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Course Objectives:

e To introduce the concept of electrical circuits and its components
e To introduce the concepts of diodes & transistors, and
e To impart the knowledge of various configurations, characteristics and applications.

Course Outcomes: After this course, the student will be able

e To analyze and solve electrical circuits using network laws and theorems.
e To identify and characterize diodes and various types of transistors.

UNIT -1

Basic Concepts of Electrical Circuits and Single Phase AC Circuits

Electrical Circuits: R-L-C Parameters, Voltage and Current, Independent and Dependent
Sources, Source Transformation — V-1 relationship for passive elements, Kirchoff’s Laws,
Network reduction techniques — series, parallel, series-parallel, star-to-delta, delta-to-star
transformation, Nodal Analysis,

Single Phase AC Circuits: R.M.S. and Average values, Form Factor, steady state analysis of
series, parallel and series-parallel combinations of R, L and C with sinusoidal excitation,
concept of reactance, impedance, susceptance and admittance — phase and phase difference,
Concept of power factor, j-notation, complex and polar forms of representation.

UNIT - 11

Resonance: Series resonance and Parallel resonance circuits, concept of bandwidth and Q
factor, Locus Diagrams for RL, RC and RLC Combinations for Various Parameters.

Network Theorems: Thevenin’s, Norton’s, Maximum Power Transfer, Superposition,
Reciprocity, Tellegen’s, Millman’s and Compensation theorems for DC and AC excitations.

UNIT - 1

P-N Junction Diode: Diode equation, Energy Band diagram, Volt-Ampere characteristics,
Temperature dependence, Ideal versus practical, Static and dynamic resistances, Equivalent
circuit, Load line analysis, Diffusion and Transition Capacitances.

Rectifiers and Filters: P-N junction diode as a rectifier - Half Wave Rectifier, Ripple Factor -
Full Wave Rectifier, Bridge Rectifier, Harmonic components in Rectifier Circuits, Filters —
Inductor Filters, Capacitor Filters, L- section Filters, - section Filters.

UNIT - IV
Bipolar Junction Transistor (BJT): Construction, Principle of Operation, Symbol,
Amplifying Action, Common Emitter, Common Base and Common Collector configurations.



Transistor Biasing And Stabilization - Operating point, DC & AC load lines, Biasing - Fixed
Bias, Emitter Feedback Bias, Collector to Emitter feedback bias, Voltage divider bias, Bias
stability, Stabilization against variations in Vge and B, Bias Compensation using Diodes and
Transistors.

Transistor Configurations: BJT modeling, Hybrid model, Determination of h-parameters
from transistor characteristics, Analysis of CE, CB and CC configurations using h-parameters,
Comparison of CE, CB and CC configurations.

UNIT-V

Junction Field Effect Transistor: Construction, Principle of Operation, Symbol, Pinch-Off
Voltage, Volt-Ampere Characteristic, Comparison of BJT and FET, Small Signal Model,
Biasing FET.

Special Purpose Devices: Breakdown Mechanisms in Semi-Conductor Diodes, Zener diode
characteristics, Use of Zener diode as simple regulator, Principle of operation and
Characteristics of Tunnel Diode (With help of Energy band diagram) and Varactor Diode,
Principle of Operation of SCR.
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