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ProgecT: HOME AUTOMATION

Chapter Notes

FIRST TEN CORE CONCEPTS

(D) | HoMe AuToMATION

* Home outomation means using electronic circuits, sensors,
microcontrollers and programmes ko make devices -:;-Fe,rute
* automatically with little or no continueus buman central.

@ AUTOMATION CYCLE (INPUT - PROCESSING — OuTPUT)

* An automation 555&1“ works in three stoges:

* Input I:SEHEi-I"I.EI'} —+ F‘r::-:es.siﬁﬂ (decision mnkinﬂ] = Output {action).

* A sensor gives input 1o the microcontroller, it processes the
information and controls an cubput device.

@ SENSOR

= A sensor 15 a device that detects a F|'| sical l.'.'nnnﬂt in the
E-I.J.Trlil-'ul.l'l-d.iﬂ?i and converts it into am c?c:&ric-:.l signal.
* Sensors 'htp the aﬂ.shm to receive in]:-u’c from the environment.

| MICROCONTROLLER (ARDUINO UNO) |
» A microcontroller is a small F-Tﬂﬂmmmnhh device thot receives

inpu’t. processes it according to a programme and controls output.
» ﬁll’dﬂiﬂﬁ Uﬂﬂ 15 Q Fl'l:IFH.I.l.-IJ.I" 'I]I"rCI ED&H"III"J.EE T""li-il"ﬂ'l:l:lr'l.‘l'.rl:ll.l.l‘lr b‘l}l:l.'l"li.

® (Procramme
A ramme is o set of instructions Eiw.n to the microcontroller
to tell it what to do.
¢ Arduing programmes are written in Arduino IDE usinﬂ ClC++.

OuTPUT DEVICE

* An uu’q:-u'r, device ]:u:riFl:nrrn:-'. an action after retc'winﬂ instructions

from the microcontroller.
= Examnples: LED, Eu55tr, DC Motor, Servo Motor, LCD, Ezluﬂl Speaker.

@ ELECTRONIC CIRCUIT
* An electronic circuit is o connection of electronic components
through which electrical current flows to perform a task.
s A Circuit djnﬂ'mm shows the :mﬂp-mtn’t{‘ and their connections,

(8) | BREADBOARD |

* A breadboard is used to connect and test electronic components
without Sald!:rir‘l&.
o Tt is useful for F-r-::-b:r{H,FinH arvd Experimn{'-ns with circuits.

SIMULATION (TINKERCAD)

s Simulation means creating o virtual version of a circuit on a co

+ Tinkercad 15 an online P Form used to build and test electromic
circuits before mnkinﬂ the phﬂsiml circuit,

| SAFETY |
« Safety is important while working with electronic. circuits. .
« Avoid short circuits, check proper connections, and do not directly |
connect hgﬂ%nr.gf circuits to 230 V AC mains supply. '
o Use DC power {hﬂﬁerﬂ or a.:lup’r.cr} and handle tools mrt'FullE.

¢

| Safety Tips:

- Example: N
Automatic light — -
that turns ON f@‘h
when it beeomes dark

Output

Input |—3 Processing

[ Sensor) [Microcortreller]) | Device)

Example:

« Mokion sensor

« LDOR I'_liHH: s:nmr]

| * Termparabure senser =
* Sound sensor

Arduine

;_Emmpit= Une

D Tt e g M
:r E}u;i.'-pl;:-i. g -««;n; -H{'HF:.] i
H pinMode(13, DUTPUT):
|
| vaid boopll {
! digitalwrite(13, HIGH);
| ; dlﬁﬂ-{j“':ﬂ:ﬂ]:
Examples: =LY
| LED  Buzrer DC Moler LCD
Example: LED Circuit
220 1 (s,
5#-.‘1.- W E
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= Check coreections before power 0N
= Awoed looge wires and ghert crewids
= Use corroch weltage (ne)

» Handle tools (soldering irem, cubbers) safeby |
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ProgecT: HOME AUTOMATION
Chapter Notes

NEXT SIX CORE CONCEPTS (11 - 16)

() (LDR (LIGHT DEPENDENT RESISTOR) | Example: Automatic Street Light
» LDR is o light sensor whose resistance changes - D‘*”“ih;_ﬁﬁi’i} |
m:-:urdmﬂ to the amount of L I|'|'r. Fn.llu.ns on it. (DR aetecks thamme ]

» In bright light: resistance i l:rw e
o In darkness: resistance is hiﬂln. I feking FTM ! ]
o It is used to detect li3|.r'.+. miensi’ca in auwtomation 'FT'I::]!C+.5. I Light turns OM ] LDR

@) | Buzzer | | Example: Security Alarm
e A buzzer is an ::-u{_Fu’r, device that andur_es sound : ST
ND) urasther] a:d FrveTrent

when electrical e eneray i5 WPFL:d
« It is u:.eu:l for alarms, notifications and warning 535|L¢m5

|
o Tupes: Active buzzer (built-in oscillator) and , [-ﬁrd.mre_ﬁ-rmu:u signal |
Passive buzzer I:rulu:rﬁ signal ). { = =
e It can be controlled usinﬂ d.'lﬂ,]hl nu’tpui Fi'ns of Arduino, | Buzzer ['B"‘“” burns ON
@ LCD (L1quip CRYSTAL DISPLAY) Example: Elispluuinﬂ Temperature
s An LCD is an output device used to u:i151:nl|1q MEssages,
volues and sensor readings.
» A 16=2 LCD can display 16 characters per row and ﬁ
2 vows.
« A ]:u:-len’r.mm’car is often used to I:l.dJu-E-k the contrast Robidicerbir
Lbf:ﬁhlﬂ-&&ﬁ] 16 % 2 LCD (eontrast contral)

o It i5 usebul in many home automation ijad:s..

(@9 (Motor (DC, SERVO, STEPPER) | i

L] .|!'| TI"II:It.I:I-f E.ﬂﬁﬂl'{ﬁ ‘E.lﬂl';tlﬂlﬂﬂl ET'IET'H:! |F'|'|:I:| TﬂEE}lﬂnl{ﬂl -
movement (rotation). i

. T Eci-
o U0 Motor - provides continuous rotation.
ﬂsed in robot cars, fans, pumpﬂ
s Servo Motor - provides r.c:-n’t.ml!td anqular meovement.
Eus.-ed in Scd:f.s rebotic arms)

s Stepper Motor - rotates in fixed 511:1:5 i retation)
' (used where precise control is rr.quire,f.i} -
~E 'rE'lﬂH is an electrically controlled switch. Arduina sends | | Relay switches
e It allows o low-power control circuit (like Arduine) signal ON/OFF
to control a hiﬂhar-iner eleckrical device.
o It is used to switch appliances such as hﬂhts. fans and pumps. | fel Mo ||'|ﬂ:1rnnr.l. {Li.fﬂ:;"ﬁm]-}
@ POWER SUPPLY (BATTERY / ADAPTER) " Examples:

o A power supply provides electrical energy to electronic r.n'u:uuh
. Eﬂih‘ﬂ‘ﬁ F-f-l.‘.wqd.ﬁi. DC pawer and is Fﬁrluhke
o An adapter cornwerts h'lﬂh-wl.hﬂc AL from wall socket 4o :

lan- w;.l{uag De {t IV or 12V) suitable for Arduine. . ay Bﬂi'cl: 12V Adap
o Choose the correct uu-!'tuﬂe and current rating for your an:u,e:t (ne pwcr '[m'-*-"h AC 1o E’:]'

A AR R AR EREEREEEE NN KN EREREENEEECENENE NN
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-3 MORE CORE CONCEPTS (17 - 23)
= @ DIODE Example: Dicde symbol and component
>

o A diede is an electronic component that
allows current to flow mainly in one direction, "
o It is used for :-::-n’[n:ul|i|-'|5I current direction ; 'E'\
‘ and PrutEc{inEI circuits. 3
# EI'jﬂ"II:lI:IiI: Diode Ancde (+)  Cathode (=)

‘. @ Mnﬂn E,EHIDEJE apacitor symbols and component

» A capacitor is an electronic campanent

=P that tempnmril-ﬂ stores electrical energy.

e It is used in 'Fﬁh!rina and Jr.irl-'n.r'ua {l]::-]:-“-:-::’r.iuns
* in electronic circwits.,
* e Unit: Farad (F) I::cum'm-::un|5 IJ.LF. nk, PF]I

* @ SWITCH Example: Push button switch and circuit

o A switch is used to manuall open or close ON _Ur.
* an electrical circuit, ! ' ’—”'.—@1

* e [t controls the flow of current. OFF
o Types: Push button switch, Toggle switch,
= Slide switch, ete. Push Button  Toggle Switch | E |
‘ GROUND (GHD} Egumplg:_ (Ground 5.!:|rn|:rn-'. and Arduine conneckion
e Ground is a common reference point in L)
* an electronic circuit. I - S
- e [t provides a return path for current. e o
e All components in a circuit usually share = ee _ 1
=9 the same ground. GND syrnbel GND™  Arduine Une (GND)

> @ irJUHﬁ _FIBE | Example: Jumper wires and breadboard
=3

e A }u.r“npe:r wire is an insulated wire used
to connect components on a brendboard.
‘ o It helps in makin ternpu:-rurH circuit
connections withou mlderinﬂ.

=P
-9 (22) PCB (PRINTED CrRcuIT BoaR)
* o A PCB is o board with conductive copper

tracks used to conmect eleckronic components.

-. e It is more durable than o breadboard and
s used for rnukina ;':-Ermﬂ.nEnl: circuits.

SﬂLDEEIHE Example : Salderimj iron, solder wire and soldered jont

‘ . Sqlderinﬂ 15 the Fr-:-tas.s. aof jl:li!'liﬁﬂ electronic
‘ components ”5'"13 solder,

o [t is commonly used when making permanent e i
‘ circuits on a PCB. i enng Aron  Solder Wire Seldered Joint

# - .TUDI.S" Snldmlrrﬂ i""-"l“lI solder 'l.-nliFE:I 'Fl'J:I, ete. Snfgtﬁ TIP: Do not touch the hot sddﬂins o l
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(29) | DIGITAL MULTIMETER (DMM)
. A [:'iﬂi':u'. Multimeter (DMM) is an electronic
meaaurinﬂl instrument used to measure

'.'nltnuie, current and resistance
# It is useful for tes.tiﬂﬂ and Ln:-uh-'.eahm’r.mﬂ Circuits

VOLTAGE

. "."ullﬂ.ﬂe 5 the electrical potential difference
that drives current thrnush a circuit

o LUnit: Volt (V)

¢ Common electronic values: 5V, 4, W, 12 V

-9 (26) ' CURRENT

Current is the flow of electric I::h[ir'-g{'
{hrnuﬂh @ - circust

# Unit: ."meerz (A)

In electromic circuits, current is usuu.uﬂ srmall
I:EE| in milliampere, mA})

RESISTANCE

Kesistance is the L"PFH:IS.i‘I'.iCl'l to the flow
of electric current

Unit: Obm (1)

A resistor is used to provide resistance
and limit current. ;

-9 ._
- @
-9

=9
=3 SHORT CIRCUIT

o A short circwit occurs when an unintended
=P

low-resistance path is created in o circuit

s [t con couse hiﬂh current and damage companents
. .l!'.|'.-.u155 check connections to avoid sheet circuits

AC (ALTERNATING CURRENT)

Chapter Notes

MORE CORE CONCEPTS (24 - 30)

: !!IEEEF'EE'
o Volbage (V)
- Curt:eant (A)
» Resistance (£1) :

SRR

Voltage supplies
electrical energy
to the circuit.
E:mnﬂpje. Current flow in a circuit & i ‘_
— i — _—|

Current flows in the circuit,

Exumpk: Besistor and its walue

Resistor limits
% the amount of
current in
220 11 a circuit,
Example: Short Circuit P
E —» - &hiﬂh curent,
- a heat and
= B damage

Wery low resistonce path (short Grewst)

Example: AL wavetorm

Commeonly used
o In AC, the direction of current chunafﬁ for household
periodically Voltage supply:
‘ s Household electrical supply is AC Tk 230 'V AL
* o Comman heuseheld supply in India: 230 W AC. I3 Cin India)
DC (DIRECT CURRENT) banple. DC vareform ST
‘ o In DC, current flows mn-nlﬂ whee ar direction
o Batteries provide DC power Voltage
‘ # Electronic circuits such as Arduing commont :
J s |l:|.-.l-'.|'|:|!".ﬂ.-_;]E DC [E.H LR i B e e P T » Time
gL D . -  AC vs DC (Comparison) |
D | AC (Alternating Current) | DC (Dirct Curent .,
‘ o Direction of current changes periodically e Current flows in one direckion +
o laveform is sinusoidal /\/\ ® lalgveform s constant {-.'..n;iﬂl-.l: line )
’ ® Used in household electrical Sl.-lﬂ:lllj / | ® Provided by batterses, adapters, etc
o Common supply in India: 230 V AC. Time | ® Corneon electromic values: 5V, 9.V, 12 ¥ Time
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Chapter Notes
MORE CORE CONCEPTS (31 - 37)

ADAPTER

o An odopter converts high-voltage AC from o
wall socket into low- -.r-::-H:u:ae: DC suitable for
electronic devices

o Cormmen Arduing n.r.luptnzrs may li:n'rn::".-'uie
9V or 12V DC

VOLTAGE SURGE

® A u-elia.ﬂe surge is o sudden increase in vnltugf:.
It can domage electrical felectronic devices.

@

Protection 5I:|5+.13m$ can detect abnormal
veltage ond disconnect equipment

ELECTRICAL SAFETY

Check connectiont before Ewi':-:hinﬂ power oM.

® ®

Avoid short circuits and loose connections.

Use correct woltage.

Do not d-rc-.:tluj connect begir«nrzr electronic
circuits to 230 V' AC mains.

Prefer suitoble low- '-.u:|||'n5£ DC supplies for lenrn.nﬂ
Circuits

'INTERNET SAFETY

USE {rus&.e.-:‘.l HE:L'.Iﬁl'tf‘E 'I'I:If I:IF'{HH‘I'. LLI."'QFI':I'E
Do not download unsafe files

Do not share personal information online
Take teacher/parent -ﬂuid.l.'.lﬂ-:i!. when required.

PROTOTYPING
Pru’f.atu]:llnﬂ MEeans mukir‘-—ﬂ an initial '.n.'-n-rking

version of a circuit for testin

o Breadboards are useful for pn:-tuiHFinH.

- & & @

® @

Example: AC to DC Adapter

DC. Oukput
_' '_ (9 or 12 V)

AL Input

(230 ¥ AC)

E’-{"—"-"F-l'-i-' "-.I'-:ultnﬂe surge waveform

o Voltage surge A sudden
INCrease
Vﬂmﬂt w:ltuge (T
dumuﬂg devices,
Time
mportant : |

o Llse correct '-.In'ltuﬂe |
Check connections.
Aveid short circuits.
Do not touch live wires. |
Use low-voltage DC for |
learning circuits,

J,

& & W @

Be Safe

e

EH Safe Online:
- Use reliable sources.

Be coreful while dovmbsading files

Do not share personal information

Take ﬂun:lqme from your teacher

or parents.

Example: Frototyping process

® Components can be eosily rearranged before
making a permanent circuit

(36) SIMULATION

o Simulation means ren’r_mﬂ el {E5|'.Ir13 a wirtual
version of a circut on a computer

o It allows students to test circuits before kuilding
them physically.

 TINKERCAD |

o Tinkercad is an online |:||-:L+.F|:~1'm used fo build
and simulate electromic circuits.

o It iz useful for ||:.;Lrni1~.ﬂ circuit -ﬂe!:ﬂn and
Arduing F#‘nﬂmrnmir.ﬂ_

AR AR AR R R R R R R R R R R R R RN ERENRNRNRND Y

Build on Tect and ﬁmj;f.d Final circurt
_ breadbeard o PCH
i E'.-:g-mpjg: 'u'i;'tuul n;'u-'m-.'ll: ;'-rl;;dati-:m =5
[ Helps to check
connections and
mme  before |
I:rluild'mﬂ the real
circuit, |
F:amEIE; Tinkercad circuit interface 1
oo smol |jeefyl for
.n“r ! [N |E-1'rr1'|n5 and
[ Frnc“it.lnﬂ
.Em L_H O m | circuit design
9 . and n;:-:lmj
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" DETAILED NOTES : SIMULATION (Traffic Light)

e e e

@ SIMULATION
What is Simulation? |

o Simulation means crer:t ing ond testing a
virtual version of a circuit on a cnmputer

o It allows us to check whether the circuit
works correctly before building it physically

o We can test different components, connections
and code without using redal hardware.
It helps save time, cost and components.
It Jr.hna-'e i5 @ mls.hke., we can easily correct it
and test agoin

o Simulation is very useful for lenrmnﬂ electronics
and Arduino pragramming

Example : Traffic Light Simulation (LED)

Circuit Diagram in Tinkercad

| Advantages of Simulation |

Smmlntmn Process

o Mo physical components required

» Safe and easy to learn

e Quickly test and modify the circuit
-

L ]

Hﬂ'Fs in underst'mdir'-.j concepts
Hl:e.'ru' r-:-r PFGJE:EJIS :Ln|:| e:-cpp_rlm-?n.ts |

Write Code
and Upload
{simulote)

“Observe Output |
(Check if it |
works)

[}esign Circuit | .
{virtual)

= =

J 531 (Y v I3

Arduino Code (Sequential Traffic Light) |

S )
redfin = 8: -*'J'i;l--r':l't |
‘E]Jl:-'alln=‘:l; f! ¥ollow LED -» Pin 9 EI

nst int greéenPin = 18; ! Green LED -» FPin 1@ |
vold setupl) {

oinMode({redPin, OUTPUT); { et a5 outpu

pinMode{yellowPin, OUTPUT);

pinMode{greenPin, OUTPUT);

1
) |
void loop() { |
i I |?E*:I OM, Yellow OFF, Green (FF [
di gl talwWelte redPd m, HIGH]; I
digitalwrite(yell I:-rF1'1, LOW);
digitalwrite(greenfin, LOW); |
delay [ 5080} I wait & saconds |
2. Yellow ON, Bed OFF, Green OFf [
Hﬂ“ ﬂ'lE Cu-tlg w“rks :i1" talWrite(redfin, LO Ir.], |
digitalWrite{redPin, HIGH); digitalWrite{yellowPin, HIGH);
# Red LED turns OM digitalWrite{greenPin, LOW); |
& Tellow and Green LEDs remain OFF dalay [ 688) /I wait 2 seconds
s Waits for 5 seconds
TR ; 134 areen |, Red OFF, Yellow OFF [
o FRed and Green LEDs remain OFF digi tJJm"'lteErell-:-uF in, LON); :
g % : digitalWritelgreenfin, HIGH); |
o Waits for 2 seconds delay( S8ad) - I wait 5 zaconds I}
digitalWrite (greenPin, HIGH); }
o Green LED turns ON.
# Red and Yellow LEDs remain OFF,
o Waits for 5 zeconds. ~
__________________________________________________________________________ -
\ Output Sequence (Timing) !
i 1. Red ON (5 seconds) 2. Yellow ON (2 seconds 3. Green ON (5 seconds) :
, . The sequence |
NEY @ | repatsagan |
i , =D . ood ogon |
| Y i T ; T Y [Fed = Yellow
| Fed  Yellw  Giresn R-ncl le 'Crm Fed  Yellow Green ~+ (Green). |
: ON OFF OFF DFF ON DFF OFF OFF ON !
T o S Ly L R S o e g e Ay R Y S VR e (e ey A e v |

%838%&%ll%lllllilil%‘liiii
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DETAILED NOTES :

TINKERCAD )

(37) | TINKERCAD

» Tinkercad is a free, online plul‘_ﬂ:-r*rn bH Autodesk
used to design and simulate electromic circuits

o It provides a simple and easy-to-use interface
for beginners

e We can create circuits using components like
Arduino, sensors, LEDs, motors, ete

# We can alse write Arduino code and run the
simulation d-ren:tlnj in the browser

o No installation is required, it works online

o [t s very useful for learning circuit dts.ifsn.
Arduing programming and testing ideas tfor
home automation ]:-n:‘ujeci'.:s.

kaermi Ini'.erfm:e Overview )

i

& B & B & B @

How to Use Tinkercad {Cm:.ut Emiutmn}

QOO®EEE

Features of Tinkercad

Free to use (with Autodesk account)
Simple and ::IEH:I‘H'IEF ‘FFIEI'I{l.“I interface
Drag and drop electronic components

IEIEI |
Virtual breadboard and Arduine. i

Write and test Arduino code in 'J:.u:lt.- in’ editor
Observe the output in real time (simulation)

'-_naerul for Ieafnnnﬂ experimentation
and schood projects

Open website - | https://www.tinkercad com

Sign in or create a free Aubodesk account

Ok on Grcuils = Create. new. Crcult [+]

Drog and drop components from the components panel
==

D)
>

Make cornechions using wines

[Cotional) ‘Write Arduing code = the code editor

Click on Skart Simwdlation to run the circuit

| fangomss Working Area
| @ «
v

i3 Ciecuils v

Code Editer

| t‘rtanStq:S-nhtm
(write Arduing code)

(Run the cireut)

P ot Seeaiation [ ok JlEl

Tewt - 1t
I
U0 Arduing code !
& 4 cen be written omd i 1l
3 FF vested here I
4
] |
1 &
T | T
|

et )

f oo 9 @ F &4 ©FER

LED Resistor | Pushbutbon | Potentiomeber

I:hgﬂ: md.ur:l

Uses of Tinkercad

I QESlSn and test electrone circuils -.lirl'.-.u:l]lH.

& Learn how ¢ ents wark together

o lest Arduino code before buildng the physical circuit
o [ry different idens without using real components

® Useful for home outomation, robetics and LoT projects

@ Key Points :

™ Tmlu:-r-.m i5 a free, omlng -1|u form fo duuqn ard simulate circuits
# We con buld cirewts, write Ardisno code and run simulakion in the browser
s It is very wsefil for iearning electronics and making home automation projects

Hw-' Servo Mober | DC Mober | a i g

Benefits for Students

Eus{j fo bearn and e

Helps in understonding circuit dessgn and coding
Save time, cost and components.

Ceerect mictokes EI].'i.'.H and test again

Lsehid for school &rqjer:f.a compelitions and Ieu.rﬂ-ﬂg.

8 8 % @
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EPTS (38-44) )

s B B e e e e ol

PHYSICAL CIRCUIT

A physical circuit is a real circuit built
using actual electronic components

It is built and tested using real
hardware

It helps us to learn how components
WOrk iﬂgether in reality.

-
-

-

Jumper wires
Arduine Uno per

(@) TROVBLESHOOTING

[ 3 [rqu.EihuuilnH mMEeans 'l:ll"l-d.ll'll'.ll End E-}'T&Cilng
F‘TGHEH’IE In a I:!FI;.IJI{ or F-:'-:-arurr.-'nF:
e Common pru:ul:-lerres. wrong connections, loose wires

- §
wrong pin numbers, incorrect code and missing
power or GND

Steps in Troubleshooting |

|| CHECK | FIND ERROR  CORRECT | TEST AGAIN

Check ]dzniiFH the Make the Run the circut
connections, protiem necessany or code agan
power and {circuit or * changes ’I bo check i?uil.
code code). warks

LITHIUM-ION BATTERY
o A lithium-ion battery is a rechargeable battery
used as a portable power source
o It is lightweight, has high energy density and
can be used for suitable electronic and robotics
projects
o Common type: 18650 Li-ion cell (3.7 V)

« It requires a proper chﬂrglng and protection circuit

| Important :
| w Lha with proper
protection circuit
| = Do mot -:wen:l'.-:urge |
s Handle with care

CIRCUIT DIAGRAM

e A circuit diagram is a graphical representation |

[ of an electronic circuit

o It shows components and their connections
using standar E.Hrrbuls.

o It helps us bo understand and deaigrl circuits

| before i:-m|.:||n5 kham

| | Example : LED Circuit Diagram

| A\

o+ 220 -
T ( Resistor) F

| ov |- \VAT:)

Bal'terg

o A battery is o portable source
E‘I’l EIEC‘I.TICIJI. aner

o [t provides DC F.’:-'-ner to
electronic circuits

s Common batteries: 9V, AA cells
etc.

- DC CONNECTOR CABLE
| @ A DC connector cable connecks
| a suitoble DC power Source Lo

o ElEELITlﬂE -:IE'I.'I:E SN iS5 lﬁ.l'ddlrl{
{ @ [t is commonly a barrel connector
| (55 mm x Z1 mm)
i o It is used with on adapter to provide [C power

T

| Cormect to Arduing

DC Barrel
Connechor
(5.5 mm % 2.1 mm)

[ Power Jack |

® A cosing pr:,tﬂf.l:s alectronic r,c-mpnnpnts

o It makes a project sater, stronger and
easier to handle

o It can be made using plastic, acrylic,
wood, cardboard or %}

pr'nl.lng

e e

( Choe Casg (Pt Bo) |
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TINKERCAD DASHBOARD

MAKING CONNECTIONS % CODE EDITOR

Pee-7  PROJECT: HOME AUTOMATION

{_MORE ABOUT TINKERCAD (45-51) |

e o e S A

ADDING COMPONENTS

s After lngln. we see the Tinkercod doshboard. | = Components are added from the components pnnei
o From here we can create new circuits, 3D designs on the left side.

and code projects. ® We can drog and drop components (LED, resistor,
o Dur saved ]:nrujei:ti are also shown here ! sensor, motor, etc.) to the work area
TTEIN ' s e can also search for a component using: the
K [E] T ' search b
AnE Circuits

Companants

T e
Cireuity [
My Circuts g

B 3D Desigm = l LED
Codebladk — . E .
I ; [
m Clasies t Frbbunist  Polr-tossle
B Gallery Traffic Light Home Autnmation [ u
] W h 3N Ky i oy |

s We can make connections by drogging wires between || g We con write Arduing code in the code editor.
c:rnF-JnI:n’; pins. L [ w linkercad 5u;:Eur".:a block il:rdlll'.g_ block + text and
o Different colored wires can be used | t'ﬂi'll '51“-1“:'5 (L++). . - _ o
e Connections in Tinkercad work like real hardware. |l = After writing the code, click on “Start Simulation” to |
l run the circuit
Drag wire to make connection f
Teuxt « 4+ 0 IP Start Simulation
1 void setupl) {
i pinMede(8, OUTPUT);
B
; q
waw 5 void loop() {
e ki digitalwrite(d, HIGH);
| R 7 delay{1802);
i FEE e £ I iyt
e e B 3 delay({laad] ;
e HAE R 19}

DEBUGGING AND MODIFYING
- Click on Start Simulation to see the W King of the circuit .
e We con pouse, stop or reset the simulabion
o The outpul (LED, mofor, sensor value, ebc.} can be

observed in real bime

+ ‘Wrong connections

o Wrang pin numbers in code

. N:isirTJ Com rits

& [ncorrect wolues fe.g registor)

simuation again
Shart ﬁ;llnl,m Fmt! Sttp Rts-el e lhis helps us learn by trial ond error

|
|
|
|
|
|
P start Simutation JI 1] ] & | » W can -:h:mge the code ar connection o

SAVING AND SHARING PROJECTS Save Project Share

We can save our project by giving a name pocjucz | Hovas derscommtion - afic Ught e

If the circuit does not work, we can check for:

run the

Saved projects appear in the dashbaard hetpaferew firicerrad comithings).

We can edit the FrI:-JE-:L later - T
F'l'l.'ﬂE'lE can also be shared with others using 4 link - n
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(59) sensors

e A sensor is a device that detects changes
in the environment and gves an electrical signal

. S="5-:-r5 help in making cur project smart and
automatic

. Exnmpk:ﬁ' |_I'::.!|'||f. sensor, motion sensor, temperature
sensor, ultrasonic senmsor, etc

Examples of Sensors in Tinkercod

m L1 5e B

PI® Serser lkresoni: Sescor

{Lr?-l sengor)  { Motion Serser) {Distance Sensor)

-3 INPUT AND OUTPUT

o Sensors are input devices (they send information to
Arduing)

o Actuators are output devices (they perform an action)

® Arduing reads input, processes it and gives output

aacaaiauurrr

P~ a3 f
‘ Sensor ‘ >

(Input)
USING SENSORS AND ACTUATORS

e In linkercad, we can connect sensors and actuators
to Arduinc and write code to control them

e For example, an LDR ran deteck |::_:||'|L and furn ON
an LED automatically

Example = DR based Automatic Light

Arduino
( Processing)

LED / Motor
(Output )

o

.—-I._I_—:

EJG LG

USING DELAY AND TIMING

o The delay(} function pauses the program for
'apm:nr ed time (in milliseconds )

e [t is used to conbrol the speed of actions in a project

® bwample: delay(1886), // wait for 1 second

AR RRRRRRRRRRRR N

I sengors give inpul and

=
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ACTUATORS

e An actuator is a device that performs a physical
action based on a signal from Arduino

® Actuators help in {untrnlllng real weorld devices
e bxamples: LED, buzzer, DC molor, servo motor,
relay, etc

e UL

8 &

Buzzer
{ Sound}

Servo Molor
{ Rekakion)

{bg-al] tnwm )

DIGITAL AND ANALOG PINS

a Arduino has two tupes of pins

L] _-'.-mtnl Pins (0-13): give HIGH (5V) or LOW (OV)
S wnal

e Analog Pins (AD- AS): used to read varying

temperature

values from sensors (eq., LDR
SENSO )

CONDITIONAL LOGIC (IF-ELSE)

e use f-else statements in Arduino to take
gecisions bosed of sensor values

e [ the condition is true, one action is performed,
otherwise another action is pﬂffc:rn'.ed

Example Code (LDR controlled LED)

const int ldrPim = AB; LOR conmmected to AQ
const int ledPinm B: LED connected to [C8
int sensorvalue:
vold setupl]) {

pindodel LedFin, OUTPUT):

Serial.begin{9608) ;
}
void loop{)} {

sensorvalue = analogRead(ldrPin);
if [sercorValue < SB8) i darh
digitalWwrite(ledfin, "'I]I:1H:I|

} else |

digitalWrite(ledPin, LOW);

l.r:.ll"

=[5 lu':ftﬁlﬂa'] ¥

ctuators ghve oulped

» l—:@:— Key Points :

(BB R

Arduing uses digilal erd ansleg pins o read and cordrel devices

‘We use iF-else conddions to make decsioes

Delery . helos. £ conbrol the timing of actions

In Tinkercad, we can lesi gll thess comporesnls and idens I:e[-.:-!'l_e 'ruklrr:.]_gt real project




_ 7-SEGMENT DISPLAY |

Introduction @ 7-Segment Dlsplay (Common Cathode) IT @ Pin Mapplng (Arduino Uno)

e A 7-segment display is an electronic ~ Segment Arduine Pin Resistor Value i
component used to display numbers ' ——
(0-9) and some letters. - Segments: e - 2 200

e |t has 7 LED segments arranged in the - a - top b 3 220 Q
shape of 8 " b - top right c 4 | e

e Each segment is labeled as a, b, ¢, d, e, f, g. " ¢ - bottom right d 5 220 Q

e In this project we are using Common e LA a 6 220 Q
Cathode type.

" e - bottom left f / 220

e The common cathode pin is connected g 220 O
to GND, and each segment is connected f - top left g
to an Arduino digital pin through a Caasarion Cathioda g - middle _Common Cﬂthﬂdﬂ | = ~ GND
220 Q resistor. (to GND)

@ Arduino Uno Board | @ 7- Segment Display on Breadboard @ D'g't D 9 (Segment ON/ OFF)
Digital Pins  Digit I ‘ b || (¢ ‘ d ‘ e f ‘ g

213,4/5\6|7!8

O | ON ON  ON | ON  ON | ON | OFF
OFF ON | ON | OFF OFF @ OFF | OFF

KRRY : £ 28 .Each segment o 1_ _ _
208 rem is connected 2 ON ON ' OFF | ON ON | OFF | ON
m (UNO] . to the respecti S oA | | | | | |
=00 pective
W BB | Ao 3 | ON | ON | ON | ON | OFF | OFF | ON
[ gl through a 4 | OFF ON | ON | OFF OFF = ON | ON
e ddh b L0 | 220Qvesistor. | | 5 | ON | OFF | ON | ON | OFF | ON | ON
L 6 | ON OFF | ON | ON  ON | ON ON
- e CotroniniCatho: | 7 | ON | ON | ON | OFF | OFF | OFF | OFF
J to GND | 8 | ON | ON | ON | ON | ON | ON | ON
@ Key Points | 9 | ON | ON | ON | ON | OFF | ON | ON
e Use 220 ( resistor with each segment to limit current. + ® A segment glows when the corresponding Arduino pin
e We are using Common Cathode type. v is set HIGH.
e Common cathode pin is connected to GND. : e We can display digits 0 to 9 and some letters (e.q., A, b, C, etc.).
e Segments are connected to Arduino digital pins (a > 2, b~ 3, c»1-4,d~b 5,e~6,f>7,g~8).: e This circuit can be easily made in Tinkercad or on a breadboard.



@ What is Arduino Uno?

e Arduino Uno is a programmable

microcontroller board used to build { COMPLETE EXPLANATION WITH PINS J

@ Dlgltal Pins (0 - 13)

' PinNo. | Function .PWM. Special Use

1 ARDUINO UNO

0 Digital 1/0 - RX (Serial Receive)
elecltronic, robotics and automation : 1 Digital I/0 = TX (Serial Transmit)
projects. Pal"ts Of Al‘dlllno UI'IO Board 2 | Digital 1/0 =l General Purpose

e |t can read inputs from sensors, ['[},ig]ta(pins (0-13) ) 3 | Digitall/0 | v | PWM Output
process them and control outputs | Reset Button | ' L 4  Digital I/0 - General Purpose
like LEDs, motors, etc. : 5  Digital /0 v = PWM Output
e |t is easy to use and widely used (SE Y Digtdl L0 1 ol | FWIOHpIE
J| ( ﬂ;ﬁdnmr?mg 8  Digitall/0 | - | General Purpose
. ' , ' 9 Digital 1/0 v | PWM Qutput
— = ONLED . | |
@_ _P?_wer Pins ) - B (Power) 10  Digital /0 v PWM Qutput
Pin | Description | - S ~anal A SR IRE ss & \ 11 | Digital I/0 v PWM Output
IOREF Reference voltage for shields : PRl Microcontroller 12 Digital /0 = -  General Purpose
RESET Resets the microcontroller , e e — - (ATmega328P) 13 | Digital /0 = - | Built-in LED
3.3v 3.3 V regulated output Dl'(SPower 33‘;“ ANALOG IN @ _
' 7-12 V II'tput : MK M e
5V 5 V regulated output e LB e . '
GND Ground (0 V) L I ) o e
. Power Pins Analog Input Pins ITAL (PWM~) = Built-in LED
VIN (E;‘tfq‘zalx;;m“" voltage {{IDREF, RESET, 3.3, 5V, GND, GND, um}} [ (AO - A5) } (comected to Pin 13)
(6) Arduino Uno Pin Layout @ Important Points
@ Analog Input Pins (AQ - A5) @ -
: Digital Pins ' . Power Pins Dlglt&{ plﬂS gl"u"E HIGH (5 V) or LOW {D U
~ Pin Function Special Use 13 |OREF e PWM pins: 3, 5, 6, 9, 10, 11 @ USB and Power Supply
‘ ) 1 o= RESET e Pins 0 (RX) and 1 (TX) are used for
A0 Analog input = Can also be used as digital |/0 ia 3.3V serial communication. e USB Port: Used for programming
Al Analog input | Can also be used as digital /0 g gﬁn e A0 - A5 are analog input pins (can also and also provides 5 V power.
A2 Analoginput | Can also be used as digital I/0 7 be used as digital). : -
! l 3 : ; o —— d.g! L1/0 6 3:\:1[1 e A4 = SDA and A5 = SCL for I*C devices. : ?c_ F;;w;rajacrértan belped Wit
A3 Analog ?npu’t :m A0 DRRE : 5:5 igital I/ i Analﬂg Pins e Use 5V or 3.3V as per your module requirement. P . '
A4 Analog input = I*C SDA (also digital 1/0) 3 A9 e GND is the common ground. e 5V and 3.3V pins can be usef:l tfzn
AS | Analog input | FC SCL (also digital 1/0) 170 23 ® Pin 13 has a built-in LED (ON when HIGH). power other components (within
0( i) e Arduino Uno uses ATmega328P microcontroller. limits).




" BLINKING A SINGLE LED

@ Circuit Diagram

1

[ %]

D110 @& 7 6 5 4 3 2
DIGITAL (PWM-)

22 assinz

I I KREELD

ARDUINO

m NG

O S S S S G N BN S S s B

"

220 Q
LED Resistor Arduino Uno
(5 mm) (174 W)

OO, @) "

220 Q

resistor |

’ }

Anode (+) W

(hnngerleg)J' ! || Cathode (-)

(shorter leg) |

)

@ Arduino Code

digitalWrite(13, LOW);
delay(1000);

void setup() {
pinMode(B, OUTPUT);

// set pin 13 as output

void loop() {
digitalWrite(13, HIGH);
delay(1000);

// turn LED ON
// wait for 1 second

// turn LED OFF
// wait for 1 second

@ Working

® Pin 13 is set as OUTPUT.

e When pin 13 is HIGH (5 V),
current flows through the
220 Q resistor, and the LED
glows.

@ The LED remains ON for
1 second (delay 1000 ms).

@ Then pin 13 is set to LOW

(0 V), so the LED turns OFF.

e This repeats continuously
in the loop().

@ Key Points

e Always use a 220 Q resistor with an LED
to limit current.

e Connect the longer leg (anode) of the LED
to Arduino pin 13 through the resistor.

e Connect the shorter leg (cathode) to GND.

e Pin 13 has a built-in LED on the board
(you will also see the onboard LED blinking).

e You can use any other digital pin instead of 13.
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