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The student is able to ...

The student is able to define important electrical components and understand their main characteristics.

SFE.U1.E2.PC1

The student can identify each component and know how to distinguish them from each other.

SFE.U1.E2.PC2

The student knows the working principle of some basic electronic components.

SFE.U1.E2.PC3




ELECTRICAL COMPONENTS G
DRIVE

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

Electrical components are fundamental to the design of circuits.

These components have several characteristics, however, in this module, we will focus

essentially on the most important ones.




ELECTRICAL COMPONENTS

Here's a list of the most important components that we'll look at later:

* Resistances
 Enablers
 Diodes

« LED

Transistors
Inductors

Potentiometer

Integrated Circuit
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RESISTORS

Resistors

« The function of resistors is to prevent electricity from
passing through a particular circuit.

 Resistors, in their physical appearance, are represented by
colors and these colors represent the resistor value.

« The purpose of a resistor is to control the voltage and

current in a given circuit.
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Negative Side
Capacitors

 The function of the capacitor is to store energy.

« The unit of measure is in F (Farads).

« Capacitors are polarized and are usually properly marked.

« The dashed list means it is the negative side of the enabler.

 This information is presented on the plate for insertion of

the correct side of the capacitor.
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Diodes

Negative Side
« The diode is intended to protect electronic devices.

« It's like a kind of entryway for electricity.

« At one end, the diode has very low resistance, and at the other

end it has very high resistance.
« The diode is polarized, so if it is placed upside down it can

damage the components.
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Light Emitting Diode

The principle of the LED is when electricity flows
through it, it emits light.
There are LEDs in different colors and sizes.

They are often used to indicate whether a circuit

is flowing correctly.
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Transistor

« A transistor is a semiconductor whose function is to change
current in a pair of terminals.
SO, a transistor is capable of:
« Amplifying an electronic signal

« Switch an electronic signal
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Transistor

« There are two types of transistors, but both are composed
of 3 pins, namely:
* O Collector
« O Emmiter

« A Base
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Transistor

« The two types of existing transistors are:
« BJT - Bipolar junction transistor
« Useful for amplifiers or emitters
« FET - Field-effect transistor
« Useful for Engines

* Both can be:

« NPN: Not pointing in
« PNP: Pointing in permanently
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Transistor

« The two types of existing transistors are:

« If it is NPN, the transistor has this arrangement:

E Collector

Collector

Emitter

Emitter — Base Collector - B ase /

Junction Base Junction /

Emitter
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Transistor

« The two types of existing transistors are:

« If it is PNP, the transistor has this arrangement:

" Emitter
(#)
Emitter hase Collector
. T BF@) 7
Emitter — Base Collector — Base Base __

Junction Junction
W @ /

Collector
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Inductors

« It's similar to an enabler;
« Stores energy through a magnetic field;
« Itis limited in current output for the circuit in question;

* |t can be used to reduce electrical current and as a kind of

filter.
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Potentiometer

« It is similar to a resistance, but has the advantage of being

regulated.

« As it rotates, the resistance changes by increasing or

decreasing the voltage.
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INTEGRATED CIRCUIT

Integrated circuit

 An integrated circuit that contains numerous transistors and
Is capable of being a controller (processor) as far as a
digital circuit is concerned.

« It has inputs to receive input data and outputs to output

the processed information.




GO
DRIVES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

REFERENCIES

Alexander, C. K., & Sadiku, M. N. O. (2012). Fundamentals of Electric Circuits (5th ed.). McGraw-
Hill Companies, Inc.

Alves, R. (2019, March 5). O que é e como funciona um Diodo?
https://www.conhecendoaeletrica.com/blog/2019/03/05/0-que-e-e-como-funciona-um-diodo/
ArduinoPortugal.pt. (, May). Para que servem os Transistores?
https://www.arduinoportugal.pt/usar-transistor-no-arduino/

Electronics Coach. (n.d.). Transistor. Retrieved June 30, 2021, from
https://electronicscoach.com/transistor.html

Engineering Interview Questions. (n.d.). Resistor Color Code PDF Chart. Retrieved June 30,

2021, from https://engineeringinterviewquestions.com/resistor-color-code-pdf-chart/



GO
REFERENCIES DRIVES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

Jordao, F. (2013, October 21). Como funciona um circuito integrado? [ilustracao].

https://www.tecmundo.com.br/eletronica/45954-como-funciona-um-circuito-integrado-ilustracao-
.ntm

Malvino, A., & Bates, D. (2015). Electronic Principles (8th ed.). McGraw-Hill Education.
Mattede, H. (n.d.). O que é um LED? Retrieved June 30, 2021, from
https://www.mundodaeletrica.com.br/o-que-e-um-led

Opencircuit.shop. (n.d.). 10K Ohm Linear Potentiometer. Retrieved January 30, 2021, from
https://opencircuit.shop/Product/10K-Ohm-Linear-Potentiometer-2-pieces

Portal_eletricista. (2014, March 10). Indutor: Armazenador de Energia utilizado em motores.

https://www.portaleletricista.com.br/indutor-armazenador-de-energia/



GO
REFERENCIES DRIVES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

Public Domain Pictures. (n.d.). Blue Capacitor. Retrieved January 30, 2021, from

https://www.publicdomainpictures.net/en/view-image.php?image=242609&picture=blue-capacitor
Rabiner, L. R., & Gold, B. (1975). Theory and Application of Digital Signal Processing (1st ed.).
Prentice Hall.

tecnis.pt. (n.d.). Resisténcia 1W 3K9. Retrieved January 30, 2021, from

https://www.tecnis.pt/compra/resistencia-1w-3k9-9687




GO
REFERENCE TO AUTHORS DRIVES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

Carlos Alves Regina Sousa Diana Ferreira
« PhD student « PhD student * PhD student
in Computer Science in Biomedical Engineering in Biomedical Engineering
« Research Collaborator of the « Research Collaborator of the » Research Collaborator of the
Algoritmi Research Center Algoritmi Research Center Algoritmi Research Center

(5 0000-0001-8320-5295 (®) 0000-0002-2988-196X (® 0000-0003-2326-2153



http://orcid.org/0000-0002-2988-196X
http://orcid.org/0000-0003-2326-2153
https://orcid.org/0000-0001-8320-5295

REFERENCE TO AUTHORS

José Machado
» Associate Professor with
Habilitation at the University of
Minho
* Integrated Researcher
of the Algoritmi Research Center

0000-0003-4121-6169

GO
DRIVES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
uuuuuuuuuuuuuuuuuuuuuuuuu

Antonio Abelha Victor Alves
« Assistant Professor at » Assistant Professor at the
the University of Minho University of Minho
* Integrated Researcher of + Integrated Researcher of the
the Algoritmi Research Center Algoritmi Research Center

0000-0001-6457-0756 0000-0003-1819-7051



http://orcid.org/0000-0001-6457-0756
http://orcid.org/0000-0003-1819-7051
http://orcid.org/0000-0003-4121-6169

)
REFERENCE TO AUTHORS DR|\IES

eeeeeeeeee d Research on Innovative
om[innul Education Skills

This Training Material has been certified according to the rules of ECQA — European Certification and
Qualification Association.

The Training Material was developed within the international job role committee “Sensor Fusion Expert”:

UMINHO - University of Minho (https://www.uminho.pt/PT)

The development of the training material was partly funded by the EU under Blueprint Project DRIVES.



https://www.uminho.pt/PT

G-
DRIVES

Development and Research on Innovative
Vocational Education Skills

Thank you for your attention

Follow DRIVES project at:
DRIVES project is project under The Blueprint for Sectoral Cooperation on Skills in

Automotive Sector, as part of New Skills Agenda. Q @ 0 o

The aim of the Bluep.rlnt is to support an overall seftoral strategv and to develop More information at:
concrete actions to address short and medium term skills needs.

WWW.project-drives.eu

= Co-funded by the The Development and Research on Innovative Vocational Educational Skills project (DRIVES) is co-funded by the Erasmus+ Programme of the European Union
PR Erasmus+ Programme
* %

under the agreement 591988-EPP-1-2017-1-CZ-EPPKA2-SSA-B. The European Commission support for the production of this publication does not constitute
" . endorsement of the contents which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the
of the European Union information contained therein.



http://www.project-drives.eu/
https://ec.europa.eu/growth/sectors/automotive/policy-strategy_en
https://ec.europa.eu/growth/sectors/automotive/policy-strategy_en
https://www.facebook.com/Project-Drives-969201189911395/
https://www.linkedin.com/company/project-drives/
https://www.youtube.com/channel/UCZgQ5DxOZOBDzmRzFp6dt3w
https://twitter.com/ProjectDrives

	Diapositivo 1: SENSOR FUSION EXPERT
	Diapositivo 2: Learning Objectives
	Diapositivo 3: Electrical Components
	Diapositivo 4: Electrical Components
	Diapositivo 5: Resistors
	Diapositivo 6: Resistors
	Diapositivo 7: Capacitors
	Diapositivo 8: Diodes
	Diapositivo 9: Led
	Diapositivo 10: Transistors
	Diapositivo 11: Transistors
	Diapositivo 12: Transistors
	Diapositivo 13: Transistors
	Diapositivo 14: Transistors
	Diapositivo 15: Inductors
	Diapositivo 16: Potentiometer
	Diapositivo 17: Integrated circuit
	Diapositivo 18: REFERENCIES
	Diapositivo 19: REFERENCIES
	Diapositivo 20: REFERENCIES
	Diapositivo 21: Reference to Authors
	Diapositivo 22: Reference to Authors
	Diapositivo 23: Reference to Authors
	Diapositivo 24

