
TECHNICAL UNIVERSITY OF KOŠICE 

FACULTY OF ELECTRICAL ENGINEERING AND INFORMATICS 

DEPARTMENT OF ELECTRONICS AND MULTIMEDIA 
COMMUNICATIONS 

 

 

 

 

 

 

 

BASIC OF ELECTRONICS 
Lecture 11 

 

 

 

 

 
2008/09 

doc. Ing. Pavol Galajda, CSc. 

Ing. Mária Gamcová, Ph.D. 

Applied Informatics 

 



Contents 
 

Lecture 11: 

Difference Amplifiers 

Current Sources, Active Loads and Level Shifters 

 

 

 

 

 

 

 

 

 

 

 

References and Sources 
[1] Attia, J. O.: Electronics and Circuit Analysis using MATLAB. CRC Press, Boca Raton London New York 

Washington, D.C., 1999. 
[2] Fonstad, C. G: Microelectronic Devices and Circuits. McGraw-Hill Inc., New York, 1994. 
[3] Galajda, P.– Lukáč, R.: Elektronické prvky. Merkury-Smékal, Košice, 2001. 
[4] Galajda, P.– Lukáč, R.: Elektronické obvody. Merkury-Smékal, Košice, 2002. 
[5] Rizzoni, G.: Principles and Applications of Electrical Engineering, 5th Edition. Ohio State University. 

McGraw-Hill Higher Education, 2007. 
[6] Sandige, R.S.: The Electrical Engineering Handbook. Ed. Richard C. Dorf. Boca Raton: CRC Press LLC, 

2000. 
[7] Savant, C. J.– Roden, M. R – Carpenter, G. R.: Electronic Circuit Design - An Engineering Approach. The 

Benjamin/Cummings Publishing Company Inc., Menlo Park, California, 1987. 
[8] Sedra, A. S.– Smith K. C.: Microelectronic Circuits. Oxford University Press, Inc., Oxford. New York, 

1998. 

 

 



Basic of Electronics  1 

 



2   Lecture 11 

 
 



Basic of Electronics  3 

 



4   Lecture 11 

 



Basic of Electronics  5 

 



6   Lecture 11 

 



Basic of Electronics  7 

 



8   Lecture 11 

 



Basic of Electronics  9 

 



10   Lecture 11 

 



Basic of Electronics  11 

 



12   Lecture 11 

 



Basic of Electronics  13 

 



14   Lecture 11 

 



Basic of Electronics  15 

 



16   Lecture 11 

 



Basic of Electronics  17 

 



18   Lecture 11 

 



Basic of Electronics  19 

 



20   Lecture 11 

 



Basic of Electronics  21 

 



22   Lecture 11 

 

 


