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Course Revision

Course taken only by Majors

Course Title: Solid State Material Science
Course Number: ENGR 252
  Date: 11-29-10


Nature of

revision: 

Rationale

for

revision: 

Will the revision have an impact on the core curriculum?   □Yes   □xNo

     If Yes, indicate impact below:


Will the revisions have any impact on another department?   □Yes   □xNo

    If yes, indicate the impact on and the response of the affected department:

   

 =
 

Will the revisions require allocation/reallocation of University resources?   

□Yes   □xNo

    If Yes, indicate resources needed for revision:
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We are witnessing an explosion of new and directly applied knowledge in the area of modern solid state devices. Our Phys/EE dept has to remain nationally competitive with others in this field, by expanding the electronic devices curriculum. Special effort is planned for two major areas: (a) photonics and (b) power. 





To modernize our electronics and micro-electronics course to modern standards as done in most top Electrical Engineering  and Applied Physics Depts in the country


To expand by including modern photonic devices (LED’s, solar cells, laser diodes and photo-detectors)


To include Power devices in the curriculum (as done in most undergrad and grad schools in the country)


To familiarize our students with modern materials and approaches and with recent discoveries (e.g. quantum Hall effect, high efficiency solar cells, quantum well photodetectors)


To better prepare our Phys/EE students for the job market and grad school in the energy, communications and power sectors


To offer detailed treatment (at the undergrad level) of modern photonic and power devices


To include and treat quantum phenomena (e.g. tunneling)  as a natural part of  modern devices: solar cells, lasers, photo-detectors and power devices








To Change the description of the “ENGR 252” course: from the broad “Solid State Materials Science” title to:


“Photonic & Power Solid State Devices”


To Expand the content and the syllabus of the course


To Concentrate on photonic and power devices





Old description 


(Prerequisites: ENGR 250, Math 222). The crystalline state of matter, multi-electron atoms and band theory of solids; quantum statistics applications, applications to p-n junction diodes, including photodetectors. LED’s and Photovoltaics; Bipolar and Field Effect Transistors and transistor modeling. Three hour lecture.





New description


(Prerequisites: ENGR 250, Math 222)


The crystalline state of matter, band theory of semiconductors, semiconductor statistics, carrier drift and diffusion, impurities in semiconductors, electron generation-recombination processes, p-n junctions, optical absorption and optical devices: solar cells, photo-detectors, light emitting diodes, laser diodes, solid state lasers, power diodes, power MOSFET’s, Thyristors. Three hour lecture.








 optical absorption and optical devices: solar cells, photo-detectors, light emitting diodes, laser diodes, solid state lasers, power diodes, power MOSFET’s, Thyristors. Three hour lecture.
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