	Course: Fundamentals of micro-electromechanical systems
	VMADI

	Lecturer: Dr. Dénes Fodor
	Academic title:

Associate Professor

	Contact hours:

2+ 0 + 0
	Exam:

C
	Credit:

4

	Aims: The course gives an overview of the fundamentals of microelectronics applied in mechatronic systems, and cover the field of processes and phenomena in semi-conductors, semi-conductor models and their frequency characteristics. It makes the applicant familiar with the basics of monolith technologies and devices and circuits based on the monolith technologies. Moreover, it also covers the topic of main steps in PCB design and manufacture.

	Thematic (for 14 weeks):

1. Definitions of microelectronics and electronics, categories of electronic components; Definitions of passive and active, linear and non-linear, vacuum and solid-state electronic components;
2. Fundamentals of electronics components based on band-theory; Emission work of metals, photo-electronic emission in vacuum; Overview of conduction mechanism in metals, semi-conductors and insulators;
3. Passive components, conductors in special discrete and integrated applications; Resistors, temperature-dependent effects;
4. Capacitors, their losses and dielectrics; Inductivity, inductors, transformators; Passive components in hybrid and monolith integrated layouts; thick-layer, thin-layer and silicon technologies;
5. Semi-conductors, equilibrium and non-equilibrium charge distribution; transport processes, movability; p-n transition, semi-conductor diode; 
6. Rectifiers, switching diodes, avalanche diode, photo-diode, solar cell; Gunn-diode, tunnel diode;
7. Bipolar npn, pnp transistors, the basics of layer transistors and their static characteristics;
8. Small signal operation, electronic equivalent circuits, transistor models; Low and high-frequency applications;
9. Field-effect, field-effect transistors (FET), unipolar devices; MOS diode, field dependency of capacity ratios, surface states, inversion and movability;
10. Insulated-gate FET; Fundamentals of Metal-oxide FET (MOSFET) operation and characteristics; Equivalent circuit, models and switching-type operation;
11. Microelectronic technologies, integrated devices (n-MOS, CMOS, BICMOS);
12. Optical data transfer and processes, opto-electronic devices;
13. Basics of Reliability-theory;
14. Device and instrument reliability and their technology relations

	Suggested textbooks:
Behzad Razavi: Fundamentals of Microelectronics, Wiley 2008

Behzad Razavi: Design of Analog CMOS Integrated Circuits, McGraw Hill 2001

Imre Mojzes: Mikroeletronika és elektronikai technológia, Műszaki Könyvkiadó 1994

A.S. Grove: Physics and Technology of Semiconductor Devices, Wiley 1967
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