Physics: "Defects in crystals”- PH 510/PH610  

Duration: 
Winter term-2009

Tuesdays, 16:40-18:40
Credits: 2 credits – 2 hours per week for 10 weeks

Instructor:
Dr. Sergei Rouvimov


Office Hours: Wednesday 12:00 – 12:30



Office Location: SB 1, room 201A



Tel. (503) 725-4248; e-mail: rouvimov@pdx.edu
References: 

The following references were used during the preparation of notes. Students are not required to purchase all books, but the first book is recommended to buy.
(1) R. J.T. Tilley “Defects in Solids” J. Willey & Sons, N.J.,2008

(2) A. Kelly and G.W. Groves “Crystallography and Crystal Defects”, Addison-Wesley .

 The book covers a majority of the materials discussed in the class. It is recommended as the main reference book.
(3) D. Hull and D.J. Bacon “Introduction to Dislocations”, 4th Edition, Pergamon 

Excellent introductory book.

(4) Ch. Kittel “Introduction to Solid State Physics (Ch. 1-5).

Knowledge of basic solid state physics is essential for the class.

Additional literature:
(5) J.P. Hirth and J. Lothe “Theory of Dislocations”, Wiley-Inter-science 

(6) J. Friedel “Dislocations”, Pergamon 

(7) Y. Leng “Materials Characterization”, J. Willey & Sons, Pte Ltd, 2008

Grading:


Home work (5 problem set)
             15%



Term paper
            


20%

Midterm exam



25%



Final exam



40%

"Defects in crystals: nature, effect on materials properties and
characterization".
This is an introductory course to crystal structures and defects crystalline materials 

that addresses nature of the defects, their effect on materials properties, mechanisms of originations and methods of defect control (defect engineering) and detection. It combines basic fundamental concepts of physics and materials science with advanced metrology and applications to micro-and opto - electronics and failure analysis.
The course may be interesting to both graduate and undergraduate students who would like to pursue their career in research, engineering or quality control of semiconductor materials, but could be also interesting to future materials scientists.

Brief structure of the Course

1. Introduction: Basic crystallography, Miller indexes, electronic structure of solids, etc.

2. Intrinsic point defects: Defect nature, origination in crystal growth and materials processing, etc.

3. Extrinsic point defects - impurities: diffusion, solubility, doping
and contamination, process control and defect engineering, etc.

4. Linear defects - dislocations: dislocation theory, elasticity theory and plasticity of
solids, mechanisms of dislocation generation during crystal growth and
device processing, work hardening, etc.

5. Planar defects - surfaces and interfaces: surface structure and
reconstruction, grain boundaries and interfaces, thin films, lattice
mismatch, misfit dislocations, etc.

6. 3D defects - precipitates and inclusions: formation, shape,
stability, internal gettering in CZ Si, etc 

