	Course:
Fundamentals of materials   (Anyagszerkezeti ismeretek)
	
VMADI

	Lecturer:
István Bársony, DSc 
	Academic title:
research professor

	Contact hours:
2 + 0 + 0
	Exam:
C
	Credit:
4

	Aims:
General overview of all the fundamentals in materials science to rely on in micro/nanosystems and electronic technology

	Thematic (for 14 weeks):
Scope and evolution of materials science. Subdivision of materials.
The connection between structure, properties and processing (technology) of materials.
Fundamentals of material structure:
Elementary particles, atomic structure, band-structure, periodic system of elements. Chemical bonds, aggregate conditions. 
Crystalline structure; 
Single crystal, crystal defects, poly-crystal and amorphous state.
Solid-state; mechanical and electric properties vs. crystal structure and crystal defects. 
Metals and their alloys;
Mechanical and electric properties. Processing, applications in the electrotechnique, electronics; conductor-, contact- and resistor-materials.
Semiconductors, elemental and compounds semiconductors
Intrinsic conduction, doping, electron and hole conduction. Fermi-statistics, diffusion and drift current, fundamentals of operation of electronic devices. Galvano-magnetic and thermoelectric effects, special semiconductor effects with special emphasis on sensor applications. 
Dielectric materials;
Conduction mechanism in insulators, polarisation, dielectric constant and dielectric losses. Insulating gases, liquids, organic and inorganic solid dielectric materials (lasses, ceramics) and their application areas.
Magnetism, structure of magnetic materials; 
dia-, para-, ferro- , antiferro- and ferri-magnetism. Special magnetic materials: metals
single crystals, glass metals and superconductors.


	Suggested textbooks:

James W. Mayer, S.S.Lau (1990): Electronic Materials Science: For Integrated Circuits in Si and GaAs, Macmillan Publishing, N.Y.
S.M. Sze  (1982): Physics of Semiconductor Devices, 2nd Edition, Wiley-Interscience  


	Student’s role:
[bookmark: _GoBack]Compilation of the selection of nanostructured materials to be used in sensor applications relying on accessible databases under special aspect of applicability.
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