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Details:

Course Title: Modern Solid State Devices (0909.411)

Sponsor: Dr. Linda M. Head, Dr. John L. Schmalzel and Electrical
Engineering curriculum committee

Credit Hours: 3 credit hours

Course Level: Junior 1, Junior 2 or Senior

Curricular Effect: Elective course for electrical engineering majors

Prerequisites: Electronics I > ' - -1

Suggested Time/ Spring 1999

Scale of Implementation One section

Resources Faculty will be hired and laboratory equipment obtained
consistent with Engineering School multi-year budget.
Library acquisitions will be required.

Rationale:

The proposed course is a revision to part of the Engineering Curriculum Proposal approved by the
College Senate in December, 1994. The proposed course is consistent with the establishment of the
School of Engineering approved by the Board of Trustees in February, 1995.

This course will provide student with the opportunity to learn the physical fundamentals of
semiconductor device operation. There are two goals that will be met in the content of this coursc.
The first goal is to provide the student with a sound understanding of existing devices. The principles
of Integrated Circuit (IC) design, fabrication and operation are based on the physical properties of
semiconductor materials. A thorough understanding of these physical propertics makes the study of
electronic circuits and systems more meaningful for the student. The second goal is to develop the
basic tools that the student will use to understand and analyze newly developed devices and
applications. Meeting this goal requires that the student understand semiconductor materials and
conduction processes in solids. By giving the student the tools to become a lifelong “self-educator” we
invest in the future of the engineering profession.

Essence of the Course:
Objectives:

The proposed course has a number of objectives:

(1) Introduce structures of solids and semiconductor fabrication techniques

(i1) Provide an understanding of atomic structure, energy distributions and carrier processes
in semiconductors

(111) Provide a thorough description including conduction processes of a p-n junction

(iv) Develop an ability to analyze and model the dc and ac functioning of three terminal
semiconductor devices

(v) Introduce the fundamentals of laser operation

Topical Outline:

e  Crystal properties and growth of semiconductors

¢ Physical models of solids

¢ Energy bands and charge carriers in semiconductors
e Excess carricrs in semiconductors

*  P-njunctions



e Bipolar junction transistors
e Field effect transistors
e Lasers

c¢) Evaluation and Grading Procedures:

Student grades will be based on projects, examinations, homework, laboratory reports and written and
oral technical communication.

d) Course Evaluation:

The proposed course will be evaluated based on student evaluations and critical review by engineering
faculty.

e) Texts:

D.A. Neamen, Semiconductor Physics and Devices, Basic Priniciples, Richard D. Trwin, Inc., Homewood,
IL, 1992.

A.Bar-Lev, Semiconductors and Electronic Devices, Third Edition, Prentice-Hall, New York, 1993.
R.F. Pierret, Semiconductor Device Fundamentals, Addison-Wesley, Reading, MA, 1996.
B.G. Streetman, Solid State Electronic Devices, Prentice Hall, New Jersey, 1996.

K. Kano, Semiconductor Devices, Prentice Hall, New Jersey, 1998.

4. Results of Consultations:

a) Consulted Departments: None

b) Consultants and Consultant Statements: N/A
¢) Written Consultations: N/A

5. Additional Supporting Information: N/A



Catalog Description:

Modern Solid State Devices (0909.411): 3 credits

This is an introductory course in the fundamentals of solid state electronic devices. The course will
cover the physical structure of silicon and compound semiconductor materials and the conduction
processes in these materials. The p-n junction and its applications will be studied along with the
principles of transistor devices. The course will address analog and switching applications and
introduce basic laser operation.

Prerequisites of Physics 1 (1902 200), Networks I (0909 201), Electronics I (0909 311)



