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Let’s Recall !! o o

[ DC Circuits ]
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« C— Conductor — Current flows easily
- R — Resistor — Resists current
- I - Inductor - Impedes sudden current changes

- C — Capacitor — Impedes sudden voltage changes

~ ™ 3 ™
Conductor Resistor Energy

- i g Storage |

-~ | = [ ~ |

- Allows Opposes - Inductor
current current flow - Stores energy
to flow = Unit: Ohm (€2) in magnetic

- Examples: - Functions: field
Copper, Controls Unit: Henry
Aluminum current (H)

- Function: & voltage Functions &
Path for Examples: uses: Opposes
current LED limiting, sudden

voltage current
dividers changes
filters,
timingomers,
g o Bl motors, etc.
| | |
—
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Topics for discussion

» Why DC Circuits: Conductor, Resistor, Inductor, Capacitor ?
» DC Circuits: Conductor, Resistor, Inductor, Capacitor Fundamentals

> DC Circuits: Conductor, Resistor, Inductor, Capacitor Terminologies

> Why DC Circuits: Conductor, Resistor, Inductor, Capacitor

traversals in real world?
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Let's explore

» Electricity?

» Voltage, Current,
Resistance

= Nature of Current

= Ohms Law
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Conductor

Definition: A material that allows free
flow of electric current due to the
presence of free electrons.
« Examples: Copper, Aluminum, Silver.
* Key Characteristics:
 Lowresistance — allows
current to flow easily.

* Conductivity depends on
material, cross-sectional area,
and temperature.

. Role in DC Circuit: Provides a
path for current; ideally, it doesn’t
drop voltage significantly.
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Resistor

P G0

Resistance to the flow of the current.
Measured in Ohms

It opposes an Electric Current

Definition: A component that resists the
flow of current, converting electrical energy

%4 Bands m 2202, 24

PN into heat.
5 Bands m : 22002, 12£
N N oloake, Symbol: () (Oth)
P Key Characteristics:
e e M T 7
Silver J_,-*’“J J__,«"" I,"' | o.01 | | 10> | 1 Ohm’s Law: V —_ I * R
o - r ( _ | : . .
A N N Resistance is measured in ohms ()
Brown 1 [ [ [00Epm]| Can be fixed or variable.
Red 2 _ _ _ _ - - =
Orange 3 IS S oS [5ppm] Role in DC Circuit:
vetow 4 [ a4 [ a4 [ a4 ] Limits current.
sreen 5 IS ST NS . . i :
ey s | s [ © | Divides voltage (voltage divider circuits).
Purpic 7 [N T Protects sensitive components
arey s [IE0] [T&TT] e e p ;
wWhite 9 | o | | o | | o | mAukiplier

Significant Figures Termperature Coefficient

Resisbor Color Sodes Swskerm
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Inductor
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Inductor

Definition: A component that opposes

changes in current due to its magnetic

field.
Symbol: H
Key Characteristics:

e Inductance measured in Henrys (H)
e Stores energy in magnetic field

/9 “ eIn DC steady state, acts as a short circuit
, : (ideal inductor).

- Role in DC Circuit:

: : e Smoothens current (in filters)

T e Protects circuits from sudden current
£ changes

eUsed in energy storage and transient analysis.

10Sdirecioty.com

Air core Iron core Ferrite core Variable core
inductior inductior inductior inductior
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Capacitor
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‘TYPES OF CAPACITORS

ﬁ" = 9

Definition: A component that stores
electrical energy in an electric field
between its plates.

> re: TASTALUW
TP K S AC IS AL A Cy ot <

— Symbol: {
R Key Characteristics:
= * “ eCapacitance measured in Farads (F)

VARmADLE
TATACATONY

«In DC steady state, acts as an

open circuit (blocks DC).

«Can be polarized (electrolytic) or
non- polarized.

Role in DC Circuit:

Stores energy for later use

e Filters voltage fluctuations

e Couples AC signals while blocking DC

e
==L

® 5 acitor ¥ in circuits
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Resistor, Inductor, Capacitor
DT-Empathize

|
| DT — Empathize Phase |
| D circuit components |
L

| conductor | | resistor |  TImductor | | capacitor

User Meeds | User Meeds user Meeds User Meeds

= Reliable | = Limit = understand = Stores
curremt | currert ENergy
- Safety | - Accurate = Magnetic - Charge §

resistance field effect Discharges

1
I
I
transients |
I
I
|

Paln Folnts
= Polarity

Paim Points | Paim Polints Pailm Poilnts

« Overheating | = Wrong wvalues

1
I
| - Large sizre

- Color code |
I
I
|

T
I
I
| = Hard to
I
I
L

= voltage drop| iszues
| confusicn visualize = Slow |
[ L learning I
Organization Hierarchy
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DC circuit components

DC circuit components are the basic elements used in direct current (DC) electrical circuits
that control, store, or oppose the flow of electric current. They form the building blocks of
circuits and determine how voltage and current behave.

Component Function / Role Unit
Conductor Provides path for current -
: Limits current,

Resistor divides voltage Ohm (0)
Stores energy in

Inductor magnetic field, Henry
opposes changes in (H)
current

Capacitor _ Farad
Stores energy in (F)

electric field, filters

voltage
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Application of DC Components in Real world

DC Home Applignces

*23

Satellste
Application

Photoveitale
Array

High. Gain
DCc.oC
Converter

Funt Cell Stack Esnctric Vehicle
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Lets Summarize.....

PR SO

DT-Empathize

Electronic Components and Their Functions

Stores
energy in
magnetic

DC steady
state: Open

field Cclirncurt

Prevents DC steady
LED from = state: Short
burnimg cirncwit

D steady
state: Open
cirncuit

Switch
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QUIZ

DT-Empathize

Which electronic component serves a specific function in a circuit?

Smooths voltage ripple and
acts as an open circuit in
DC steady state.

Prevents LED burnout and Controls the flow of
smooths voltage ripple. current in a circuit.
Stores energy in a Provides a constant
mm voltage source in a circuit,
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ANSWER

Which electronic component serves a specific function in a circuit?

Capacitor

Smooths voltage ripple and
acts as an open circuit in
DC steady state.

Resistor Switch
Prevents LED burnout and Controls the flow of
smooths voltage ripple. current in a circuit.
|nduct0r Banery
Stores energy in a L aa 3
maﬁﬁ?ﬁ%ﬁﬂ%ﬁf ﬂﬁﬁﬁilﬁiﬁﬂimmm
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What is the primary function
of a resistor?
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DT-Empathize

1. Answer: b) Opposes current flow

Question 1:

a) Stores electric charge
b) Opposes current flow
<) Allows current to flow easily

What will the capacitor do if we
suddenly remove the battery?

{F

40 =
= i
Question 2:

a) Consume energy
b) Store magnetic energy

c) Discharge stored energy
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