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Semester III [Second Year]

COURSE OBJECTIVES:

Objectives of the course are

1. Develop a strong foundation of BJTs and JFETs at low and high frequencies using two-port and
small-signal models.

2. Apply h-parameter and hybrid-pi models to determine amplifier parameters such as input resistance,
output resistance, and gain.

3. Evaluate the performance of multistage amplifiers with respect to frequency response, gain,
bandwidth, and distortion characteristics.

4. Design and analyze feedback amplifiers and oscillators, and verify the conditions required for
sustained oscillations in different BJT-based oscillator circuits.

COURSE OUTCOMES:

After successful completion of the course, the students are able to

1. Explain the operations of single-stage BJT and JFET amplifiers, multistage amplifiers, feedback
amplifiers and oscillators.

2. Apply h-parameter and hybrid-Ã•â‚¬ models to various BJT and JFET amplifier configurations to find
small-signal parameters at low and high frequencies.

3. Analyze the frequency response of multistage amplifiers and assess their performance in terms of
gain, bandwidth, and distortion.

4. Design and evaluate feedback amplifiers and oscillators, and establish conditions for stable
sinusoidal oscillations.

UNIT I [CO:1,2] (12)

Transistor         at         Low         Frequencies:         Two         Port         Devices         and         Hybrid         Model,         Transistor         Hybrid         Model,         The
h-Parameters,         Analysis         of         Transistor         Amplifier         Circuit         Using         h-Parameters,         Emitter         Follower,         Millers
Theorem         and         its         Dual,         Simplified         Common         Emitter         Hybrid         Model,         Simplified         Calculations         for         the
Common         Collector         Configuration,         Common         Emitter         Amplifier         with         an         Emitter         Resistance.

FET         at         Low         Frequencies:         JFET         Small         Signal         Model,         Common         Source         ,         Common         Gate,         Common         Drain
Configurations.

UNIT II [CO:1,2] (12)

Transistor         at         High         Frequencies:         The         Hybrid         pi         Common         Emitter         Transistor         Model,         Hybrid         pi
Conductance,         The         Hybrid         pi         Capacitances,         Validity         of         Hybrid         pi         Model,         Variation         of         Hybrid         pi
Parameters.         The         CE         Short-         Circuits         Current         Gain,         Current         Gain         with         Resistive         Load,         Single         Stage         CE
Transistor         Amplifier         Response,         The         Gain-Bandwidth         Product,         Emitter         Follower         at         High         Frequencies.

FET         at         High         Frequencies:         The         Common         Source         and         Common         Drain         FET         Amplifiers         at         High
Frequencies.

UNIT III [CO:1,3] (12)

Multistage         Amplifiers:         Classification         of         Amplifiers,         Distortion         in         Amplifiers,         Frequency         Response         of         an
Amplifier,         Step         Response         of         an         Amplifier,         Band         Pass         of         Cascaded         Stages,         The         RC         Coupled         Amplifier,
Effect         of         Emitter         Bypass         Capacitor         on         Low         Frequency                  Response,         Darlington         pair,         Cascade                  and
Cascode         configurations         at         Low         frequency,         .
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UNIT IV [CO:1,4] (12)

Feedback         Amplifiers:         Classification         of         Amplifiers,         The         Feedback         Concept,         The         Transfer         Gain         with
Feedback,         General         Characteristics         of         Negative         Feedback         Amplifiers,         Method         of         Analysis         of         a         Feedback
Amplifier,         Voltage         Series         Feedback,         Current         Series         Feedback,         Current         Shunt         Feedback,         Voltage         Shunt
Feedback.

Oscillators:         Sinusoidal         Oscillators,         The         Phase         Shift         Oscillator         Using         BJT,         A         General         Form         of         Oscillator
Circuit,         The         Wein         Bridge         Oscillator,         Hartley         &         Colpitt's         Oscillators         Using         BJT.

LEARNING RESOURCES:

TEXT BOOK:

Jacob Millman and Christos C. Halkias, "Integrated Electronics", 2nd Edition, 2008, Tata McGraw Hill
Publication.

REFERENCE BOOK(s):

1. Donald A. Neamen, "Electronic Circuit Analysis and Design", Tata McGraw Hill Publishers, 2nd
Edition.

2. Adel S. Sedra and Kenneth Carless Smith, "Microelectronic Circuits", Oxford University Press, 5th
Edition.

3. Robert L Boylested and Louis Nashelsky, "Electronic Devices and Circuit Theory", 10th Edition,
2009, Pearson India.

4. Donald L. Schilling and Charles Belove, "Electronic Circuits - Discrete and Integrated", 3rd Edition,
2002, TMH.

5. David A.Bell, "Electronic Devices and Circuits", Oxford University Press.

B.Tech.(EC)/R-24/2024-2025 Printed through web on 12-08-2026 17:37:21 Page 2/ 2


