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To

The Principal,

Govt. Degree college-Palakonda.

Srikakulam District.

Respected sir,

| K Snmvasarao lecturer in PHYSICS, submlts that we would I|ke to conduct a two months
duration certificate course on‘Electrical Components for llnd and IV th semester students.

“Hence | humbly request you to accord permission to initiate the certificate course in our

Department of PhySICS

RPN L

,/,v,

Thanking you sir

13/12/2021.

ours Faithfuily
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Basic Electronic Components — Types, Functions, Symbols

BY SANTOSH DAS | LAST UPDATED ON DECEMBER 12, 2023

\ L ist of Types of Basic Electronic Components, Functions, Symbols.

Basic Electronic Components are electronic devices or parts usually packaged in a discrete form with two or more
connecting leads or metallic pads. These devices are intended to be connected together, usually by soldering to a Printed

Circuit Board (PCB), to create an electronic circuit with a particular function (for example an amplifier, radio receiver,
oscillator, wireless).

Some of the Basic Electronic Components are: resistor, capacitor, transistor, diode, operational amplifier, resistor array, logic
gate etc. =

HIICCT i rnia ST anaal 80 6y




1. Passive Components

These components are those that do not have gain or directionality. They are also called Electrical elements or electrical

components.

Example: Resistors, Capacitors, Diodes, Inductors.

—-(I‘?E‘“*—~ _-'_‘:: \‘3
w].-;l-llﬂe_ E ‘ G
' !

Resistor Capacitor Diode - Inductor

Passive Electronic Components
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2. Active Components

These components are those that have gain or directionality.

Example: Transistors, Integrated Circuits or ICs, Logic Gates.



2. Active Components

These components are those that have gain or directionality.

Example: Transistors, Integrated Circuits or ICs, Logic Gates.

e e e ST T T T TP ST T T e

J_l_qu

Transistor MOSFET Amplifier Logic Gates

Active Electronic Components

Ml CtramicSTaannal B apus;

IR f” “HF‘HV‘ I
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Tran5|sto; - o ! . Do Capacitor -
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Current Sensor

Electrical Wires & Power Cables




Function of Basic Electronic Components

1. Terminals and Connectors: Components to make electrical connection.
2. Resistors: Components used to resist current.
3. Switches: Components that may be made to either conduct (c/osed) or not (open).
4. Capacitors: Components that store electrical charge in an electrical field.
5. Magnetic or Inductive Components: These are Electrical components that use magnetism.
6. Network Components: Components that use more than 1 type of Passive Component.
7. Piezoelectric devices, crystals, resonators: Passive components that use piezoelectric. effect.
8. Semiconductors: Electronic control parts with no moving parts.
9. Diodes: Components that conduct electricity in only one direction.
10. Transistors: A semiconductor device capable of amplification.
11. Integrated Circuits or ICs: A microelectronic computer circuit incorporated into a chip or semiconductor: a whole system
rather than a single component. ' ‘

Circuit Symbols of Electronic Components

-} Diode :D_
—{ |- cCapacitor :D— Nand gate '—>]— LED
WL Inductor D_ ;

—MW\— Resistor . ;
orgate —f—}-
__|l._ DC voltage J Fuse

T
source :)D_ Xor gate _;;fl;iij Regulator
AC voltage i

Inverter
source —Do— (Nckt gate) }'E Transformer

I ICTHapmic s annnal Rnapis




i

e v Contests s

ictures &Algorithms  Foundational Courses  Data Science  Practice Problem  Python Machine Learning ' Django  DevOps Tutorial ~ Java  JavaScript

Electronic Components

‘

2
Electronic Components play an important role in understanding the working‘s of electrical circuits. The application of electronic
science is widely growing due to the large variety of electronic components, Most of the success in the electronic field over

electricity is due to various characteristics of components, like nonlinear performance, integration, cost, and size of the electronic
components. : ;

If you observe any electronic circuit, there are only five varieties of Electronic Components. The circuit may appear complicated

because several different components, but each type belongs to any of these five t“yp‘es. Electronic Components are classified into

two groups Passive Components and active components. In this article, we will learn about the electronic components and
applications of electronic components. i

e Wili go through Types of Electronic Components
which are classified as Passive and Active elements, and then we will look atitheir respective Symbols. At last, we will through its

Functions, Advantages, and Disadvantages with its Applications.

Table of Content

In this article, We will be going Through what is an Electronic Component, w



* What is an Electronic Component?

« Tvpes of Electronic Components

* Passive Components

+ Active Components

* Working of Electronic Components

» Circuit Symbols of Electronic Component
* Function of Electronic Components

What is an Electronic Component?

Electronic components are the elements of the circuit which help in its functioning the electrical circuit. Electronic components are
the basic building blocks of an eLec:tronic circuit any electronic system or any electronic device. They can control the flow of
electrons in an electronic system or électronic circuit. Electronic components are very small. So that they are easy to carry them
from one place to another place. The cost of electronic components is also low. Electronic components consist of two or more
terminals. When a group of electronic components is connected together in an electronic board such as a printed circuit board

(PCB). 2 useful electronic circuit is formed. Each electronic component in a circuit performs a particular task. They can be classified

into two types Active and Passive Components.

Types of Electronic Components
An electrical circuit is an interconnection of Electronic Components. Based on their capability to generate energy these elements
are classified into active or passive electronic Components.

Electronic Components are classified into two groups:

e Passive Components
e Active components
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Electronic Components

| Passive Components I LActive Component?'

l Resistors ” Capacitors1l '"d”“‘"rl IEIectron Tubes l l Semiconductors l

N\

Diodes  Transistors

Fixed variable Fixed variable Aircore Ironcore Ferrite core Vaccum Tubes Gas filled

Diode Tubes
Triode

Electronic Components

Passive Components

Passive components are electronic devices that don't need an external power source to operate actively. They mainly resist, store

or control the flow of electric current or voltage in a circuit without actively amplifying or generating signals. These Passive

components belongs to inactive fu nc’uons of components, these Passive components do not have capacity to amplify the voltage or
to rectify the supply. Without these components assembly of electronic circuit is not possible

e Resistors, Capacitors, Inductors are called as passive components

e Other Passive components include transformers, diodes, thermistors, varactors, transducers, and many other common

components. These components are available as through-hole and components, and many are available in common packages
with standard land patterns.

Resistors

Resistors control the flow of current by offering resistance. They are used to limit current, divide voltage, and set biasing
conditions in electronic circuits.

Resistors are again classified into fixed type and variable type components

A resistor is a passive two-terminal electrical device thiat resists the flow of current. It is probably the simplest element in an

electronic circuit. It is also one of the most common components as resistance is an inherent element of nearly all electronic
circuits. They are usually color-coded.
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Resistors

Resistors control the flow of current by offering resistance. They are used to limit current, divide voltage, and set biasing

conditions in electronic circuits.
Resistors are again classified into fixed t{/pe and variable type components
A‘rqwi tor is a passive two- termmal eleclncal device that resists the flow of current. It is probably the simplest elementin an

ulc-rtronm rirctut ll i5 also one of the most common components as resnstance is an inherent element of nearly all electronic

cnctnt' lev are us ualLycu[or codvd
Resistors have plenty of .‘a|‘J|bl|catlon but the three most common ones are managing current flow, dividing voltage, and

‘ rm;is;}g:u‘«c:n;:nru’;ilor‘ networks,
‘ | i

I ‘ | ‘I“‘ ‘ I I .

Capacﬂorﬂ“”q‘ “Hw‘ A o

ol Capacnom store and rolu.nw 1-l(mlrlcal energy. They are commonly used for decouplrng, filtering, and energy storage in

clc'clnonlc r;ucum il
. Capnc:torﬂ are agam clas .lfi(=d into fixed type and variable type components.
e The capaator wntmues to hold its charge even if you disconnect it from the source. The moment you connect it to a load, the

stored energy will flow fmm the capacitor to the load.
e Capacitance is the amount of cnergy gtored in a capacitor. The hlgher the capacitance, the more energy it can store. You can

increase the capacitance by mowng the lates closer to each other or increasing their size.

Inductors gl L

¢ Inductors store and release magnetic energy. They dru used for appllcal:ons such as filtering, energy storage, and impedance

matching | Iy e Wi
¢ Aninductor, also known as a reactor, is a pas .we compcnncnt of a circuit having two terminals. This device stores energy in its
magnetic field, returning it to the circuit whenever I‘PQlier
e Whenever the current passes through a w:re it cncates a magnetic field. However, the unique shape of the inductor leads to the

creation of a much stronger mngnetlc fleld Thns powurful magnetlc field, in turn, resists alternating current, but it lets direct
mcﬁurrentﬂow through it. Tm Wmagnetlc figld H:‘)‘l stores energy.

|
‘ ‘
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Active Components

Active components are electronic devices that need an external power source to work. They actively control and manipulate the
flow of electric current in a circuit. These components can amplify, switch, or generate electrical signals. These components are

capable of performing active functions like amplification, rectification and switching they are called as active components. They are

classified into two groups

e The different types of active components include:

e Diode, Transistor, Integrated circuit are called as active components.
e Electron tubes like vacuum tubes like Diodes, triode.

s Semiconductor devices like diodes, LED, Transistor etc.

Diodes
\
¢ Diodes allow current to flow in one direction while blocking it in the opposite direction. They are used for rectification, signal
modulation, and switching applica:fions.
e Diode blocks electric current when it is Reverse biased.
e Diode allows electric current when it is Forward biased.

e Examples include transistors, integrated circuits (ICs), and sensors that require power to perform their functions.
Transistors

e Transistor is an electronic component that amplifies electrical signals.

e They are commonly used in,amplifiers, digital logic circuits, and voltage regulators.

e Transistors function as both, switches and amplifiers in most electronic circuits. Designers often use a transistor as a switch
because unlike a simple switch, it can turn a small current into a much larger one.

e Transistors are often hooked up with logic gates to build a unique piece of an arrangement called a flip-flop.

e A Transistor can store a zero when it’s off or a one wheln it's oﬁ, which is the working principle of computers.

Intégrated Circuits (ICs)
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 Transistors are often hooked up with logic gates to build a unique piece of an arrangement called a flip-flop.

* A Transistor can store a zero when it's off or a one when it's on, which is the working principle of computers.

Integrated Circuits (ICs)

e An integrated circuit (IC) is a small semiconductor chip on which millions of electronic components such as resistors, capacitors
and transistors are fabricated. |

e The integrated circuit function is mainly to offer high-level functions and tasks like amplification, complex digital calculations i.e.

microprocessors, and sngnal processing. |

\
e The sole purpose of ICs is to mcrease the effICIency of the electronic devices, while reducing their size and manufacturing cost

Working of Electronlc Components

Electronic Components play an key roLe in workmg of electrical circuits. Every component in electronic components has specific
function in electrical circuit. Passtve components in electronic components do not require an external power source to operate
actively. They mainly resist, store, pr control the flow of electric current or voltage in a circuit without actively amplifying or

generating signals.

Resistor

¢ Working of Resistor include, It works on the principle of electrical resistance. It works mainly on resistance of an electrical circuit.
Resistance has a property to opposes the flow of electric current.

e Resistor working principle can be explained using Ohm's Law, which states that the current (l) flowing through a conductor is
directly proportional to the voltage (V) across it and it is inversely proportional to its resistance (R). Mathematically, Ohm's Law
is represented as follows : \{ =|"R.

e A resistor is an electronic component that limits the flow of electric current in a circuit. It is used to control the amount of current
flowing through a circuit and to create voltage drops.

o A resistor absorbs energy when electrical current flows through it. The energy abserbed by the resistor is usually discharged in

J’ the form of heat.




Capacitor

e Capacitor is'one of‘ the basic components of the electric circuit, which can store electric charge in the form of electric potential
energy. It consists of‘two conducting surfaces such as a plate or sphere, and some dielectric substance(air, glass, plastic, etc.)
between them. |

o A capacitor is an electronic Eomponent that stores and releases electrical energy. It consists of two conductive plates separated
by anlinsu atlng materlal It can store charge and release it when needed, acting as a temporary energy storage device.

s Capacitors store the eLectrwcal energy and release in the form of electrical field.
| I I

‘Ir;‘ductors” QA LN AT v

b Ny AR T |
° Inductance is an e[ectrlcal C}FCJIF attrrbute that opposes any change in current in the circuit. Electrical circuits have an intrinsic
feature called lnductance ,
e The mductor supphes energy to the circuit to keep current flowing during the “off” switching periods and enables topographies
where the output voltage is higher than the input voltage.

e Inductors store the electrical energy and release in the form of magnetic field.

Transformer

e Working of Transformer include ,The fundamental principle of how the transformer functions are mutual induction between the
two coils or Faraday's Law of Electromagnetic Induction.

e When a positive voltage is applied to base-emitter junction. it allows the flow of electrons from emitter to the base. The flow of
electrons from the emitter to the base creates a path for majority charge carriers to flow from collector to the emitter.

e This controlled flow of holes from the collector to emitter constitutes the output current and it can be amplified based on current
flowing into the base.

e Transformers are used to change the voltage in alternating current (AC) circuits by using electromagnetic induction.
|



Diodes

» Working of diode include, In the N-type region, the majority of charge carriers are electrons and the minority of charge carriers
are holes. Whereas, In the P-type region, the majority of charge carriers are holes and the minority of charge carriers are
electrons, Because of the concentration difference, the diffusion takes place in majority charge carriers and they recombine with
the minority charge carriers which are then collected near the junction and this region is known as the Depletion Region.

e, Diodes allow the flow of electric current in one direction only. They consist of a semiconductor material with a P-N junction.

Integrated (;i'rf:uit

° ‘In‘tegra‘t“ed c‘i‘rcuits are a combination of diodes, microprocessors, and transistors’in a minimized form on a wafer made of silicon.
Each of these components has a specific function.

e These can perform calculations and multiple tasks when combined with each other Integrated circuits is used to that combine
multfple elq‘ctron‘ic cbmponents su{’c,h as transistors, resistors, capacitors, into a single chip.

e AnICcanbe L.ysed‘as arll amplifier, oscillator, timer, counter, logic gate, computer memory, microcontroller or microprocessor.

Transistors

e The working of a transistor is based on the control of current flow between the emitl¥r and collector by the current flowing into

the base.
¢ When a positive voltage is applied to base-emitter junction. it allows the flow of electrons from emitter to the base.

e The flow of electrons from the emitter to the base creates a path for majority charge carriers to flow from collector to the

emitter.
This controlled flow of holes from the collector to emitter constitutes the output current and it can be amplified based on current

flowing into the base.

Transistors act as amplifiers or switches, work by controlling the flow of current between two terminals based on the third
[
terminal’s input voltage.



Circuit Symbols of Electronic Component

Electronic Components |. Circuit Symbol
Resistor - | = M~
Capacitor | ——
IRdictor— == |- — —rrr

Transformer | . }H({
(E) (€
Transistor @
(8)
Diode | : Anode DI eathod
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Function of Electronic Components
Functions of each slectral component are descrided below
¢ Hesmines

o Fleetior Suwitshveg

o Cagar Aowy

o Magrwetn or inducive Components

o [Dwrden

o Tipnyintowy

o irtegsated Cwtity of (s

Resintors Furvdtion of Hetntor w4 to Lent and (ontrol the flow of current in Grcwt resistors are mainly used to resist current.
Resistor funcions based on Ohn y Lew According to Ol s Law. voltage appled across a resistor’s terminal has a direct

Propor tion 1o the electr sl current that Nows via € Revttors huve varlable or fixed resistances. Resistor functions when there is
a need to (ontrod (urrent flow ot 3 detred level

Electric Switthes Electin Swatth m a devae that @ used to broak or complete an electric circuit, It helps in opening and closing
the electrasl crcut When the clectr switth n o "ON° pottion the crcwst i1 complete and allows the current to pass through.
When the elextra swath i o "OFF” poston @ Drests the Orcwt and does not allow the current to flow in the circuit.
Comporents that may be made to ether condhxt [Kloed) or not (open)

Capacitors  The Dass funcon of the CaPactor i Io store energy It common usage includes energy storage, voltage spike
protecton. and ignal fdtenng 1t i 3 ele<trong (Component that store electrical charge in an electrical field.

o Magnetic or Inductive Components These electrcal component functions according to the Inductance law by Faraday.
ALcordng to thes Law. & Current passes «nto &3 cod and from its Left to nght. In this case, the coil produces a magnetic field.
These are Elecincal components that use magnetism. An nductor resists changes in 3 current.

Diodes Diodes are widely used in modern-day Orcuts 1o secure arcuits from over-voltage and they are also used to change AC
current to DC current Duodes are electrona components that conduct electricty in only one direction.

o Transistors The tunchion of transistors s n electnic arcusts or electrnical systems it usually functions as an amplifier or a
switchng Sewile A Uransstor can buld complex electncal systems. It is 3 semiconductor device capable of amplification.

o Integrated Circuits or ICs  Function of an integrated Orowst 15 Ut Can aCt 35 3 microprocessor, oscillator, and timer. This
rrvmrevnarsl 5 The trusnrtatewn o ol encwres lde rnmrsdec reldl an andt b ow i
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Advantages and Disadvantages of Electronic Components

Each electronic component has its own Advantages and Disadvantages:

Electronic Component Advantages Disadvantages

It is used to control

voltage and current in

electrical circuit.
e |t produces heat when

Resistor * Low cost.
. ) current flow in it.
e |t Provide precise -
. e |t does not store energy.
resistance value
e Widely available in
Market.
e |t stores electrical |
energy in it. e [t stores limited energy
Capacitor e |tis used intiming only.
circuits. e |t may leak its charge

It is used to stabilize over time.

voltage in circuit.

e [t stores electrical
e |t can be heavy.

energy in it.
e It causes voltage spikes

e |tisusedin
Inductor
transformers.
e |tis used to stabilize |

when current in the

circuit changes.

voltage in circuit.



ructures & Algorithms

Transformer

Transistor

Integrated Circuit (IC)

Diode

Foundational Courses

Data Science

® ITIS USea In cnanging
the voltage.

¢ [t offers isolation
between input and

output in circuits.

¢ |t acts a amplifier or
switch in circuit.

e [t acts as a key

component in amplifiers.

¢ |t combines multiple
electronic components.

e |t reduces component
size

e It reduces power

consumption.

e It allows current in only
one direction.

e ltis used for rectifying
AC circuit to DC circuit.

e It protects circuit from

reverse voltage.

Practice Problem

Python  MachineLearning Django

¢ |t can be heavy

It is only limited to AC

circuits.

It requires proper
configuration.
It is sensitive to

environmental factors.

Itis complex to
troubleshoot.

It offers limited
customization.

It limits to only one-way
current flow.

It drops voltage across
the diode.

DevOps Tut

Applications of Electronic Components

* Electronic components are used for Industrial automation and motion control.

e Electronic components are used for Machine learning, motor drive control.

* Electronic components are used for Mechatronics and robotics.

¢ Electronic components are used for Power converting technologies, Photo voltaic systems.

* Electronic components are used for Renewable energy applications, Power electronics, and Biomechanics.

e Electronic components are used in Aerospace & Defense and Medical Devices like Advanced devices are being

Nokies ta enciire vaii have tho hact hrasicinm aunaricnmen nm meeceob 2t .+



