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EC124 BASIC ELECTRICAL CIRCUITS AND ELECTRONIC
DEVICES
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Semester II [First Year]

COURSE OBJECTIVES:

1. Explain the fundamental laws of electrical circuits and analyze the circuits using mesh and nodal
analysis. Describe the alternating voltages and currents.

2. Explain the concepts of various network theorems and Analyze the transient behavior of dc response
for RL, RC and RLC.

3. Understand a  semiconductor material properties and Examine dc analysis techniques for diode
circuits.

4. Discuss the physical structure and operation of the bipolar junction transistor and Investigate various
dc biasing schemes of bipolar transistor circuits.

COURSE OUTCOMES:

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

1. explain the concepts of various laws and analyze the dc circuits using various analyzing techniques.

2. analyze the dc circuits by applying various network theorems and analyze the DC transient response
for the RL, RC and RLC Circuits.

3. acquire knowledge in PN junction diode current components and characteristics, Breakdown diodes
and Rectifiers.

4. acquire the knowledge about the principle of working and operation of  bipolar junction transistor and
analyze transistor circuits under different biasing techniques.

UNIT I Text Book - 1 [CO:1] (15)

Network         Concepts:         Basic         definition         of         charge,         voltage,         current,         power         and         energy,         circuit         concept,
active         and         passive         elements,         ideal,         practical         and         dependent         sources         and         their         V-I         characteristics,         source
transformation,         duality,         voltage         and         current         division,         V-I         characteristics         of         passive         elements         and         their
series         parallel         combination,         Star         Delta         Transformation,         Energy         Stored         in         inductor         and         capacitor,
Kirchhoff's         Voltage         Law         and         Kirchhoff's         Current         Law,         Mesh         and         Nodal         Analysis.

Introduction         to         Alternating         Currents         and         Voltages:                  Instantaneous,         Average         and         Peak,         RMS         values
of         various         waveforms         Crest         factor,         Form         factor,         Concept         of         phase         and         phase         difference         in         sinusoidal
waveforms,         Phase         relation         in         pure         resistor,         Inductor         and         capacitor.

UNIT II Text Book - 1 [CO:2] (15)

Network         Theorems         for         DC         Circuits:         Superposition         theorem,         Thevenin's         and         Norton's         theorems,
Reciprocity,         Maximum         power         transfer         theorems.

Steady         State         Analysis         of         DC         Circuits:         Steady         state         and         transient         response,         source         free,         and         dc
response         of         RL,         RC         and         RLC         circuits.

UNIT III Text Book - 2 [CO:3] (15)

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         and         Breakdown
Diodes.

Rectifiers:         Half         wave         rectifier         and         full         wave         rectifiers,         Full         wave         rectifier         with         capacitor         filter.
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UNIT IV Text Book - 2 [CO:4] (15)

Transistor         Characteristics:         The         Junction         Transistor,         Transistor         Current         Components,         Transistor         as         an
Amplifier,         Transistor         Construction,         Common         Base         configuration,         The         Common         Emitter         configuration,
The         CE         cutoff         region,         The         CE         Saturation         region,         Common         Emitter         Current         gain         and         The         Common
Collector         configuration.

Transistor         Biasing:         Need         for         biasing,         Operating         point,         Load         line         analysis,         Biasing         techniques:         Fixed
bias,         Collector         to         base         bias,         Self-bias.         Stabilization         Factors,         Stabilization         against         variations         in         I                           ,         V                           and

LEARNING RESOURCES:

TEXT BOOK(s):

1. A. Sudhakar, Shyammohan S Palli - Circuits and Networks: Analysis and Synthesis, McGraw- Hill
Education, 5 edition, 2015.

2. Millman's Electronic Devices and Circuits - J.Millman, C.C Halkias and Satyabrata Jit, Mc-Graw Hill
Education, 4th edition, 2015.

REFERENCE BOOK(s):

1. Charles K Alexander, Matthew N O Sadiku, Fundamentals of Electric Cicuits, Fifth edition, McGraw
Hill, 2013.

2. Robert L- Boylestad and Louis Nashesky -Electronic Devices & Circuit Theory, Pearson, 11th edition,
2015.
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