Formular për SYLLABUS të Lëndës 
	Basic data of the subject

	Academic Unit: 
	FNMS, Chemistry Department

	Course title:
	Semiconducting and superconducting inorganic materials

	Level:
	Master

	Course status:
	Elective

	Study year:
	II-nd year / III-rd semester

	Number of hours per week:
	2 + 1

	Credit value – ECTS:
	6

	Time / location:
	-

	Lecturer:
	Avni BERISHA

	Contact details: 
	Email: avni.berisha@uni-pr.edu 



	

	Course description
	In this module the students will be presented the basis of semiconducting and superconducting inorganic material. Within will be elaborated different inorganic materials with the scope of the materials of particular interest with electric/magnetic/optic properties, mechanism of conductivity, integrated circuits and practical application of such materials.

	Course objectives:
	The module is prepared to familiarize students with the latest achievements in the field of semiconductors and superconductors, in which will be elaborated the phenomena behind the electronic, magnetic and optical properties of these materials. It will emphasis the recent achievements in the construction of integrated circuits as well as the different techniques for formation of the thin films onto surfaces.

	 Learning outcomes:
	After completing this module, the students will be able to:

• recognize structure/conductivity differences and to classify the different materials in conductors, semiconductors and insulators,

• recognize and understand the phenomenon of superconductivity, and the potential applications of superconducting material
• have a basic knowledge about the effect of doping the semiconductors,
• realize in the right way right the enormous impact of the semiconducting materials on the overall development of human technology.

	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Activity 
	Activity 
	Activity 

	Lectures
	2
	15
	30

	Exercise theoretical/laboratory
	1
	15
	15

	Practice work
	1
	15
	15

	Contact with lecturer/consultations
	2
	5
	10

	Field exercises
	2
	2
	4

	Mid-terms, seminars
	2
	5
	10

	Homework
	1
	5
	5

	Individual time spent studying (at the library or home)
	2
	15
	30

	Final preparation for the exam
	1
	5
	5

	Time spent in evaluation (tests, quiz, final exam)
	2
	5
	10

	Projects, presentations, etc.
	2
	3
	6

	Total

	18
	90
	140

	

	Teaching methods  
	Teaching methodology is based on: Lectures, exercises, seminars and debates.

	
	

	Evaluation methods
	First midterm evaluation:                                      12 % 

Second midterm evaluation:                                 12 % 

Eval. report from practical work (assistant)           6 %

Homework  and seminars:                                      6 % 

Regular attendance:                                               4 % 

Final exam:                                                     __60 %___
Total                                                                   100%  

The final grade  will be calculated as follows:

51%- 60% = 6

61% -70% = 7

71% - 80% = 8

81% - 90% = 9

91%-100% =10

	Literature

	Basic Literature:  

	The science and engineering of materials, Donald R. Askeland, Pradeep P. Fulay, Wendelin J. Wright, CL Engineering; 6 edition (2010)
Fundamentals of Semiconductor Manufacturing and Process Control, Wiley-IEEE Press; 1 edition, (2006)

	Additional Literature 
	Materials Science and Engineering: International Student Version, John Wiley & Sons, 2010.


	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Electronic materials, Ohm’s Law and electrical conductivity, Band structure of solids, Conductivity of metals and alloys 

	Second  week:
	Semiconductors, n-type semiconductors, p-type semiconductors, Application of semiconductors, bipolar transistors

	Third  week:
	General overview of integrated circuit processing, Techniques for thin film deposition (physical deposition of vapors, chemical deposition of vapors and electrodeposition).

	Fourth  week:
	Conductivity in other materials – conductivity in ionic materials, Applications of lonically Conductive Oxides,  Conduction in Polymers,  Insulators and Dielectric Properties,  Polarization in Dielectrics. Piezoelectricity and Ferroelectricity

	Fifth  week:
	Magnetic Materials,  Classification of Magnetic Materials,  Magnetic Dipoles and Magnetic Moments. Magnetization, Permeability.

	Sixth  week:
	Applications of Magnetic Materials, Soft Magnetic Materials,  Data Storage Materials,  Permanent Magnets

	Seventh  week:
	First midterm evaluation

	Eighth  week:
	Magnetic Alloys.  Ferrimagnetic Ceramic Materials.

	Ninth  week:
	Photonic materials,  The Electromagnetic Spectrum.  Refraction, Reflection, Absorption, and Transmission.

	Tenth  week:
	Photoconduction,  solar cells.  Light Emmiting Diodes (LEDs).

	Eleventh  week:
	Selective Absorption, Transmission, or Reflection.  Examples and Use of Emission Phenomena.  Examples and Use of Emission Phenomena.

	Twelfth  week:
	Luminescence – interaction of electrons of outter shell,  phosphoresence. Light-Emitting Diodes—Electroluminescence.  Thermal Emission.  Fiber-Optic Communication System

	Thirteenth  week:
	Basic notions in chemistry/physics of conductors. Modern superconductors. 

	Fourteenth  week:
	Synthesis, chemistry, structure and application of superconducting materials. 

	Fifteenth  week:
	Second midterm evaluation


	LAB 

	Experiment  Nº :  
	Laboratory experiments:  

	•1•
	Measurement of conductivity of metals and alloys. The effect of temperature on conductivity of materials.

	•2•
	

	•3•
	TiO2 Raspberry based Graetzel cell

	•4•
	

	•5•
	

	•6•
	

	•7•
	Modification of SiO2, TiO2 and ZnO surface by carboxylic acids – IR Characterization

	•8•
	

	•9•
	

	•10•
	Modification of mild steel, aluminum and different oxide surfaces (SiO2, TiO2 and ZnO) surface by phosphonic acids – Spectroscopic Characterization

	•11•
	

	•12•
	

	•13•
	Surface modification and patterning of copper and gold plates through electroreduction of diazonium salt.

	•14•
	

	•15•
	


	Academic policies and rules of conduct:

	Regular attendance of students in classes is desirable but in the lab exercises this is mandatory. Compliance with the schedule of lectures and exercises is mandatory. During the lectures and exercises the use of cell phones is prohibited.
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