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DSC — 14 main subjects '
LEARNING OBJECTIVES

This paper is based on advanced electronics which starts with in depth understanding of junctions

through energy bands and covers the devices such as UJT, JFET, MOSFET, ete.

LEARNING OUTCOMES

At the end of this course, students will be able 1o,

« Develop the basic knowledge of semiconductor device physics and electronic circuits along with the

practical technological considerations and applications.

« Understand the operation of devices such as UJT, JFET, MOS, various bias circuits of
MOSFET, basics of CMOS and charge coupled devices.
« Learn to analyse MOSFET circuits and develop an understanding of MOSFET I-V

- characteristics and the allowed frequency limits.

« Apply concepts for the regulation of power supply by developing an understanding of various

kinds of RC filters classified on the basis of allowed range of frequencies.

+ Learn to use semiconductor diode as a clipper and clamper circuit

SYLLABUS OF DSC — 14

THEORY COMPONENT

Unit — I (5 Hours)

Intrinsic, n and p type semiconductors, effective mass, carrier concentrations-fermi level in inirinsic;




electron and hole concentrations in equilibrium, temperature dependence, introduction to direct and
indireet band gap semiconductors using energy level diagram
Unit — II (8 Hours)
Barrier formation in pn junction diode, depletion width, contact potential, diode equation, tunnel
diode, storage and depletion capacitances, varactor diode, metal-semiconductor contacts:
' Schottky junction and Ohmic junction using energy band diagram, heterojunction(qualitative, using
energy level diagrams)

~ Unit — III (8 Hours)’
Transistor as a two port network, h parameter equivalent circuit, small signal analysis of a single
stage amplifier, input and output impedance, current and voltage gains; cascading transistor
amplifiers, two stage RC coupled amplifier and frequency response, low, mid and high frequency
range response
Unit — IV (9 Hours)
‘Characteristic and working of UJT, relaxation oscillator. Field Effect Transistors: J FET, Construction,
Idea of Channel Formation, Pinch-Off and Saturation Voltage;Current-Voltage Output Characteristics.
Introduction to metal oxide semiconductor (MOS) device/MOSFET, threshold voltage, enhancement
and depletion mode MOSFETS, output and transfer characterisﬁcs. basic idea of CMOS
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Learning,



PRACTICAL COMPONENT

At least five experiments to be performed from the following list.
1. To study the output and transfer characteristics of a JFET..
To design a dec power supply with a C filter and voltage regulator.
. To design a single stage CE amplifier of given mid gain

2
3
4. To study the characteristics of a UJT

5. To design a simple relaxation oscillator using UJT.
6

-

8

Two stage RC coupled amplifier frequency response.
Study of IV characteristics of MOSFET .
. a. Study IV characteristics of CE BJT

b. obtain h parameters from the characteristic curves
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