


understand the causes of the problems and solution 
possibilities.

Content: breakdown of the topics 

Contact hours  
Self-study work: time and 
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Assignments 

1. Introduction. Materials of modern 
microelectronics. Crystalline semiconductors: from 
classical ones towards the wide- and narrow-gap 
semiconductors. Disordered structures: micro- and 
polycrystalline, amorphous materials. Organic 
semiconductors. Technology of modern 
microelectronics. 

3      3 4 Repetition for exam. 

2. Physics of surfaces and interfaces. Crystal 
structure of surfaces. Phase and structural transitions. 
Quaziparticles at surfaces. Main principles and 
methods of surface analysis. Electronic states at 
surfaces and interfaces. Theory of potential barrier. 
Carrier transport phenomena at surfaces and 
interfaces. Laboratory work: Investigation of p-n 
structure or Investigation of metal, oxide and 
semiconductor structure. 

5  2  2  9 11 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

3. Contact theory. Metal-semiconductor junction. 
Energy band models, space charge regions, 
formation of potential barriers. Accumulation and 
depletion layers. Rectifying junction, ohmic junction. 
Space-Charge-Limited-Currents (SCLCs). 
Laboratory work: Investigation of metal, oxide and 
semiconductor structure. 

4  2  2  8 10 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

4. p-n junctions. Homo- and heterojunctions. 
Blocking, injecting, ohmic contacts. Effects, limiting 
current flow. Carrier injection, accumulation, 
exclusion and extraction. p-i-n diodes. Laboratory 
work: Investigation of p-n structure or Breakdown 
phenomena in semiconductor structures. 

4  2  2  8 9 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

5. Bipolar transistors and related devices. Theory, 
band structure, analysis of Current-Voltage 
dependencies. Laboratory work: Investigation of 
bipolar transistor and its transient properties. 

4  2  2  8 9 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

6. Three-junction bipolar devices. Dynistors, 
thyristors, diacs. Requirements, characteristic 
features, energy band structure and principles of 
operation. Laboratory work: Investigation of 
Thyristor. 

2  2  2  6 8 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

7. MOSFETs, MESFETs and related devices. 
Theory, band structure, analysis of Current-Voltage 
dependencies. Memory devices. Laboratory work: 
MOSFET. 

3  2  2  7 8 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 

8. High frequency devices. Microwave diodes, 
quantum-effect and hot-electron devices. Single 
electron devices. Spin-effect devices. Giant 
magnetoresistance (GMR) devices. Z2-FET 
transistors. Laboratory work: Transient properties of 

4  2  2  8 9 Preparation for 
laboratory works and 
seminar presentations, 
Repetition for exam. 



semiconductor diodes or Frequency dependences of 
transistors.
9. Photonic light emitting and light-harvesting
devices. Photodiodes, Solar cells, LEDs. Screens and 
monitors based on microelectronic structures: LCD 
(twisted nematic – TN, in plane switching – IPS, 
other modifications). CFL LCD, LED LCD. Passive 
matrix, active matrix. OLED, AMOLED. Laboratory 
work: Investigation of optron or LED. 

3 2 2 7 8 Preparation for
laboratory works and 
seminar presentations, 
Repetition for exam. 

Total 32  16  16  64 76  
 

Assessment strategy Weigh
t,% 

Deadline Assessment criteria 

Oral exam 
 

75 During the 
exam session 

The student needs to answer to 2 questions of the total 40 from 
the whole course and additional questions concerning the 
presented statements. Assessment of answer particularity, 
consistency and mistakes. 

Laboratory work rating 
 

15 All course Ability to answer theoretical questions, understanding of the 
measurement principles and circuitry, quality of the work 
description, ability to explain the results basing on the 
fundamental physical principles. It is obligatory to finish all 
laboratory works. 

Assessment of the 
presentations during the 
seminars. 

10 All course Understanding of the analyzed topics, quality of oral and visual 
presentations. 

 
Author Year 

of 
public
ation 

Title Issue of a 
periodical 
or volume of a 
publication 

Publishing place and house  
or web link  

Compulsary reading 
S.M. Sze 
 

2007 Physics of semiconductor 
devices 

 Wiley Interscience (available 
at the University library). 

Kwok K. Ng 2010 Complete Guide to 
Semiconductor Devices 

 https://onlinelibrary.wiley.com
/doi/book/10.1002/978111801
4769 

V. Kažukauskas 2008 Šiuolaikiniai puslaidininkių 
mikro-elektronikos prietaisai. 
Fizika ir technologija. 

 Progretus, Vilnius (available at 
the University library) 

V. Kažukauskas 
 

2002 Elektriniai reiškiniai 
puslaidininkio paviršiuje. 
Vadovėlis. 

 VU, Vilnius (available at the 
University library) 

Optional reading 
V. Kažukauskas. 
 

1998 Krūvininkai puslaidininkių 
paviršiuose, kontaktuose ir pn 
sandūrose. Uždavinynas.  

 VU, Vilnius (available at the 
University library) 

S. Sze.  2001 Semiconductor Devices: 
Physics and Technology, 2nd 
Edition. 

 Wiley (available at the 
University library) 

K. Seeger.  
 

2002 Semiconductor Physics. An 
Introduction. 8th ed. 

 Springer, Berlin (available at 
the University library) 

 

 
 


