





SARDAR PATEL UNIVERSITY
Vallabh Vidyanagar-388120
B.Sc. (Semester - 3)
Subject: Physics

Course: USO3CPHY 2. Z-

Basic Solid State Electronics
(Four Credit Course ~4 Hours per week)
(Effective from June-2019)

UNIT | DC Load Line, Transistor Biasing and Stabilization of Operating Point

Introduction, Basic CE amplifier circuit, DC load line, Bias a Transistor, Selection of operating point,
Need for bias stabilization, Requirement of biasing circuit, Different biasing circuits, Fixed-bias
circuit, Collector to base bias circuit, Bias circuit with emitter resistor, Voltage divider biasing circuit,
Approximate analysis, Accurate analysis, Emitter- bias circuit, PNP transistor biasing circuit

UNIT H Small Signal Amplifiers, h-parameters and Multi-Stage Amplifiers

Introduction, Single stage transistor amplifier, Amplifier performance analysis methods, Graphical
method, Dc and AC load line, Calculation of gain, Input and output phase reiationship, Equivalent
circuit method, Development of transistor AC equivalent circuit, h- parameter equivalent circuit,
Amplifier analysis, Requirement of more than one stages, Gain of muiti-stage amplifier, Decihel,
Gain of multi-Stage amplifier in dB, Why dB is used, How to couple two stages, Resistance-
Capacitance coupling, Transformer coupling, Direct coupling

UNIT [ Feedback in Amplifiers and Oscillators

Concepts of feedback in amplifiers, Types of feedback, Voltage gain of feedback amplifier
Advantages of negative feedback, Stabilization of gain, Reduction in distortion and noise, Increase in
input impedance, Decrease in output impedance, Increase in bandwidth, Amplifier circuit with
negative feedhack, RC coupled amplifier without bypass capacitor, Emitter follower, Oscillators:
Need of an oscillator, Classification of oscillators, Tuned circuit for generation of sine waves,
Frequency of oscillation in LC circuit, Sustained oscillations, Positive feedback amplifier as an
oscillator, The starting voltage, Hartley oscillator, Colpitts osciliator, Basic principles of RC
oscillators, Phase shift oscillator, Wien bridge oscillator

UNIT IV FET and MOSFET

FET: Basic Ideas, Drain curves, Transconductance curves, Biasing in the ohmic region, Biasing in the
active region, Transconductance, JFET amplifiers, The JFET analog switch, Other JFET applications
(Multiplexing, Chopper amplifiers, Voltage control resistance, Automatic gain control}, MOSFET: The
depletion mode MOSFET, The enhancement mode MOSFET, The ohmic region, Passive load
switching, Active load switching, CMOS

Text Books:

1. Basic Electronics and Linear Circuits
N N Bhargava, D C Kulshreshtha and S C Gupta
Tata McGraw Hill Publishing Co. Ltd., New Delhi
2. Electronic Principles
AP Malvino
Tata McGraw Hill Publishing Co. Ltd., New Delhi

Reference Books:

1. Basic Flectronics (Solid State)
B L Theraja
S Chand, New Delhi
2. principle of Electronics
V K Mehta and Rohit Mehta
§ Chand & Co., New Delhi
3. Electronic Devices and Circuits- An Introduction
Allen Mottershead
PHI Learning Pvt. Ltd., New Delhi
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List of Practical:

Determination of ‘g’ by Kater’'s pendulum (fixed distance)

Y’ by Koening’s method

Cardinal points of two lens system

Dispersive curve and power of a prism.

Resolving power of a telescope

Determination of wavelength of monochromatic light using Biprism
Velocity of sound by resonance tube

Determination of unknown wavelength of spectra using Hartmann’s formula
Determination of specific rotation of optically active substance using
Laurent’s half shade polarimeter

10.  Numerical differentiation
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Note: To provide flexibility up to the maximum of 20% of total experiments can be replaced/ added
as per the availability of local facilities of the college.

Books Recommended:

1. Advanced Practical Physics for students
B L Wosnop and H T Flint
Methuen and Co. Ltd., London

2. B.Sc. Practical Physics
CLArora
S.Chand & Co. Ltd., New Delhi

3. Advanced Practical Physics
M S Chauhan and S P Singh
Pragati Prakashan, Meerut

4. Advanced Practical Physics
S L Gupta and V Kumar
Pragati Prakashan, Meerut
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{Two Credit Course ~4 Hours per week)
(Effective from June-2019)

List of Practical:

Load line and determination of Q-point for BIT

Frequency response of a RC coupled amplifier (without feedback)

Study of transformer parameters

Variation of I and Ve with temperature for Fixed bias/ Potential divider circuit
Impedance by voltage drop method

Inductance L by Maxwell’s bridge

Study of L-C-R series resonance circuit

RC Phase shift oscillator

Planck’s constant ‘h” using photocell

Exponential least square fitting
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Note: To provide flexibility up to the maximum of 20% of total experiments can be replaced/ added
as per the availability of local facilities of the college.

Books Recommended:

1. Advanced Practical Physics for students
B L Wosnop and H T Flint
Methuen and Co. Ltd., London

2. B.Sc. Practical Physics
CLArora
S.Chand & Co. Ltd., New Delhi

3. Advanced Practical Physics
M S Chauhan and S P Singh
Pragati Prakashan, Meerut

4. Advanced Practical Physics
S L Gupta and V Kumar
Pragati Prakashan, Meerut
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