o -~

SNS COLLEGE OF ENGINEERING Crcauced

Kurumbapalayam (Po), Coimbatore - 641 107

An Autonomous Institution

Accredited by NBA - AICTE and Accredited by NAAC - UGC with ‘A’ Grade
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai

DEPARTMENT OF COMPUTER SCIENCE AND DESIGN

COURSE NAME : 19EE01 BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

[ YEAR /II SEMESTER - COMPUTER SCIENCE AND DESIGN

Unit 4 — ANALOG ELECTRONICS

Topic 1 : Introduction to ANALOG ELECTRONICS

3/17/2025 Introduction to ANALOG ELECTRONICS/19EE01-BEEE/HARIBABU.S/CSD/SNSCE 1of 8



Analog Electronics Definition, Circuits, and <, ©f

~»

Applications ek ics oa

Analog electronics are electronic systems that use continuous signals to
represent and process information. This is in contrast to digital
electronics, which use discrete signals to represent and process
information. Analog electronics are often used in applications where a
continuous range of values is required, such as in radio and audio
equipment, and in control systems. They can be used to amplify signals,
filter noise, and perform a wide variety of other functions.

Some common components used in analog electronics include resistors,
capacitors, inductors, and transistors.
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Difference Between Analog and Digital Electronics Wew.snsgroups.com
Analog electronics and digital electronics are two different
approaches to processing and transmitting the information.

Analog Electronics Digital Electronics
Signal Type Continuous Discrete
Accuracy High High (with some loss)
Data Capacity Low High
Data Transmission Limited Unlimited
Noise iImmunity Low High
Example Radio and audio equipment, Computers. smartphones, data storage
Applications control systems and transmission
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Analog electronics use continuous signals to represent and process
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information. These systems are often used in applications where a
continuous range of values is required, such as in radio and audio
equipment, and in control systems. Analog electronics can be used to
amplify signals, filter noise, and perform a wide variety of other functions.
Some common components used in analog electronics include resistors,
capacitors, inductors, and transistors.

Digital electronics, on the other hand, use discrete signals to represent and
process information. Digital systems are often preferred for their ability to
store and transmit data with a high degree of accuracy, but they are not
well-suited to certain types of tasks, such as processing continuous signals.
Digital systems are made up of components such as transistors, gates, and
flip-flops, which are used to manipulate binary data.

In general, analog electronics are better suited to tasks that involve
continuous signals and require high accuracy, while digital electronics are
better suited to tasks that involve large amounts of data and can tolerate
some loss of accuracy.
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Analog Electronic Circuits

An analog electronic circuit is made up of a variety of components,
including passive components such as resistors, capacitors, and inductors,
and active components such as transistors. These components are
connected together in a variety of ways to form different types of circuits,
such as amplifiers, filters, oscillators, and analog-to-digital converters
(ADCs).

Analog electronic circuits can perform a wide variety of functions, such as
amplifying signals, filtering noise, and generating repeating waveforms.
They are often used in combination with other types of circuits, such as
digital circuits, to create complex electronic systems.
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Amplifiers: ST TIONS

Amplifiers are circuits that increase the strength of a signal. They are commonly e
used in audio equipment, as well as in control systems and instrumentation.
There are several types of amplifiers, including differential amplifiers, operational
amplifiers, and power amplifiers.

‘Differential amplifiers are used to amplify the difference between two input
signals. They are often used in applications where a high degree of accuracy is
required, such as in instrumentation and medical devices.

-Operational amplifiers (op-amps) are highly versatile amplifiers that can be
used to perform a wide range of functions, including amplification, filtering, and
signal conversion. They are commonly used in a wide variety of applications, such
as audio equipment, control systems, and instrumentation.

‘Power amplifiers are used to amplify high-power signals, such as audio signals
or RF signals. They are commonly used in audio systems, as well as in RF
transmitters and other high-power applications.
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Filters:

Filters are circuits that remove unwanted frequencies from a signal. There are
several types of filters, including low-pass filters, which allow low frequencies
to pass through while blocking high frequencies; high-pass filters, which allow
high frequencies to pass through while blocking low frequencies; and band-
pass filters, which allow a specific range of frequencies to pass through while
blocking others. Filters are commonly used in audio and communication
systems to remove unwanted noise and interference.

We have a detailed explanation of Electronic Filters.

Oscillators:

Oscillators are circuits that generate a repeating waveform, such as a sine
wave or a square wave. They are used in a variety of applications, such as
generating radio frequencies and creating timing signals. Oscillators are
made up of an amplifier and a feedback loop, which causes the amplifier to
oscillate at a specific frequency. The type of waveform and frequency
generated by an oscillator can be controlled by the design of the feedback
loop.
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Analog-to-digital converters (ADCs):

ADCs are circuits that convert analog signals, such as analog audio signals into a digital
form that can be processed by a digital system. ADCs work by sampling the analog
signal at regular intervals and converting the samples into a digital representation. The
resolution of the ADC, or the number of bits used to represent each sample,
determines the accuracy of the conversion.

Comparators:

Comparators are circuits that compare two input signals and produce an output signal
based on the relationship between the two inputs. They are commonly used in control
systems and other applications where an output signal is required based on a
comparison of two input signals. Comparators can be used to detect when one input
exceeds the other, or to determine the relative magnitude of the two inputs.

Voltage Regulators:

Voltage regulators are circuits that maintain a constant output voltage despite
variations in the input voltage or load. They are used in a variety of applications,
including power supplies and battery chargers. Voltage regulators typically use
feedback control to adjust the output voltage based on the difference between the
output voltage and a reference voltage.
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Analog Electronics Applications >
Analog electronics are used in a wide variety of applications, including: o bbbl
1.Radio and audio equipment: Analog electronics are commonly used in radio and audio
equipment, such as radios, amplifiers, and speakers. They are well-suited to these applications
due to their ability to handle continuous signals and provide high accuracy.

2.Control systems: Analog electronics are often used in control systems, such as those found
in manufacturing plants and transportation systems. They are used to amplify and process
signals from sensors, and to control actuators such as motors and valves. We have a detailed
article on Control Systems.

3.Instrumentation: Analog electronics are used in a variety of instrumentation applications,
including medical devices, laboratory equipment, and industrial process control systems. They
are often used to amplify and process signals from sensors, and to display the results on a
gauge or display.

4.Automotive systems: Analog electronics are used in a wide range of automotive systems,
including engine control systems, power steering systems, and braking systems. They are used
to process signals from sensors and to control actuators such as fuel injectors and brake
calipers.

5.Aerospace systems: Analog electronics are used in a variety of aerospace applications,
including aircraft navigation systems, communications systems, and flight control systems.
They are used to process signals from sensors and to control actuators such as flight control
surfaces and engines.
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Analog electronics have several advantages and disadvantages compared to e
digital electronics:

Advantages:

*Analog electronics can handle continuous signals with high accuracy.

‘They can provide high resolution, with a wide range of possible values.
*They can be more robust and reliable than digital systems in certain
environments.

‘They tend to have lower power consumption than digital systems.
Disadvantages:

*Analog electronics are more susceptible to noise and interference than digital
systems.

*They have limited data capacity compared to digital systems.

‘They are not as flexible as digital systems, as they are limited to processing
continuous signals.

‘They are generally more complex and difficult to design than digital systems.
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