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Intro Activity - Favourite Invention

*Whats your name?

*Why did you sign up for today?

*Whats your Favourite Invention?

The Transistor

experts to estimate that 13 sextillion transistors were manufactured from their
invention in 1947 to today (that 13 followed by either 21 or 32 zeros). In 2014, this
was 2.9 sextillion. This shows just how quickly we are producing them and putting
them into service how many transistors are there in the world?

A transistor is a semiconductor device with at least three terminals for connection to
an electric circuit. In the common case, the third terminal controls the flow of
current between the other two terminals. wikipedia



https://www.waferworld.com/post/how-many-transistors-are-there-in-the-world
https://en.wikipedia.org/wiki/History_of_the_transistor
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Whats your
Favourite

Invention?

What’s your name?

Why do you want to
know about electronics?
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Whats your
Favourite

Invention?

The Transistor

I https://www.roboticsbusinessreview.com » rbr » transistor_the_most_Iimportant_invention_ever
Transistor: The Most Important Invention Ever?

The inventors of the transistor (left to right), John Bardeen, Willlam Shockley and Walter Brattain, at Bell
Labs in 1948. (Photo Credit: AT&T/Jack St via Wikipedia) For most applications, perhaps a few million
transistors doesn't actually matter that much at this point.

E] https://www.computerworld.com > article > 2538123 » the-transistor--the-most-important-inventio.
The transistor: The most important invention of the 20th century?

The single most important invention of the 20th century was the transistor, according to some
researchers and analysts. Yes, that's right. The transistor. The little-talked-about.

W hitps://en.wikipedia.org » wiki > History_of_the_transistor
History of the transistor - Wikipedia

The MOSFET (metal-oxide-semiconductor field-effect transistor), also known as the MOS transistor, was
Invented by Mohamed Atalla and Dawon Kahng at Bell Labs in 1959. MOSFETs use even less power,
which led to the mass-production of MOS transistors for a wide range of uses. The MOSFET has since
become the most widely manufactured device in history.

[ » the-history-of-the-t tor-1992547

The History of the Transistor - ThoughtCo

In 1956, the team received the Nobel Prize in Physics for the invention of the transistor. In 1952, the
Junction transistor was first used in a commercial product, a Sonotone hearing aid. In 1954, the first
transistor radio, the Regency TR1 was manufactured. John Bardeen and Walter Brattain took out a
patent for their transistor.

- com » the-5.

The 5 Most Important Inventions In Human History
One of the most important inventions in human history was introduced by an English mathematician
named Charles Babbage who the limits of Human ability. Charles Babbage
would develop the world's first modern computer. He named this device the Analytical Engine.

* om > offbeat > 25. fi h hi
25 Most Significant Inventions In Human History - WhatCulture.com

Ten thousand years ago, many of our hairy ancestors lived In caves, hunted now-extinct animals with
sharpened sticks, and spoke a dialect composed of grunts and shouts. Today, we can exchange.

The Transistor

experts to estimate that 13 sextillion transistors were manufactured from their
invention in 1947 to today (that 13 followed by either 21 or 32 zeros). In 2014, this
was 2.9 sextillion. This shows just how quickly we are producing them and putting
them into service how many transistors are there in the world?

A transistor is a semiconductor device with at least three terminals for connection to

an electric circuit. In the common case, the third terminal controls the flow of
current between the other two terminals. wikipedia



https://www.waferworld.com/post/how-many-transistors-are-there-in-the-world
https://en.wikipedia.org/wiki/History_of_the_transistor

Session Overview

1. Intro - Why this workshop

Session overview only




Session Overview

2. How does electricity flow in a circuit

a) Current
Voltage
Resistance
Ohms Law

o O T

)
)
)
)

D

Common Components & an intro to the multimeter.

el

Session overview only



Session Overview

3. What'’s the difference between the words
Electric & Electronics

4. What are the basic electronics components
and the key concepts we need to know to
bend current and voltage to our whims.

el

Session overview only
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Part 1
Why an electronics 101?

How does electricity work??? Its easy you go over and turn it on at the switch on
the wall

Intro to electricity

In lots of situations, especially in workshops, you'll get asked if you know how
something works, before quickly moving to the next bit.

And electricity is one of these classic things that a hand wavey assumption is made
that you'll know how it works and we don't really stop to make sure we all really
understand it.

Today we're going to stop and try and make sure that we all have the basic
understanding of

*how Electricity flows in a circuit,

*how some common components work and

*how we can make use the effects for our own devilish ends.

*IF WE CAN WE’LL WORK OUR WAY THRU THE BASICS AND UP AND INCLUDING
TRASNSITORS

First time | delivered some of this content ( a couple of month ago ) | was reflecting
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on how people get their head around complex concepts and | came across ELI5

We are going to guided by ELI5 concept to make sure we all understand. Explain Like
I'm 5 is a bit of a movement on the web, started on reddit (and other message board
style social media) and things like youtube where people take commonly asked
questions like “How does Electric circuit work?” and answer these questions in a
way that a lay person would understand - using a Five year old intelligence as a
rough filter of the assumed understanding or experience of the world as a starting
point for the explanation.

Often the ELI5 explanation ( or the best ones i think) make use of observations a five
year old would use. You'll see what | mean when we get to it.)

Learning styles — learning thru mental models, by seeing relationships and
consequences, by measuring

Learning by doing - resourcing our intuitions with experience

Learning together - by discussing, explaining

BECAUSE THIS IS WORKSHOP IS A BIT OF A FIRST REALLY INTERESTED IN HEARING
YOUR FEEDBACK — TOO MUCH, NOT ENOUGH

11


https://medium.com/eli5-ai/explain-like-im-five-77f18c385512

But first a safety message
Electricity can Kill.

Never mess with anything that uses
mains power — anything you plug into
the wall.

If in doubt check before you
disassemble any electrical
appliance or equipment.

el

If there’s only one thing that you learn today it would be great to think you are
confident about what’s safe and legal and what’s not.

A helpful way to look at it electrical safety is IEC (int
Electrotechnical Commision) definition of High Voltage, Low Voltage
and Extra Low Voltage
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Be confident in your Electrical Safety

International Electrotechnical Commission Definitic

Voltage range AC voltage (V) DC voltage (V)
High voltage (HV) > 1000 > 1500

Low voltage (LV) <1000 <1500

Extra Low voltage

(ELV) <50 <120

In Queensland its illegal for anyone to undertake unlicenced work on any electrical
equipment over the ELV threshold.

Questions? .

High Voltage is over 1000V AC and 1500DC and can arc thru the air

Low voltage is anything under this and can result in an electric
shock

Extra Low Voltage is anything under 50VAC or 120VDC and is
consider low risk

In Australia you need to be certified to work on anything over Extra
Low Voltage.

TODAY WE’LL BE WORKING ON 9 VOLT DC CIRCUITS ©

References
www.legislation.qgld.gov.au/view/html/inforce/current/act-2002-0424#sec.14
www.legislation.qld.gov.au/view/html/inforce/current/act-2002-042#sec.55
https://www.legislation.gld.gov.au/view/html/inforce/current/act-2002-042#sch.2
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ACDC ?7??

« AC stands for Alternating Current — it's the
type of electricity that we have in our
houses.

Instead of just ramping up to 240 V the current reverse 50 time a second from 240 V+ to 240V- and
back again.

The symbol for AC is ~

el

But don’t worry about this too much because as | said before... you should be playing
Alternating Current
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ACDC ?7??

« DC stands for Direct Current — it's the type
of energy used in cars and electronics.

DC gets used in Electronics and while consumer electronics plug into the wall the power pack that that
you power these with generally steps this voltage down and flattens it out.

The symbol for AC is ===

el
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Part 2
How does electricity flow in a circuit
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Current

e An electric current is a stream of charged
particles, such as electrons or ions, moving
through a circuit.

* This current flows from (+) positive to the (-)
negative

e Current is measured in Amps (I)

el

*One ampere is equal to 6.241509074x1018 electrons worth of charge moving past
a point per second.

Generally we talk about this current flowing from the
positively Charged side of the circuit to the negatively charged
side*

Current is measured in Amps ( named after Andre Marie
Ampere and represented by the letter I)

*nb: theres a big caveat here- electrons
“actually” have been discovered flow from
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negative to positive (only recently
actually)... but the convention has
remained - Current flows Positive to
negative, active to neutral, positive to
ground.

Practical activity: Calc batt & LED
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Voltage

Voltage, the electric pressure or difference in
potential that causes this current to flow
(conventionally from positive to negative™).

This potential is measured in Volts (V)

el

This potential is measured in Volts ( named after Alessandro Volta represented by
the letter V)

Practical activity: 9v Battery & LED PLUS a resistor
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Hands on activity #1

lets get the juice flowing

Circuit diagram

symbol for a LED

Positive side is marked on the battery LED1

0.030
Red (633nm)

__________

m— a4

Positive leg is the longer leg Gircut diagram

symbol for a battery

|-

LED and and a calc battery

* Battery has a Pos and Neg side
* LEDis a special Diode — Diode are one way gate has a pos and neg too

* When the right way round the Voltage of pushes electrons down the led which
tickle the semi conductor which emits photons and then continue around to
complete the circuit.

* If theres a break in the circuit the electrons — current can flow

* If the LED is around the wrong way the elctrons get caught at the led and the
circuit wont flow




Current and Voltage analogies

* Hydro-Electro Analogy — the drain-pipe

theory

el

There are a couple of analogies that commonly get used to describe how this
happens that are intuitive to us because we see and in these things in our daily
observations. The first one is the “ Hydraulic — Electro analogy” and, the other is the

“Earth gravity analogy” (marble run) of electrical potential.

Its good to look at both of these analogies because they both have strengths and

limitations.

Practical activity: 9v Battery & LED PLUS a resistor
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Hydraulic analogy

The drain-pipe theory
Current Voltage
Flow Pressure
="
NI

Resistance
opposition

) «

—

el
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MAINS PRESSURE VALVE TURNED OFF NO PRESSURE IN THE PIPES

maintained by pumps &

Hyd raulic analogy water towers up stream @
The drain-pipe theory

NO ENERGY TO BE CONVERTED

~

Nap—

Valve is off now water getting to the water wheel

22



Hydraulic analogy
The drain-pipe theory

NO POWER SOURCE

Switch Open

3

LIGHT EMITTING

DIODE

ready convert electric
potential to light energy

+

Theres no voltage sorce
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MAINS PRESSURE VALVE 1 THIRD OPEN PRESSURE IN THE PIPES
maintained by pumps &

Hydl"aulic analogy water towers up stream @ 0

The drain-pipe theory %

ENERGY IN FLOW CONVERTED
FOR WORK

£

What happens if we turn on the valve
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Hydraulic analogy CONNECTED

The drain-pipe theory Switch Closed 2 4

) —==

LIGHT EMITTING

DIODE

converting electric
potential to light energy

—

What happens if apply a voltage and close the switch



MAINS PRESSURE
d by pumps &
water towers up stream

Hydraulic analogy
The drain-pipe theory

VALVE 2 THIRDS OPEN

LO®

ENERGY IN FLOW CONVERTED

FOR WORK
. ’\

SMALL REDUCTION IN PRESURE
AFTER ENEGERY CONVERTED

-~

.

(@

-

Y

Y,

MORE PRESSURE IN THE PIPES

What if we turn the valve on a little more?
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2ND POWER SOURCE

Hydraulic analogy CONNECTED
The drain-pipe theory

Switch Closed

£

7o)

a4

N | 7 Lint emiTrinG
DIODE
converting more electric
potential to light energy

What if we add more voltage
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MAINS PRESSURE VALVE FULLY OPEN MAINS PRESSURE IN THE PIPES

ctailmad

Hydrauli | i stream )
ydraulic analogy water towers up stream \JQQQ

The drain-pipe theory
a
ﬂ% :

ENERGY IN Fl,aw\c.onvsnren
FOR WORK ,-\

SMALL REDUCTION IN PRESURE ((,
AFTER ENEGERY CONVERTED A

.

What if we increase the potential even more?
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Hydraulic analogy
The drain-pipe theory

3RD POWER SOUR
CONNECTED

EEEE@

CE

Switch Closed

L

vEEY

7o)

\ ’ A/‘LIGHT EMITTING

DIODE
converting more electric
potential to light energy

TOO MUCH COULD BURN OUT
COMPONENT
+

Maybe its too much
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Resistance

Resistance is the measure of its opposition
to the flow of electric current.

Resistance is measured in Ohms (Q)

el

Resistance is measured in Ohms (named after Georg Ohm and represented by the
last letter of the Greek alphabet, Omega Q)

9v Battery & LED PLUS a potentiometer
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Hydraulic analogy
The drain-pipe theory

SMALL REDUCTION IN PRESURE ('
AFTER ENEGERY CONVERTED

MAINS PRESSURE VALVE FULLY OPEN MAINS PRESSURE IN THE PIPES

d by pumps & A
water towers up stream (
P LHOG®

ZIG ZAG INCREASES
LENGTH OF PIPE
creating a reduction
in pressure/flow

LESS ENERGY IN FLOW
TO BE CONVERTED FOR WORK

What if we add a longer length of pipe to the system
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2ND POWER SOURCE
Hydraulic analogy CONNECTED

The drain-pipe theory Switch Closed

aaad

L
=

ADD A RESISTOR
to inhibit the flow

N | 7 Lieur emitinG
DIODE
ting more electric
potential to light energy

What happens if we turn on the valve
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Resistor

co

Prot
al

YW\~

Colo!
Metal film

:
D

ect
ting Cap leads .
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Hydraulic analogy
The drain-pipe theory

2ND POWER SOURCE

CONNECTED

Switch Closed

£

yEE¥

o)

f

ADD A 2ND RESISTOR
to inhibit the flow MORE

LIGHT EMITTING
DIODE

less electric potential
makes it to the LED

—
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Current and Voltage analogies
e Earth gravity analogy — Marble race

I we place s oI DMTOres with e $me v e
I»g } BV ke then this el reasdt i mare
¥ Tt m atored, and tha wil gve s more

‘ e DefOre The Dlery s Oepicied

—
’

AP

o

Physics Videos by Eugene Khutoryansky

analogy” (marble run) of electrical potential.

Its good to look at both of these analogies because they both have strengths and

limitations.

Practical activity: 9v Battery & LED PLUS a resistor
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Hands on activity # 2

resistance is futile .

0.25

100Q
MW
NVCeT LED1
I By 0.030
: R Red (633nm)
—
— a4

el

LED and and a calc battery

Battery has a Pos and Neg side
* LED is a Diode — one way gate has a pos and neg too

* When the right way round the Voltage of pushes electrons down the led which
tickle the semi conductor which emits photons and then continue around to
complete the circuit.

* If theres a break in the circuit the electrons — current can flow

* If the LED is around the wrong way the elctrons get caught at the led and the
circuit wont flow
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Using a breadboard

R 0 Teee seses seees v eeeee seees
cevee . Teeee seere seses “ seeee sesew
I D D
R R R R R R IR R
essseressres D D
D D D I
esssssessane R R R R I R
B D . e
Cesser e e R R R R . ven
ersesreesenee B R . e
D D . e
srsseresereae D . e
Teees seses e ese seees seees T eeeee eeees
Teere eeeee e .o Ceven “ seeee weew

[GND, NEG - rail / bus }

Vecc / POS +

Rails / Columns 1-55
EEENEE
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Using a Multimeter

Ohm Function
for measuring
Resistance

Select the
Q function

Red Lead in the
Q terminal

Black Lead in the
COM terminal

Another way of getting you head around this stuff is to use a measuring tool.
Multimeters are tool we use for fault finding and checking stuff is working as we go
There’s 2 main types Digital and analogue but these are pretty rare these days

Theres a whole variety of digital ones too.
The main thing to know is whether its manual or auto ranging.,

The ones we’ll be using today are auto ranging
So that’s where we’ll start

Although these measure all sort of things the three things we’ll be looking at are
what we’ve cover so far
Voltage, Resitance and Current
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Using a Multimeter
Resistance (Ohms - Q)

Lets try the multimeter
Out on a couple of
resistors.

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

We can also USe the = = i s v s vt sy tvevs vivs e v vty v Ve sy b sy

multlmeter to Work Out ...............................................................
which holes are
connected on the

breadboard.

1. Place red cable in the V Q -|)- Hz terminal and the black in the common
2. Select for Q Resistance

3. Connect the the leads leads to either side of the component or section of circuit
you would like to measure.

NB

* When taking a resistance reading we are actually applying a small current to the
component (section of a circuit) and measuring the voltage drop. So it needs to
be isolated to get an accurate reading. (if its not isolate the current can travel
back thru a parallel circuit and give a false reading.

Continuity

Continuity is a little like the resistance setting only it doesn’t give you a value just a
yes no to let you know theres path or complete circuit for current to flow.

The meter will read Z. MERMNE LODP OR OPEN DRCUT OR A RBRONG AND WLL AFEF

T0 TEST FOR CONTINUITY DMLY
. SET UP YOU LERDS AND SELECTOR THE SANE RS RBOVE RAND HIT THE BLUE BUTTEN TO SELECT THE ALTERMATE

MooE
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Hands on activity # 2

resistance is futile

It should
look
something
like this

LED and a pair of batteries that produce 3V

* Battery has a Pos and Neg side
* LED is a Diode — one way gate has a pos and neg too

* When the right way round the Voltage of pushes electrons down the led which
tickle the semi conductor which emits photons and then continue around to
complete the circuit.

* If theres a break in the circuit the electrons — current can flow

* If the LED is around the wrong way the elctrons get caught at the led and the
circuit wont flow
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Hands on activity # 2

resistance is futile

R2
10kQ

LED1
0.030

VCC1
v Red (633nm)

e FAVA

Ok lets swap the normal resistor out for a potentiometer

41



Potentiomenter

INSIDE A POTENTIOMETER
(VARIABLE RESITOR)

SLIDING CONTACT
—ATTACHED TO
ROTARY KNOB

RESISTIVE
MATERIAL

COMMON
POLE

Whats a Potentiometer?
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Fritzing

43



Using a Multimeter

Voltage Functio
for measuring
Potential

Select the
V --- function

Red Lead in the
V terminal

Black Lead in the
COM terminal

First thing to workout before you can measure anything is whether your dealing with
a Direct Current (DC) or Alternating Current (AC)

Should be DC cause we genrerally should not be playing with AC.
We're luck cause these meters default to DC

1. Place red cable in the V Q -|)- Hz terminal and the black in the common
2. Select V--- for DC Voltage

3. Connect the red lead to the positive (+) and back lead to the negative (-)
component or section of circuit you would like to measure.
NB
* Remember you are measuring the difference in voltage (potential , pressure... so
measuring at the same point you get zero ( no difference in voltage)
* If you get a negative Voltage — you have the leads around the wrong way

44



Using a Multimeter

Current Functio
for measuring
Amps

Select the
“A” function =

Black Lead in the
COM terminal

Move the Red Lead
over to the
A terminal

el

I!ICURRENT CAN DAMAGE YOUR METER!!

The mA (milliAmp) pA (microamp) terminal is only designed to measure up to a
maximum value of 400mA Try to measure anything over this and you’ll blow the

fuse.

If you don’t know what reading you are likely to get select the A and work your way

back if need be.

If you don’t know the

1. Place the black in the common and the red cable in the A or mA pA terminal.

2. Select for A---, mA---, or pA---

3. Amperage readings need to always taken in series. Taking a reading in parallel
to the load provides a shorter path for the current to to flow and will giveyou a

false reading and could damage your meter.

4. Remember you are measuring the difference in voltage (potential , pressure... so
measuring at the same point you get zero ( no difference in voltage
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Electric Charge

Copper and other elements that
are good at conducting have this
outer or electron that is less
firmly bound to its orbit
Copper atom
— Cu
Electron shells

where electrons oroit
the nucleus

Electrons
Nucleus

negative charge Opposites atract
ko apel posilive charge

Because of this looser bond,
these negatively charge
electrons have a tendency
to wander.

These loose units or
“Free Electrons”® eventually get
sucked in and settle down with an

When the pressure of voltage gets all these free electrons
moving in the same direction down a conductor this
electro-motive force provides us with the potential to

do some work.

other posit(vely charged atom
VN

J N

,\JY g

But this leaves the rest of the

Ohms Law Explained,
atom with a net positive charge :

youtube.com/@E

Copper is a favourite material for making conductors
Its relatively cheap, easy to find and produce and it got great conductivity
characteristics.

If this is what a conductor does... whats a semiconductor do?

46



Ohms Law

Potential
Measured
in Volts (V)
[ —
H
Current #? |B ) Resistance
Measured . Measured
in Amps (A) in Ohms (Q)

el

Ohms Law is the interlinked relationship of Voltage, Current and Resistance.

It’s a powerful tool and while it looks like maths when you play with it enough you
come to unstand it on a intuitive level .... Im told ;)
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Ohms Law

theenqgineeringmindset.com/ohms-law-
ca | cu | ato r Ohm's Law Calcuton Below are three calcuators used for

Ohm's law to calculate the Current, Voltage and Resistance.
There are basic examples below this for how to use the
calculator.

Voltage
Resistance
Current 24

Resistance
Current
Voltage 120

Valtage
Current
Resistance 5

Befor we go any further with this remember you never have to worry about doing
maths

Cause theres an app for that
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https://theengineeringmindset.com/ohms-law-calculator/
https://theengineeringmindset.com/ohms-law-calculator/

O h m S Law Cover the one you don't

Ohms Law know and plug in the
. numbers Pre R?
Triangle

Don’t have a memory for formulas?

P

just remeber VIR in the A\ Volts = Amps = Ohms

I?

2

Volts +Ohms = Amps




Ohms Law

Have a voltage and current
reading but want to know the
resistance in the circuit?

Cover the one you don't
know and plug in the

. - - numbers
We have a simple circuit consisting of a

3volt battery and a resistor.

If we put it on an amp meter and its draw-
ing about 30mAmps (0.030A)

Then the resistor must be something like a
2777 Q resistor

Volts + Amps = Ohms
AA Battery h—i“

Asezzeq vy

3 Volts + 0.03 Amps =

100Q

50



Ohms Law

R1
VCC2 0.25

v X Toog

WA Battery H'I

VCC1 AM1

3V

Ammeter
(DC)
OM VQ

f
| Aiameg vy “

A Battery H' |

I
| Asameg yy | |

— =}

el

Now that we have this in hand “or kinda” we can do some experiments

What if we double the voltage by adding double the batteries we double the amps
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Ohms Law

AA Battery by |

”7 fevegyy ||

R2
0.25
§ 100Q
AM1 R1
0.25
Ammeter §
(DO)
CoOM VQ

el

What if we double the resistance by adding doubling the 100 Ohm resistors

we halve the amps
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Common components summarised

Switch oo
mechanical break in a circuit that stops the flow of current. &’_

Resistors aVAVAVe

Inhibits the flow of current —<{I—

Diodes (LED) —] K-
One-way gate
/ A=
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Common components summarised

Conductors (wires) jg
These are wires or other strips of metal designed to carry
current and are often surrounded by insulation ﬂ

Supply Voltage il | | =
Usually a battery

or &
power supplies designed
for powering DC circuits

+ -
-0 O—

-

el

Bread board
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What’s the difference between the
words Electric & Electronics

Electrical installations use the above and of course some more advanced concepts
like AC, transdformers, induction to do grunt work

Where as Electronics use semiconductors another electromagnetic effects to sense
and respond according to our designs.
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One more component

Transistor BC547b Bipolar NPN Resistor
BC547b 1 C
@)
B
E
3

1 2 3
Collector Base Emitter

A Transistor is a semiconductor that can be used as a switch (turn on or off) or vary
the current in one subcircuit in response to the inputs of a parallel sub circuit.

It allows us to design circuits that will automatic and remotely change their output
based on a voltage inducing input somewhere else.

Today we are going to be using a fairly common sort of Transistor its a Bipolar

Bipolar Transistors are current regulating devices that control the amount of
current flowing through them from the Emitter to the Collector terminals in
proportion to the amount of biasing voltage applied to their base terminal,
thus acting like a current-controlled switch. As a small current flowing into the
base terminal controls a much larger collector current forming the basis of
transistor action.
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One more component

Potentiometer on the input

Tra n S i Sto r side chages the current entering

the base terminal

BAT1

Base/ Input side
of the circuit

Collector

R3

0.25
100Q
AW
Collector / Output

side of the circuit

Semiconductor responds by
p 1 varing the current flowing in

the collector and out the g\(/: vl
emitter to the LED.
e ——

The Transistor sits at the centre of 2 sub-circuits,
1. theinput or base circuit side and
2. The output or emitter side of the circuit

* At the minimum base voltage threshold or “Cutoff” the semiconductor begins to
allow current to flow from the collector out of the emitter. Below this threshold

the transistor is “Fully-Off”

* At the maximum base voltage threshold or “Saturation” the semiconductor is

“Fully-On”
* The spectrum between these thresholds is the “Active Region”.
*  Amplify
* Gain
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Lets put this together
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Where to go from here?

SLQwiki —

« This presentation and a pile of other
useful info is on the wiki

Hack the Evening

Come back and work on your own
designs,

* Get signed off on theElectronics
bench induction.

+ Talk to people about their projects.

o to the Wiki and search “electronics 101”
wiki.slq.qld.gov.au

JATE LIBRARY OF QUEENSLAND
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Where to go from here?

Ardumo Workshops —

We run Arduino based project
workshops and coding workshops 2
or 3 times a year. Keep an eye on
the enews for bookings

Instructables projects—

https://www.instructables.com/circuits/p
rojects
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Where to go from here?
Videos —

Electricity videos by Eugene Khutoryansky

Great visual explanations for key concepts

ElectroBOOM

Entertaining experiments demonstrating key concepts for you...
so you don't have to blow anything up at home.
Please don't try at home
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https://www.youtube.com/playlist?list=PLkyBCj4JhHt9dIWsO7GaTU149BkIFbo5y
https://www.youtube.com/@ElectroBOOM

Where to go from here?
Videos —

Electricity Basics The Engineering Mindset

More excellent visual explanations for key concepts
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https://www.youtube.com/playlist?list=PLWv9VM947MKjuqlJVp5m_Edf66SrFSHx2

