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	2.
	Course ID
	Semester
	Assessment
	Credit
	Language
	Semester of the subject

	
	BMEVIEED107
	1
	4+0+0exam
	5
	English
	


3. Course coordinator and department:

Dr. Mizsei, János, Department of Electron Devices
4. Instructors:

	Name:
	Affiliation:
	Department, institute:

	Dr. Mizsei, János
	professor
	Department of Electron Devices

	Dr. Zólomy, Imre
	professor
	Department of Electron Devices


5. Required knowledge:

Microelectronics, Solid-state physics
6. Pre-requisites:

None
7. Objectives, learning outcomes and obtained knowledge:

The rapid development of microelectronics was made possible by the rapidly decreasing size of the devices. As a result of the size reduction, it can be used in conventional semiconductor devices, new quantum mechanical phenomena occur in MOS FET transistors. However, the size reduction and the development of technology have enabled the development of new tools, which will perspectively take over the role of traditional tools at the boundaries of their operation. The object is to describe the new quantum mechanics phenomena in traditional instruments and to describe the operation, physics and technology of new devices. Another objective is to describe the new organic semiconductors and the tools they can produce.

8. Synopsis: 

Lecture topics: New quantum mechanical phenomena and consequences of massive reduction in MOS FET and bipolar transistors. Tunnel currents in gate insulators and pn transitions. Resonant phenomena in the channel. The inversion layer physics, the formation of subbands, the change of the electron distribution and its consequences. Two-dimensional electronase and its role in MESFET and HEMT devices. Resonant tunnel devices. Dual barrier diode, resonant tunnel bipolar transistor (RTBT). Ballistic injection and transport phenomena. Multiple RTBT. Application examples. Unipolar resonant tunnel transistor. Super Grid-Based Transistor. Hot-electronic transistor. The one-electron memory cell. Quantum pits and their applications. Porous silica. Carbon nanotubes and nano-tools. Organic semiconductors, molecular electronics.

Test methods in nanometer size range: STM, AFM, KFM, NSOM
9. Method of instruction:

4 hours/week lectures 
10. Assessment:

a.
Survey of pre signed article, short report
b.
In the exam period: written examination
11. Recaps:
Based on discussion with instructors. 
12. Consultations:
By appointment with the instructors.
13. References, textbooks and resources:

Mandatory curriculum:

· Periodically updated electronic tutorials by the instructors
Optional, auxiliary resources
S.M. Sze:High-Speed Semiconductor Devices, Wiley-Interscience Publication, 1990, ISBN 0-471-62307-5
M.J. Kelly: Low-Dimensional Semiconductors, Claredon Press, 1995, ISBN 0 19 851781
S Luryi, J.M. Xu, A. Zaslavsky: Future Trends in Microelectronics, Wiley-Interscience Publication, 1999, ISBN 0-471-32183-4
Bharat Bhushan (ed.): Springer handbook of nanotechnology, Springer-Verlag Berlin Heidelberg 2004
Rainer Waser, Nanoelectronics and Information Technology, Second corrected edition, 2005, WILEY-VCH Verlag GmbH
William A. Goddard III, Donald Brenner, Sergey Edward Lyshevski, Gerald J Iafrate;
Handbook of Nanoscience, Engineering, and Technology, Third Edition, September 30, 2017  CRC Press ISBN 9781138074620 -
14. Required learning hours and assignment
	Classes
	60

	Preparation for classes
	20

	Preparation for classroom practices
	0

	Preparation for test
	0

	Homework
	0

	Learning the prescribed matters
	20

	Preparation for exam
	50

	Sum
	150


15. Syllabus prepared by:

	Name:
	Affiliation:
	Department, institute:

	Dr. Mizsei, János
	professor
	Department of Electron Devices

	Dr. Zólomy, Imre
	professor
	Department of Electron Devices


