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What is electricity?

How Electricity Works

Youtube: The Engineering Mindset
Electrical Engineering Basics Playlist

LED
Circuit

Design



https://youtube.com/playlist?list=PLWv9VM947MKi_7yJ0_FCfzTBXpQU-Qd3K
https://youtu.be/mc979OhitAg
https://youtu.be/w82aSjLuD_8
https://youtu.be/HsLLq6Rm5tU
https://youtu.be/Fwj_d3uO5g8
https://youtu.be/7d4ymjU9NqM
https://youtu.be/8Posj4WMo0o

9 Fablab

Electronic Components

YouTube: Great Scott!
Essential Electronics Components that

you will
need for creating projects!

OpenLearn Home |Free courses Subjects For Study | For Life TV &

Open University:

Ao N ! An Introduction to Electronics
An introduction to 0;‘;0’;‘;‘3”‘;"

electronics



https://youtu.be/u4md32GMX28
https://youtu.be/u4md32GMX28
https://www.open.edu/openlearn/science-maths-technology/introduction-electronics/content-section-0?active-tab=content-tab
https://www.open.edu/openlearn/science-maths-technology/introduction-electronics/content-section-0?active-tab=content-tab

Electricity

The flow of electrons in a closed
circuit.

Voltage is the difference in electrical
potential between 2 points (volts)

Current is the rate of flow of electrical
charge past a point (amps)

Resistance is a measure of the
opposition to the flow of electronics
(ohms)
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sin

Electric current

v R

A simple electric circuit, where current is
represented by the letter /. The relationship
between the voltage (V), resistance (R}, and

current (1) is V=IR; this is known as Chm's law.

Common symbols /

Sl unit ampere
Derivations from V Q
other quantities I= = I=—
Dimension I
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Types of electrical currents

 Alternating current (AC)  Direct current (DC) where
where voltage moves from the potential is at a fixed
positive to negative values value
* E.g. Home electricity * E.g. Battery
0 ]
S E
S| 5
Ol‘ \ —> 0 P
Time Time

Alternating Current Direct Current




4
Ohm's Law
 Voltage = Current * Resistance
V=IR |[= v R = 4
R I

e Resistance calculation

* Series R=R;+R,+ R4

|
+

 Parallel R
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Kirchoff's Laws

* Current Law
At any junction, or node, in an electrical circuit, the
sum of the currents flowing into the node is the
sum of the currents flowing out of a node.

 \Voltage Law
When the direction is taken into account, the sum
of the potential differences in any closed circuit is
Zero.


https://en.wikipedia.org/wiki/Kirchhoff%27s_circuit_laws

Electrical components

Insulator

Conductor

* |Insulators

Do NOT allow current to flow

 Conductors
Do allow current to flow

e Semiconductors
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Allows current to flow if some electrical conditions are met

e.g. diodes.



Common components

* Wires - Dupont connector wires

e Switches

e Resistors - Variable resistors, potentiometers

 Capacitors

Inductors (seldom used)
Diodes - LED (Light Emitting Diodes)

e Semiconductors - 555 Timer, Voltage Regulators

 Microcontrollers — Arduino family

/\;.;\ & YouTube: bigclivedotcom —
A Simple Guide to Electronic
o & o = components
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https://www.rapidtables.com/calc/wire/wire-gauge-chart.html
https://www.google.com/search?q=dupont+wires&tbm=isch&chips=q:dupont+wires,online_chips:male+jumper+wires:aSnRyKI436U%3D&client=avast-a-2&hl=en-GB&sa=X&ved=2ahUKEwiFl5fot-nwAhU2MbcAHY6ECv0Q4lYoA3oECAEQHg&biw=1061&bih=628
https://en.wikipedia.org/wiki/Switch
https://learn.sparkfun.com/tutorials/resistors/all
https://learn.sparkfun.com/tutorials/voltage-dividers/all
https://eepower.com/capacitor-guide/
https://en.wikipedia.org/wiki/Inductor
https://learn.sparkfun.com/tutorials/diodes/all
https://learn.sparkfun.com/tutorials/light-emitting-diodes-leds/all
https://learn.sparkfun.com/tutorials/beginner-parts-kit-identification-guide/555-timer
https://learn.sparkfun.com/tutorials/beginner-parts-kit-identification-guide/voltage-regulators
https://www.arduino.cc/en/Main/Products
https://youtu.be/6Maq5IyHSuc
https://youtu.be/6Maq5IyHSuc

TinkerCAD

gl:] AUTODESK

c[AlD! TINKERCAD

Tinkercad lesson p

| to use
9 \ : ! ; ~ cla e
4 b - W EPP O P  urriculum develope tnership with
- ap o
e
> ‘\l

online or In the cl

teachers. Learn more

rodneyd_sq

Circuits

3D Designs Create new Circuit Select

Codeblocks NEW

Lessons

Your Classes

Shiny Tumelo-Amberis Smashing Curcan-Wolt

* Allows creation of simple 3D designs

* Circuits — allows simulation of
* Electronic circuits
* Arduino interfacing with Processing/C++
* Micro-bit interfacing with CodeBlocks
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https://www.tinkercad.com/
https://www.tinkercad.com/

Ohms Law

Amp-meter
60.2 mA §

Volt-meter
6.02V

= |

el 1o

—

* Change the value of R, check V=IR

» \oltage is measured with voltmeter in parallel
Current is measured with amp-meter in series
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https://www.tinkercad.com/things/9X8jivXPke7
https://www.tinkercad.com/things/9X8jivXPke7
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Working with a Breadboard
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* Breadboard used in
many prototyping
projects.

* Quick testing of circuits

e Circuit checks effect of R
with LED
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https://www.tinkercad.com/things/aOnWtZ5IiJg
https://www.tinkercad.com/things/aOnWtZ5IiJg
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Electronic Symbols

Some Basgic electronic symbols

c
: CAFACITOR (NP)
- ’ E; TRANSISTOR PR l I INDUCTORS ° v oPOT
CAP polarized g e %
4E

' B MICROPHONE © &7@  SPOT
AW~ RESISTOR m:
AN~ OTENTIOETER TRANSISTOR KON - n — Pun K0
- NOR Gype

c
Q
- FHEOSTAT ; 3} alle Punne
Apg K¢ orose 9‘[":}“" __}—u»-o o 8  SPEIT
%

Ayl L8 _D._ INVERTER /.
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Awn LENER SET- P . 8
- Photo Teard thoe L
- A Rulyy- 3937
Rectifier Eridge W
Ineriin I -®_ Sgnal Gen i
et
Ookmp Battery
SCR Triae b -'._ _{_ Relay SPOT
G . I %  Common/Ground

$ Vatistor :ﬂ Sptaker .@. Buzzer @ Sgmi

- creta by TP ﬁ L

* Provides a short-cut method of drawing/expressing electronics circuits
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LED Circuit

VEC

R

S1
DSO1E

Rl

—
D1
LED_RED

GMD
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* We use schematics to represent the electrical circuits we create.

 We need to be able to transform from a schematic to a layout and vice

versa.
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Assignment

4 9
R1
1k
© U2
T —4(: R 8 Q 3
1 Bl Q ]
I 5V DC
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10uF
° ° * Circuit
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e Convert the

schematic into
TinkerCAD
circuits and
simulate it.
This
assignment is
not graded.
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sin

9 Fablab

Expected Result

. e The 555 timer
= is configured
N [ as an astable

using Rand C
values.

YL EE PR LR | IiiiT] FELELEET e The result is
STTToTitine an alternating
"""" ON/OFF signal
....... ; which flashes
S ST | e the LED

..............

-------
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Hints & Tips

* Assignment sheet: Electronics

* Good references:
* |Introduction to TinkerCAD Circuits
* Introduction to TinkerCAD Digital
e Introduction to Function Generator & Oscilloscope

* You will be asked to implement the circuit on an actual
breadboard in the lab.

* Document your experiences
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https://rdorville.github.io/EP1000/Electronics/as_electronics.html
https://youtu.be/38ur1kyFYxc
https://youtu.be/LHfqgct69bs
https://youtu.be/wfvYz1L0Qkk
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