engineering project with an emphasis on hardware development and hands on experience. Test results and interpretation of test results are elements of the demonstration, presentation, and final report.

c) An ability to design a system, component, or process to meet desired needs.

The major focus of ECSE-4120 is to exercise this activity. Students design a system or subsystem as part of the course grade.

d) An ability to function on multi-disciplinary teams.

ECSE-4120 students work on a multi-disciplinary project in teams with each team member possessing expertise in some other areas of engineering with a base in electrical engineering.

e) An ability to identify, formulate, and solve engineering problems.

In this course, students formulate their own problems or identify various solutions for specific problems assigned by the sponsor and solve them as engineering design projects. The project identification and formulation are supported by advising faculty.

f) An understanding of professional and ethical responsibility.

Teamwork and professionalism is emphasized throughout the class. Professionalism in presentation of material is reinforced in the reviews including the design review, weekly team meetings, project demonstration, presentation, as well as the final report. Ethics is emphasized in data collection and reporting activities.

g) An ability to communicate effectively.

Both informal and formal communication skills are exercised and graded. Informal meetings including the design review require shared presentations by all participants on the team. In weekly design meetings students are randomly selected to give oral progress report. In the mid-term and final review of the projects, formal presentations are required of all students.

h) The broad education necessary to understand the impact of engineering solutions in a global and societal context.

Projects of industrial significance bring in the global perspective. Projects that address technologies aimed at enhancing quality of life of civilians reflect societal issues. The Humanities & Social Sciences and Professional Development courses in the curriculum provide the necessary broad education.

i) A recognition of the need for, and an ability to engage in life-long learning.

The students are well aware of the need to keep up with the technology, which is ever changing. During the course of the project, the students perform literature search using the library or Internet and gather information from a variety of sources. They learn how to obtain and use technical data on components and subsystems from sources other than textbooks. They also learn when it is appropriate to consult experts.

j) A knowledge of contemporary issues.

The projects are from real world - current technological problems requiring a solution. The technologies applied are current, with the latest available references.

k) An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

ECSE-4120 exercises CAD tool (B2-Spice) which is an industry standard for circuit simulation. They also use current commercial vendor catalogues, data and spec-sheets for simulation parameters.

l) Knowledge of probability and statistics, including applications to electrical /computer engineering practice.

The projects involve sensors/controllers which requires sound knowledge of improving signal to noise ratio. Application of linear regression in component/subsystem modeling is another example. Thus the projects offer the opportunity to apply knowledge of probability and statistics from prior courses.

m) Knowledge of mathematics through differential and integral calculus, and basic and engineering sciences, necessary to carry out analysis and design appropriate to electrical/computer systems engineering.

Most all projects require simulation of circuits/systems wherein the knowledge of mathematics and basic and engineering sciences is applied in solving the simulation problems.

n) Knowledge of advanced mathematics (EE) / discrete mathematics (CSE).

Advanced mathematical skills are employed in complex simulations and controller designs.
