
Automotive  Electricity  and  Electronics 

Basics

Introduction

Automotive electricity and electronics are an essential 

part of modern vehicles.  From the moment you turn 

the key to start the engine to the moment you turn off 

the lights and lock the doors, you are interacting with 

electrical and electronic systems.

Understanding how these systems work is  important 

for  anyone  who  wants  to  maintain  and  repair  their 

own vehicle. It is also important for anyone who wants 

to work in the automotive industry.

This  book  provides  a  comprehensive  overview  of 

automotive  electricity  and  electronics.  It  covers 

everything from basic electrical concepts to advanced 

electronic systems.
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Whether  you  are  a  beginner  or  an  experienced 

technician, this book has something to offer you. It is 

written  in  a  clear  and  concise  style,  with  plenty  of 

illustrations and examples to help you understand the 

concepts.

This is a book that you will refer to again and again as 

you learn about and work on automotive electrical and 

electronic systems.

Pasquale  De  Marco  has  been  working  in  the 

automotive industry for over 20 years. He has a passion 

for teaching and sharing his knowledge with others. He 

is  the  author  of  several  other  books  on  automotive 

topics.

In  this  book,  Pasquale  De  Marco  provides  a 

comprehensive overview of automotive electricity and 

electronics. He covers everything from basic electrical 

concepts to advanced electronic systems.
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This book is a valuable resource for anyone who wants 

to  learn  more  about  automotive  electricity  and 

electronics.  It  is  written in a  clear and concise style, 

with plenty of illustrations and examples to help you 

understand the concepts.

Whether  you  are  a  beginner  or  an  experienced 

technician, this book has something to offer you. It is a 

book that you will refer to again and again as you learn 

about and work on automotive electrical and electronic 

systems.
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Book Description

Automotive  Electricity  and  Electronics  Basics 

provides  a  comprehensive  overview  of  automotive 

electricity  and  electronics.  It  covers  everything  from 

basic  electrical  concepts  to  advanced  electronic 

systems.  Whether  you  are  a  beginner  or  an 

experienced  technician,  this  book  has  something  to 

offer you. It is written in a clear and concise style, with 

plenty  of  illustrations  and  examples  to  help  you 

understand the concepts.

This book is a valuable resource for anyone who wants 

to  learn  more  about  automotive  electricity  and 

electronics. It is a book that you will refer to again and 

again  as  you  learn  about  and  work  on  automotive 

electrical and electronic systems.

Pasquale  De  Marco has  been  working  in  the 

automotive industry for over 20 years. He has a passion 

for teaching and sharing his knowledge with others. He 
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is  the  author  of  several  other  books  on  automotive 

topics.

In  Automotive  Electricity  and  Electronics  Basics, 

Pasquale  De  Marco**  provides  a  comprehensive 

overview of automotive electricity and electronics. He 

covers  everything  from  basic  electrical  concepts  to 

advanced electronic systems.

This book is a valuable resource for anyone who wants 

to  learn  more  about  automotive  electricity  and 

electronics.  It  is  written in a  clear and concise style, 

with plenty of illustrations and examples to help you 

understand the concepts.

Whether  you  are  a  beginner  or  an  experienced 

technician, this book has something to offer you. It is a 

book that you will refer to again and again as you learn 

about and work on automotive electrical and electronic 

systems.
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Chapter 1: Electrical Fundamentals

Voltage, Current, and Resistance

Voltage,  current,  and  resistance  are  the  three  basic 

electrical  quantities.  Voltage  is  the  difference  in 

electrical  potential  between  two  points  in  a  circuit. 

Current  is  the  flow  of  electrical  charge  through  a 

circuit.  Resistance  is  the  opposition  to  the  flow  of 

current through a circuit.

The  relationship  between  voltage,  current,  and 

resistance is given by Ohm's law:

Voltage = Current * Resistance

Ohm's law can be used to calculate any one of the three 

quantities if the other two are known.

Voltage is measured in volts (V). Current is measured in 

amperes (A). Resistance is measured in ohms (Ω).

Voltage  sources,  such  as  batteries  and  generators, 

provide the electrical potential  difference that causes 
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current  to  flow  through  a  circuit.  Current  flows 

through  a  circuit  from  the  positive  terminal  of  the 

voltage  source  to  the  negative  terminal.  Resistance 

impedes the flow of current through a circuit.

The amount of current that flows through a circuit is 

inversely proportional to the resistance of the circuit. 

This means that if the resistance of a circuit increases, 

the current will decrease. Conversely, if the resistance 

of a circuit decreases, the current will increase.

Voltage, current, and resistance are important concepts 

in electrical  circuits.  Understanding these concepts  is 

essential  for  understanding  how  electrical  circuits 

work.
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Chapter 1: Electrical Fundamentals

Ohm's Law

Ohm's  Law  is  one  of  the  most  fundamental  laws  in 

electricity.  It  describes  the  relationship  between 

voltage, current, and resistance in a circuit.

The  law  states  that  the  current  flowing  through  a 

conductor between two points is directly proportional 

to  the  voltage  across  the  two  points  and  inversely 

proportional to the resistance of the conductor.

Ohm's  Law  can  be  expressed  mathematically  as 

follows:

I = V / R

where:

 I is the current in amperes

 V is the voltage in volts

 R is the resistance in ohms
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Ohm's  Law can  be  used  to  calculate  any  one  of  the 

three quantities (current, voltage, or resistance) if the 

other two are known.

For example, if you know the voltage across a resistor 

and the current flowing through it, you can use Ohm's 

Law to calculate the resistance of the resistor.

Ohm's Law is a very important law in electricity. It is 

used in a wide variety of applications, from designing 

electrical  circuits  to  troubleshooting  electrical 

problems.

Here  are  some examples  of  how Ohm's  Law can  be 

used:

 To  calculate  the  current  flowing  through  a 

resistor, given the voltage across the resistor and 

the resistance of the resistor.

 To calculate the voltage across a resistor, given 

the current flowing through the resistor and the 

resistance of the resistor.

9



 To calculate the resistance of a resistor, given the 

voltage  across  the  resistor  and  the  current 

flowing through the resistor.

 To  troubleshoot  electrical  problems,  such  as 

finding a short circuit or an open circuit.

Ohm's  Law  is  a  powerful  tool  that  can  be  used  to 

understand and troubleshoot electrical circuits.
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Chapter 1: Electrical Fundamentals

Series and Parallel Circuits

Series  circuits  are  those  in  which  the  current  flows 

through each component in turn. This means that the 

current is the same throughout the circuit. The voltage, 

however, is divided among the components. The total 

voltage of the circuit is equal to the sum of the voltages 

across each component.

Parallel  circuits  are  those  in  which  the  current  has 

multiple  paths  to  flow  through.  This  means  that  the 

current  can  choose  the  path  of  least  resistance.  The 

voltage,  however,  is  the  same  across  all  of  the 

components. The total current of the circuit is equal to 

the sum of the currents through each component.

There are advantages and disadvantages to both series 

and  parallel  circuits.  Series  circuits  are  simpler  to 

design and troubleshoot.  They also require less wire. 
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However,  the  failure  of  one  component  in  a  series 

circuit will cause the entire circuit to fail.

Parallel  circuits  are  more  complex  to  design  and 

troubleshoot.  They also require more wire.  However, 

the failure of one component in a parallel circuit will 

not cause the entire circuit to fail.

The  type  of  circuit  that  is  used  for  a  particular 

application  depends  on  the  specific  requirements  of 

that application.

Here  are  some  examples  of  how  series  and  parallel 

circuits are used in automotive electrical systems:

 Series circuits are used for the following:

 Headlights

 Taillights

 Turn signals

 Brake lights

 Parallel circuits are used for the following:

 Power windows
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 Power locks

 Sunroofs

 Moonroofs

 Seats

 Mirrors

Understanding  the  difference  between  series  and 

parallel circuits is essential for anyone who wants to 

work on automotive electrical systems.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 
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