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What Are Circuits? Iﬂ__b

A circuit, or an electrical circuit, is a closed-loop network
that provides a path for the flow of electricity. An
electrical circuit is also known as an electrical network. In

an electrical circuit, there are tiny particles called
electrons. These carry energy through a circuit. Electrons
that flow through a circuit can be used to complete a

task, such as turning on a light or spinning a fan. p&




The Flow Of Electrical Current [f?_’h

If you ever hear someone mention the “Conventional
Current’, know that this term is actually false. This is how
electrons are illustrated in circuit diagrams. The

conventional current is how Benjamin Franklin thought
that electrons moved through a circuit, from positive to
negative side. In reality, electrons move in the direction of
the “Electron Flow". This means that electrons move from
the negative end of a battery, through a circuit, and into
the positive end of the battery.
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Circuit Diagrams

Before you make a circuit, you drow a circuit diagroam. This
shows you where everything will go. Each little symbol on
the diagram is a different part of the circuit. These are just

a few examples:
And gate

—}- Diode

LWL Inductor
—W\— Resistor

— |+_ DC voltage

AC voltage
source

Or gate

Nor gate
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—{ |- Capacitor :DD— Nand gate
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Inverter
(Not gate)
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Circuit diagrams, as opposed to breadboard diagrams, are used by professional engineers when designing circuits.



https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard?from=Pinterest#breadboard-diagram

What Is A Breadboard? [i?j

A breadboard is a rectangular plastic board with a bunch
of tiny holes in it. These holes let you easily insert
electronic components to prototype (meaning to build

and test an early version of) an electronic circuit, like this |
one with a battery, switch, resistor, and an LED
(light-emitting diode).
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How Can A Breadboard Be Used?[%/)

Breadboards are used to help you connect components to complete
a basic circuit, like lighting up a light. The reason it's called
breadboard dates back to when electronics components were much

®% bigger, and people would actually use wooden breadboards (boards
used to cut bread) to connect electronic circuits.
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How Can A Brea&board Be Used?
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Most breadboards have some numbers,
letters, and plus and minus signs written on
them. These labels help you locate certain
holes on the breadboard so you can follow
directions when building a circuit.
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The Yellow shows how the circuit rows are
connected. Plus (+) is Positive and RED
Negative (-) is Neutral or Ground and is BLUE
or BLACK.
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Project #1 Let’s create a Simple)ﬂfLED Circuit

A Light-Emitting Diode (LED) is a semiconductor device that
R emits light when current flows through it.

N Red positive wire
Black

negative
wire

LEDs have a positive side (called
the anode) and a negative side

(called the cathode).

Battery
Pack for
Power
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The metal lead for the anode is
longer than the lead for the
cathode.




Project #KSimpl LED With Resistor

A resistor is a device that reduces current in a circuit by offering I:g_':]
obstruction to the flow of electrical current, almost like a wall.

It does not allow much current to pass through, thus reducing the
brightness. Resistance is measured in ohms, kilo ohms, and mega ohmes.

.

Resistors
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Project #3 Three LEDs Clrcult [fz_',‘]

You will see the R R 1
lights get really, > SeHle

really bright, : i boem il
this is because

the LEDs are glliearecroiie £ et s
being given too Sliatd -5 ol _ -
much pOWer'. . o 19 e & ¢ o o 1 . o




Project #4 Three LEDs with resistors

We can fix {;
this problem E j A e I R 1

by adding
some

resistors.

Now they're
getting the
right amount
of power.
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Project #5 Light Switch (with Button)

When the button is pressed, the LED light shines because the switch is allowing the current to go

through (closing the circuit). When you lift your finger off the button, the switch opens and the light turns ’
back off.

The resistor plays an important role because it makes sure that the LED does not get more power than it
needs.




Project #6 Add another Button & LED

When the button is pressed, the LED light shines because the switch is allowing the current to go

through (closing the circuit). When you lift your finger off the button, the switch opens and the light turns
back off.

The resistor plays an important role because it makes sure that the LED does not get more power than it
needs.
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Project #7 Photore

A photoresistor (also known as a
photocell, or light-dependent
resistor, LDR, or photo-conductive
cell) is a pssive component that lets
current flow easy when it is exposed
to light. Its most used as a sensor to
detect changes in brightness.

Streetlights often use a
photoresistor to detect when it
should turn on.
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Project #8 RGB LED

Light-based color has three primary colors: red, green, and
blue. Mixing these three colors in different levels of intensity
can create almost any color of light. Color changing LEDs
work the same way, but the LEDs are all in a small package
we call an RGB LED.

They have four legs, one for each color and one for either

ground or power, depending on the configuration.

If you were to tell your
circuit (with Code) a
certain blend of RGB, you
would make the light show
any color. Similar to color
changing Christmas
lights or LED light strips.

Plug one in
at a time into
the positive
column to
see the
either, red,
green OR
blue.




Project #9} RGB Controlled by Buttons

Now lets control which lights show with buttons.
This is called a Parallel
. g h i - circuit. When we push
e

the button we close

the circuit that

connects to the Red,

Green or Blue Leg of

the anode, giving it l h
power and lighting up Geen
that specific color.




Continue Making Circuits on Your Own

Ask your parents to help you create a Tinkercad.com account
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3D Design Circuits Codeblocks

Start designing in 3D in minutes. Add light and movement to your designs, Write programs to bring your designs tc

ga; iPad App Autodesk Fusion 360
[CIA Design on the go. Level up your designs.

You can design circuits then test on your breadboard. Click Tinker, then click on Circuits




ﬂm AUTODESK
@@E Tinkercad

Start Tinkering to
design your own

OR

Look around at their
tutorials and classes

Tinker v Gallery Projects Classrooms Resources v

Power up your
imagination

From blinking your first LED to building autonomous
robots, we'll show you the ropes, buttons, and
breadboards of electronics.

Start Tinkering Join Class




Click Create First add your power supply.
Then Select Circuit Select 1.5V battery and enter the

information in blue (two batteries, AA and
build in Switch to yes)

Tinker v Gallery Projects

Components
Basic

1.5V Battery

Your designs rome B

m 2 batteries
Type LY )

Resistor Pushbutton

ma

) Potentiometer 8P Slideswitch

B4 Codeblocks

9V Battery Coin Cell 3!
Battery




-Now add your breadboard
-Click on Breadboard Small

-Connect your power wires from

battery pack to the breadboard

You can rotate items with this button Color the wires here
s 0@y

Flio/mirror items with this button -Click on the

/ — positive point
Alh Code P Start Simulation Send To

on battery
Breadboard Small opnents o |

: ' pack and click
- ' to draw points
connecting it
to the positive
row on the
breadboard

(RN (d

-repeat for the
oV Battery Caérél((ilrlvfw bl_OCk neth|ve
wire
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DESIGN, TEST AND BUILD

nﬂ

-Add your Code P Start Simulation

Components Components
(these are leds, Basic
resistors, push

-Click
START

button, o (s B 7-'> o SIMULATION

photoresistor; Pt N : To test your
LED RGB, etc) : 1 ? ! circuit and see
ol = . Resistor LED |f |t Works

Q ' -Now build it

on your
breadboard

) Potentiometer Capacitor

mm O




More About Your Kit
As you build more circuits you can advance to using your

breadboard kit with an Arduino or Raspberry Pi (hot includeo).

You can design, build and test Arduino Circuits
with Tinkercad as well.

Your kit is
Compatibility with Official Arduino, for Raspberry Pi

It's easy to start, the manufacture of boards for Arduino and software distribution by anyone is
permitted. And we provide PDF tutorial to reference. Please download it on Technical Specification
of Product information. Or view on instructions.

Note: This kit does NOT include the controller board and AC/DC adapter, you need to buy it
separately.

Link to the Smraza Starter Kit Tutorials. Youtube also

has many videos. https://mega.nz/folder/RSBTyLzC#6b80
VrkUPfFe7l nzYOwvQ/folder/oOwyFIQI

Have fun! We hope you continue to build, innovate, and create!



https://mega.nz/folder/R5BTyLzC#f6b80VrkUPfFe7LnzY0wvQ/folder/o0wyFIQI
https://mega.nz/folder/R5BTyLzC#f6b80VrkUPfFe7LnzY0wvQ/folder/o0wyFIQI

