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COURSE OBJECTIVES:

1. Be acquainted with electrical characteristic of ideal and practical diodes under forward and reverse
bias to analyze and design diode application such as rectifiers and voltage regulator

2. Utilize operational principles of bipolar junction transistors and field effect transistors and use them
for the analysis of basic amplifier circuits.

3. To analyze the transistor circuits under different biasing and compensation techniques
4. To understand the characteristics of MOS capacitor and MOSFET

COURSE OUTCOMES:
After successful completion of the course, the students are able to

1. Acquire knowledge in PN junction diode current components and characteristics, Breakdown diodes,
Rectifiers and capacitor filters, Working and characteristics of BJT, JFET, MOS capacitor and
MOSFET,Stabilization and Compensation techniques

2. Develop technical skills in analyzing the rectifiers, filters and transistor biasing circuits for the given
set of specifications.

3. Design and Develop different biasing techniques such as fixed bias, collector to base bias and
self-bias for the given specifications of BJT and also compensation methods.

4. Apply course knowledge and evaluate numerical and analytical problems in PN junction diode, Zener
diode voltage regulator, rectifiers, filters, BJT, JFET and MOSFET.

UNIT | Text Book - 1 [CO:1,2,4] (14)

Junction-Diode Characteristics:The Open-circuited P-N junction, The P-N Junction as a Diode, The
Current Components in a P-N Diode, The Volt-Ampere Characteristic, Temperature dependence of the
V/I characteristic, Diode resistance, Transition Capacitance, Diffusion Capacitance, Breakdown Diodes.
Rectifiers: Half wave rectifier and full wave rectifiers, Full wave rectifier with capacitor filter.

UNIT Il Text Book - 1 [CO:1,2,4] (12)

The Bipolar Transistor : The Junction Transistor, Transistor Current Components, Transistor as an
Amplifier, Common Base configuration, The Common Emitter configuration, Common Collector
configuration.The Junction filed effect transistor: Construction, operation and characteristics, The
Pinch-off voltage, transconductance.

UNIT 11l Text Book - 1 [CO:1,2,3,4] (10)

Transistor Biasing and Thermal Stabilization: The operating Point, Bias Stability, Biasing techniques,
Stabilization Factors, Stabilization against variations in 1.,,V,_and 3, Bias Compensation, Thermal
Runaway, Thermal Stability.

UNIT IV Text Book - 2 [CO:1,2,4] (12)

Fundamentals of the Metal-Oxide-Semiconductor Field effect transistor : The two terminal MOS
structure: energy band diagrams, depletion layer thickness, work function differences, flat band voltage,
threshold voltage, charge distribution; Capacitance-Voltage characteristics: Ideal C-V characteristics,
Frequency effects; The basic MOSFET operation : MOSFET structures, current-voltage relationship -
concepts, current-voltage relationship - Mathematical derivation, transconductance, substrate bias
effects; Non-ideal effects: channel length modulation, velocity saturation.

LEARNING RESOURCES:
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TEXT BOOK(s):

1. Jacob Millman and Christos C. Halkias - Integrated Electronics, TMH, 1972.
2. Donald A.Neamen and Dhrubes Biswas - Semiconductor Physics and Devices, fourth edition,
McGraw Hill, 2012.

REFERENCE BOOK(s):

BG.Streetman, and S.K.Banerjee - Solid state electronic devices, 7th edition ,Pearson,2014.
S.M.Sze and K.N.Kwok - Physics of semiconductor devices, 3rd edition, John Wiley 1991.

C.T.Sah - Fundamentals of solid state electronics, World Scientific publishing co.inc, 1991.
Y.Tsividis and M.Colin - Operation and modeling of the MOS transistor, Oxford Univ.Press, 2011.
Kannan Kano,Semiconductor devices ,Upper Saddle River, New Jersy: Prentice Hall, 1998.

Donald A.Neamen, Microelectronics: Circuit Analysis and Design, fourth edition, McGraw Hill, 2010.

L

WEB RESOURCES:

http://nptel.iitm.ac.in/courses/
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