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Internet of Things (IoT) 
id¾j øjH wka;¾cd,h 

 
A system of interconnected devices that 
communicate and exchange data over the 
internet. 
wka;¾cd,h yryd o;a; ikaksfõokh lr yqjudre 
lrk tlsfklg wka;¾ iïnkaê; Wmdx. j,ska 
iukaú; moaO;shls' 

 
Key points: 
jeo.;a lreKq 

 
• Devices connect smoothly through Wi-Fi, 

Bluetooth, or other networks for 
continuous data exchange. 
wLKav o;a; yqjudrej i|yd Wi-Fi íÆgQ;a 
fyda fjk;a cd, yryd Wmdx. tlsfkl 
ndOdjlska f;drj iïnkaO fõ' 

 
• Ensures different devices and systems work 

together efficiently. 
úúO Wmdx. iy moaO;s ld¾hlaIuj tlaj 
l%shd lrk nj iy;sl lrhs' 

 
• Collected sensor data is analyzed using 

algorithms to produce useful insights. 
tl;= lrk ,o ixfõol o;a; u.ska jeo.;a 
wjfndaOhla ,nd .ekSu i|yd we,af.dß;u 
Ndú;fhka úYaf,aIKh flfra' 

 
• Sensors detect environmental factors like 

temperature, motion, and humidity. 
ixfõol u.ska WIaK;ajh" p,s;h iy 
wd¾ø;djh jeks mdßißl idOl y÷kd .kS' 

 
• Strong protection is required to prevent 

data breaches and cyberattacks. 
o;a; lv lsÍï iy ihsn¾ m%ydr je<elaùu 
i|yd Yla;su;a wdrlaIdjla wjYH fõ' 

 
• Easy control through apps or voice 

commands for smooth user experience. 
iqug mßYS,l w;aoelSula i|yd fhÿï fyda 
y~ úOdk yryd myiq md,khla imhhs' 

	

IoT Applications 
IoT fhÿï 
 
 

• Smart Homes 
iqyqre ksjdi 
 

 
 
 
 
 
 
 
 
 
 
 
IoT devices are commonly used in smart homes 
to enhance convenience, safety, and energy 
efficiency. 
IoT Wmdx. idudkHfhka iaud¾Ü ksjdij, myiqj" 
wdrlaIdj iy n,Yla;s ld¾hlaIu;dj jeä ÈhqKq 
lsÍug Ndú;d lrhs' 

 
Examples include smart thermostats, lighting 
systems, security cameras, door locks, and 
appliances that can be controlled remotely via 
smartphone apps or voice commands. 
WodyrK f,i iaud¾Ü ;dm ia:dh" wdf,dal moaO;s" 
wdrlaIl leurd" fodr w.=,a iy iaud¾Üf*daka 
fhÿï fyda y~ úOdk yryd ÿria:j md,kh l< 
yels WmlrK we;=<;a fõ' 

 
More about smart homes: 
 
https://youtu.be/GFtvYFZhlao?si=ME-
t_6ZtXlZfV_ug 
 
https://youtu.be/LW-WolrFcBc?si=O4Sr-
6R62kzcC9F9 
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• Healthcare 
fi!LH i;aldr 

 

IOT devices are used for remote patient 
monitoring, medication management, and 
improving the efficiency of healthcare delivery. 
IoT Wmdx. ÿria: frda.Ska wëlaIKh" T!IO 
l<ukdlrKh iy fi!LH fiajd fnod yeÍfï 
ld¾hlaIu;dj jeä ÈhqKq lsÍu i|yd Ndú;d 
lrhs' 
 
Wearable devices such as smartwatches and 
fitness trackers can track vital signs, activity 
levels, and sleep patterns, providing valuable 
data for both patients and healthcare providers. 
iaud¾Ü Trf,daiq iy fhda.H;d ¨yqne£ï jeks 
me<¢h yels Wmdx.j,g frda.Skag iy fi!LH 
fiajd imhkakka i|yd jákd o;a; imhñka 
jeo.;a ix{d" l%shdldrlï uÜgï iy kskafoa rgd 
ksÍlaIKh l< yelsh' 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
More about IOT healthcare: 
 
https://youtu.be/jh5U5BnpGN8?si=A7Dwos8b
QVpPJVcC 
 
https://youtu.be/jZg5QhL3Ckc?si=Lcbzztgwvt
wmholp 
 
 
 
 
 

• Industrial Internet 
ld¾ñl wka;¾cd,h 
 

Also known as Industry 4.0, IoT is 
revolutionizing manufacturing and industrial 
processes by enabling predictive maintenance, 
asset tracking, and real-time monitoring of 
equipment and production lines. 
Industry 4.0 f,io ye¢kafjk" ^IoT& wkdjels 
kv;a;= lsÍu" j;alï ¨yqne£u iy WmlrK iy 
ksIamdok ud¾. ;;H ld,Sk wëlaIKh il%Sh lsÍu 
u.ska ksIamdok iy ld¾ñl l%shdj,Skays úma,ùh 
fjkila isÿ lrhs' 

 
This improves efficiency, reduces downtime, 
and enhances overall productivity. 
fuh ld¾hlaIu;dj jeä lrhs" wl%Sh ld,h wvq 
lrhs" iy iuia; M,odhs;dj jeä lrhs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

More about Industry 4.0: 
https://youtu.be/b9mJrzdlfR8?si=yL1LWrJ7bKv
ESERx  
 
 
 
 
 
 
 
 
More about Industrial IOT (IIOT): 
https://youtu.be/HmbUJEShA-
8?si=MDrUPTZ1N6RacIkr  
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• Smart cities 
iqyqre k.r 
 

IoT technologies are used in smart city 
initiatives to improve urban infrastructure and 
services. 
kd.ßl há;, myiqlï iy fiajd jeäÈhqKq lsÍu 

i|yd iaud¾Ü k.r uq,msÍï j,§ IoT ;dlaIKhka 
Ndú;d fõ' 

 
Examples include smart traffic management 
systems, waste management solutions, 
environmental monitoring sensors, and smart 
streetlights that adjust brightness based on 
usage patterns and natural light levels. 
WodyrK f,i iaud¾Ü .ukd.uk l<ukdlrK 
moaO;s" wmøjH l<ukdlrK úi÷ï" mdßißl 
wëlaIK ixfõol iy Ndú; rgd iy iajNdúl 
wdf,dal uÜgï u; mokïj §ma;sh ilia lrk 
iaud¾Ü ùÈ ,dïmq we;=<;a fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read more about smart cities: 
 

https://youtu.be/vCzmxg9y7gA?si=odCQ3J_Vc
XA2yzQg 
 
 
 
 
 
 
 
 
 
 

Top smart cities in the world: 
 
https://earth.org/top-7-smart-cities-in-the-
world/ 
 
 
 
 
 
 
 

• Agriculture 
lDIsl¾uh 
 

IoT is transforming agriculture through 
precision farming techniques such as soil 
monitoring, crop monitoring, and automated 
irrigation systems. 
IoT mdxY= ksÍlaIK" fnda. wëlaIKh iy 
iajhxl%Sh jdßud¾. moaO;s jeks ksrjoH f.dú;eka 
Ys,amSh l%u yryd lDIsl¾udka;h mßj¾;kh 
lrhs'  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Help farmers optimize resource usage, increase 
crop yields, and minimize environmental 
impact. 
f.dùkag iïm;a Ndú;h m%Yia; lsÍug" fnda. 
wiajekak jeä lsÍug iy mdßißl n,mEu wju 
lsÍug WmldÍ fõ' 

 
Read more about IOT Agriculture: 
 
https://youtu.be/hXC7vCcg2xo?si=iTiKfXFIxRsF
r1Bw 
 
Use cases: 
https://easternpeak.com/blog/iot-in-
agriculture-technology-use-cases-for-smart-
farming-and-challenges-to-consider/ 
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• Retail 
is,a,r fj<odï 
 

IoT is used to enhance the customer experience, 
streamline operations, and gather valuable 
insights into consumer behavior. 
is,a,r fj<|dfï §" IoT mdßfNda.sl w;aoelSï 
jeäÈhqKq lsÍug" fufyhqï úêu;a lsÍug iy 
mdßfNda.sl yeisÍï ms<sn| jákd wjfndaOhla ,nd 
.ekSug Ndú;d lrhs' 

 
Examples include smart shelves that 
automatically track inventory levels, beacons 
that send personalized offers to shoppers' 
smartphones, and cashier less checkout 
systems. 
WodyrK f,i bkafjkagß uÜgï iajhxl%Shj yUd 
hk iaud¾Ü rdlal" idmamq hkakkaf.a iaud¾Üf*daka 
fj; mqoa.,SlrKh l< §ukd hjk îlkaia iy 
uqo,a whleñjreka fkdue;s uqo,a f.ùï moaO;s 
we;=<;a fõ' 

 
 
• Transportation and Logistics 

m%jdyk yd iemhqï 
 

Used in logistics for fleet management, vehicle 
tracking, route optimization, and predictive 
maintenance. 
m%jdykh i|yd kdúl hd;%d l<ukdlrKh" jdyk 
¨yqne£u" ud¾. m%Yia;lrKh iy wkdjels 
kv;a;= lsÍu i|yd Ndú;d fõ' 

 
These solutions help companies reduce fuel 
consumption, improve safety, and optimize 
supply chain operations. 
fuu úi÷ï iud.ïj,g bkaOk mßfNdackh wvq 
lsÍug" wdrlaIdj jeä ÈhqKq lsÍug iy iemhqï 
odu fufyhqï m%Yia; lsÍug WmldÍ fõ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Energy Management 
n,Yla;s l<ukdlrKh 
 

IoT devices are used to monitor and control 
energy usage in buildings, factories, and 
utilities. 
IoT Wmdx. f.dvke.s,s" lïy,a iy Wmfhda.s;d 
j, n,Yla;s Ndú;h ksÍlaIKh lsÍug iy 
md,kh lsÍug Ndú;d lrhs' 

 
 
 
 
 
 
 
 
 
 
 
 
 
Smart meters, energy management systems, 
and grid optimization technologies help 
optimize energy consumption, reduce costs, 
and minimize environmental impact. 
iaud¾Ü ógr" n,Yla;s l<ukdlrK moaO;s iy 
cd, m%Yia;lrK ;dlaIKhka n,Yla;s 
mßfNdackh m%Yia; lsÍug" msßjeh wvq lsÍug iy 
mdßißl n,mEu wju lsÍug WmldÍ fõ' 
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Technologies that enable IOT 
IOT il%Sh lrk ;dlaIKhka 
 

• Wireless Connectivity 
/yeka rys; iïnkaO;d 
 

IoT devices rely on wireless communication 
technologies like Wi-Fi, Bluetooth, Zigbee, Z-
Wave, LoRa, and NB-IoT to connect to the 
internet and to each other. 
IoT Wmdx. wka;¾cd,hg iy tlsfkldg iïnkaO 

ùug Wi-Fi, Bluetooth, Zigbee, Z-Wave, LoRa 
iy NB-IoT jeks /yeka rys; ikaksfõok 
;dlaIKhka u; r|d mj;S' 
   
• Sensors and Actuators 

ixfõol iy l%shdlrejka 
 

Sensors collect data from the physical world, 
measuring parameters like temperature, 
humidity, pressure, etc. 
ixfõol fN!;sl f,dalfhka o;a; /ia lrhs" 
WIaK;ajh" wd¾ø;djh" mSvkh hkd§ mrdñ;Ska 
uekSu isÿ lrh' 

 
Actuators act upon this data, performing 
actions such as controlling lights or adjusting 
environmental conditions.  
l%shdlrejka fuu o;a; u; l%shd lrhs" wdf,dalh 
md,kh lsÍu fyda mdßißl ;;a;ajhka .e,mSu 
jeks l%shd isÿ lrhs' 
 

Ex. Temperature sensor, Motion sensor  
 
 
 
 
 
 
 
 
Sensors will be covered in a later section. 
ixfõol ms<sno miqj wdjrKh flfra' 
 

• Cloud Computing 
j,dl=¿ mß.Kkh 

 
Cloud platforms provide scalable infrastructure 
and services for storing, processing, and 
analyzing large volumes of IoT data, enabling 
centralized management, data aggregation, 
and advanced analytics. 
Cloud Platforms IoT o;a; úYd, m%udKhla .nvd 
lsÍu" ieliSu iy úYaf,aIKh lsÍu"  iy Wiia 
úYaf,aIK il%Sh lsÍu i|yd mßudKh l< yels 
há;, myiqlï iy fiajd imhhs' 
 

Ex. Amazon Web Services, Microsoft Azure 

  
 
 
 
 
 
• Edge Computing 

 

Edge computing brings computational power 
closer to the data source, enabling real-time 
analysis and decision-making by processing 
data locally on IoT devices or at the edge of the 
network, reducing latency and bandwidth 
usage. 
Edge computing uÕska o;a; uQ,dY%h fj; 

mß.Kl n,h ióm lrhs" IoT Wmdx.j, fyda 
cd,fha fl<jfra o;a; foaYShj ieliSfuka" m%udoh 
iy l,dm m<, Ndú;h wvq lsÍu u.ska ;;H 
ld,Sk úYaf,aIKh iy ;SrK .ekSu il%Sh lrhs' 
 

Ex. Raspberry Pi, NAVIDIA Jetson 
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• Data Analytics and Machine Learning 
o;a; úYaf,aIK iy hka;% bf.kSu 
 

Analytics techniques, including machine 
learning and artificial intelligence, derive 
actionable insights from IoT data, facilitating 
applications such as predictive maintenance, 
anomaly detection, and optimization. 
hka;% bf.kSu iy lD;%su nqoaêh we;=¿ úYaf,aIK 

Ys,amSh l%u" IoT o;a; j,ska l%shdldÍ wjfndaOhla 
,nd .kS" wkdjels kv;a;= lsÍu" úIu;d y÷kd 
.ekSu iy m%Yia;lrKh jeks fhÿï i|yd 
myiqlï imhhs' 
 

Ex. Anomaly Detection Model 
 
 
• Security and Privacy 

wdrlaIdj iy fm!oa.,sl;ajh 
 

Security measures like encryption, 
authentication, and access control protect IoT 
devices, data, and networks from cyber threats 
and unauthorized access, ensuring integrity, 
confidentiality, and availability. 
ixfla;kh" i;Hdmkh iy m%fõY md,kh jeks 

wdrlaIl mshjr IoT Wmdx." o;a; iy cd, ihsn¾ 
;¾ck iy wkjir m%fõYhkaf.ka wdrlaId lrhs" 
wLKav;dj" ryiHNdjh iy ,nd .; yels nj 
iy;sl lrhs' 
 

Ex. AES encryption, 2-Factor authentication 

 
 
 
 
 
 
 
 
 
 

Challenges of IoT 
IoT ys wNsfhda. 
 

1. IoT devices often collect sensitive data (like 
personal, health, or location information). 
IoT Wmdx. fndfyda úg ixfõ§ o;a; ̂ mqoa.,sl" 
fi!LH fyda ia:dk f;dr;=re jeks& /ia lrhs' 

 
Weak security measures make them 
vulnerable to hacking, data breaches, and 
unauthorized access. 
ÿ¾j, wdrlaIl mshjr ksid tAjd wkjirfhka 
we;=¿ùu" o;a; ldkaOqúu iy wkjir 
m%fõYhkag f.dÿre úh yelsh' 

 
2. Storing, processing, and analyzing massive 

amounts of data generated by IoT from 
millions of connected devices is a major 
challenge 
ñ,shk .Kkla iïnkaê; Wmdx. j,ska IoT 
u.ska ckkh lrk ,o oejeka; o;a; 
m%udKhla .nvd lsÍu" ieliSu iy 
úYaf,aIKh lsÍu m%Odk wNsfhda.hls' 
 

3. Since IoT devices rely on continuous and 
reliable internet connections, their 
performance can degrade or fail in areas 
with poor network coverage. 
IoT Wmdx. wLKav iy úYajdiodhl 
wka;¾cd, iïnkaO;d u; r|d mj;sk neúka" 
ÿ¾j, cd, wdjrKhla we;s m%foaYj, tAjdfha 
l%shdldß;ajh msßySug fyda wid¾:l ùug bv 
we; 

 
4. As IoT networks grow, maintaining 

performance, security, and device 
management across thousands or millions 
of devices becomes complex. 
IoT cd, j¾Okh jk úg" oyia .Kkla fyda 
ñ,shk .Kkla Wmdx. yryd ld¾h idOkh" 
wdrlaIdj iy Wmdx. l<ukdlrKh mj;ajd 
.ekSu ixlS¾K fõ' 
 

5. Faulty sensors or poor calibration can 
produce inaccurate data, affecting 
decision-making and automation reliability. 
fodaI iys; ixfõol fyda ÿ¾j, l%udxlkh 
uÕska idjoH o;a; ksmoúh yels w;r" th 
;SrK .ekSfï iy iajhxl%ShlrK 
úYajikSh;ajhg n,mdhs' 

 
6. The initial setup cost for IoT infrastructure 

(devices, sensors, gateways, and software) 
can be high. 
IoT há;, myiqlï ^Wmdx." ixfõol" oajdr 
iy uDÿldx.& i|yd uQ,sl ieliqï msßjeh 
by< úh yelsh' 
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Embedded Systems 
ldjeoa¥ moaO;shla 

 
A computer system designed to perform a 
specific task within a larger system. 
úYd, moaO;shla ;=< ksYaÑ; ld¾hhla bgq lsÍu 
i|yd ks¾udKh lr we;s mß.Kl moaO;shls' 

 
Consists of both hardware and software 
components that work together to carry out 
dedicated operations in real time. 
;:H ld,Skj lemjQ fufyhqï isÿ lsÍu i|yd tlg 
l%shd lrk oDvdx. iy uDÿldx. ixrpl foflkau 
iukaú; fõ' 

 
Follows Input, Process and Output (IPO) model. 
th wdodk" l%shdj,s iy m%;sodk wdlD;sh 
wkq.ukh lrhs'  

 
Sensors capture the state of the physical world 
like heat, speed and light as inputs. 
ixfõol ;dmh" fõ.h iy wdf,dalh jeks fN!;sl 
f,dalfha ;;ajh wdodk f,i .%yKh lrhs' 

 
Processor processes them according to a 
program and produces outputs. 
ilikh jevigyklg wkqj tAjd ilik w;r 
m%;sodk ksmojhs' 

 
 
 
 
 
 
 
 
 
 
 

 

Microcontrollers 
laIqø md,l 

 
 
 
 
 
 
 
 
A small computer on a single circuit that 
includes a processor, memory, and 
input/output ports, designed to control specific 
electronic devices or systems. 
ksYaÑ; bf,lafg%dksl Wmdx. fyda moaO;s md,kh 
lsÍu i|yd ks¾udKh lr we;s ilikhla" 
u;lhla iy wdodk$m%;sodk flfjks we;=<;a ;ks 
mßm:hl we;s l=vd mß.Klhls' 

 
ATMEGA328P, ATMEGA2560, ESP8266 are 
widely used microcontrollers for development 
boards. 
ATMEGA328P, ATMEGA2560, ESP8266 hkq 
ixj¾Ok mqjre i|yd nyq, f,i Ndú;d lrk 
laIqø md,l fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Widely used microcontrollers 
nyq, f,i Ndú;d lrk laIqø md,l 
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Microprocessors 
laIqø ilik 
 
 
 
 
 
 

 
 
 
 
A programmable integrated circuit (IC) that 
processes all the instructions and tasks involved 
in computing. 
mß.KllrKhg iïnkaO ish¨u Wmfoia iy 
ld¾hhka ilik l%uf,aL.; l< yels ix.Dys; 

mßm:hls ^IC&' 

 

 
 
 
 
 
 
 
 
 
 
 
It serves as the brain of a computer or any 
digital device by executing instructions from a 
program. 
jevigyklska Wmfoia l%shd;aul lsÍfuka th 
mß.Klhl fyda ´kEu wxls; Wmdx.hl fud<h 
f,i l%shd lrhs' 
 

Microcontroller vs. Microprocessor 
laIqø md,lh vs. laIqø ilikh 
 

Aspect 
wxYh  

Microcontroller 
laIqø md,lh 

Microprocessor 
laIqø ilikh  

Purpose 
wruqK 

Used for specific control tasks in 
embedded systems. 
ldjeoa¥ moaO;sj, ksYaÑ; md,k ld¾hhka 
i|yd Ndú;d fõ'  

Used for general-purpose computing. 
idudkH ld¾h mß.KllrKh i|yd 
Ndú;d fõ' 

Integration 
tAldnoaO lsÍu 

CPU, memory, and I/O built into one chip. 
CPU" u;lh iy I/O tl Ñmhlg tAldnoaO 
lr we;' 
  

CPU is separate from memory and 
peripherals. 
CPU u;lh iy m¾hka; Wmdx. j,ska 
fjkaj we;'  

Memory 
u;lh 

Has built-in Flash/ROM and RAM. 
ì,aÜ-bka *a,EIa$ ROM iy RAM we;'  

Needs external memory. 
ndysr u;lh wjYH fõ' 

I/O 
Peripherals 
I/O m¾hka; 

Includes built-in I/O ports, ADC, DAC, 
timers, etc. 
ì,aÜ-bka I/O fmdaÜ" ADC" DAC" ghsu¾ 
wdÈh we;=<;a fõ'  

Needs external components for I/O. 
I/O i|yd ndysr ixrpl wjYH fõ' 

Power Use 
n, Ndú;h 

Low power consumption. 
wvq n, mßfNdackh'  

Higher power consumption. 
by< n, mßfNdackh' 

Cost 
msßjeh 

Low cost. 
wvq msßjeh'  

High cost. 
wêl msßjeh' 

Complexity 
ixlS¾K;ajh 

Simple and task-specific. 
ir, iy ld¾hh-úfYaIs;'  

Complex and powerful. 
ixlS¾K iy n,j;a' 

Examples 
WodyrK  

Arduino, ESP32, AVR. Intel Core, AMD Ryzen. 
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Microcontroller based development systems 
laIqø md,l u; mokï jQ ixj¾Ok moaO;s 
 

A combination of hardware and software tools 
that help design, program, and test 
microcontroller applications easily. 
laIqø md,l fhÿï myiqfjka ks¾udKh lsÍug" 
l%uf,aLkh lsÍug iy mÍlaId lsÍug WmldÍ jk 
oDvdx. iy uDÿldx. fuj,ïj, tl;=jls' 
 
 

Development boards 
ixj¾Ok mqjre 

 
A circuit board that contains a microcontroller 
along with essential components such as a 
power supply, input/output interfaces, clock 
circuits, and sometimes communication ports 
or sensors. 
n, iemhqula" wdodk$m%;sodk w;=reuqyqK;a" >áld 
mßm: iy iuyr wjia:d j,§ ikaksfõok 
flfjks fyda ixfõol jeks w;HjYH ixrpl 
iuÕ laIqø md,lhla wvx.= mßm: mqjrejls' 
 
 

NOTE: 
A development system includes both hardware and software tools for designing and programming 
applications, while a development board is mainly the hardware platform used to build and test circuits. 
ixj¾Ok moaO;shlg m%dfhda.sl fhÿï ie,iqï lsÍu iy l%uf,aLkh lsÍu i|yd wjYH jk oDvdx. iy 
uDÿldx. fuj,ï folu we;=<;a jk w;r" ixj¾Ok mqjrejla hkq m%Odk jYfhka mßm: ;ekSug iy mÍlaId 
lsÍug Ndú;d lrk oDvdx. fõÈldj fõ' 
 

 
8051 microcontroller development board (Not in Syllabus) 
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Examples for Development boards 
ixj¾Ok mqjre i|yd WodyrK 
 
A) Arduino 
 
An open-source microcontroller-based 
development platform used to design and build 
IOT projects easily. 
IOT jHdmD;s myiqfjka ie,iqï lsÍug iy 
ixj¾Okh lsÍug Ndú;d lrk laIqø md,l u; 
mokï jQ újD; uQ,dY% ixj¾Ok fõÈldjls' 

 
They come in different types, each using a 
different microcontroller — for example, the 
Arduino Uno uses an AVR chip, while the 
Arduino Due uses an ARM chip. 
tAjd úúO j¾.j,ska meñfKk w;r iEu tllau 
tlsfklg fjkia laIqø md,l Ndú;d lrhs - 

WodyrKhla f,i" Arduino Uno, AVR Ñmhla 

Ndú;d lrk w;r" Arduino Due, ARM Ñmhla 
Ndú;d lrhs' 

 
Arduino boards are known for their simplicity 
and ease of use, with a large community 
providing libraries. 
Arduino mqjre tAjdfha ir, nj iy Ndú;fha 
myiqj ksid m%isoaO ù we;s w;r fïjdg úYd, 

m%cdjla libraries imhhs' 
 

 
 

1. Arduino Uno 
 
The Uno is one of the most popular Arduino 
boards. 
Uno hkq jvd;a ckm%sh Arduino mqjre j,ska tlls' 

 
The ATmega328P chip is the heart of the 
Arduino Uno, handling all the processing, 
input/output control, and program execution. 
Arduino Uno ys yoj; nÿ jk ATmega328P 
Ñmh u.ska ish¨ ieliqï" wdodk$m%;sodk md,kh 
iy jevigyka l%shd;aul lsÍu yiqrejhs' 

 
 
Parts of an Arduino Uno board 
Arduino Uno mqjrejl fldgia 

 
Microcontroller 
laIqø md,lh 

 
The microcontroller is the brain of the 
development board. 
laIqø md,lh hkq ixj¾Ok mqjrejl fud<hhs' 

 
It executes the program instructions and 
controls the behavior of the system.  
th jevigyka Wmfoia l%shd;aul lrk w;r 
moaO;sfha yeisÍu md,kh lrhs'  
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Digital I/O pins 
wxls; wdodk$m%;sodk flfjks 

 
Used to read digital signals (like ON/OFF) from 
sensors or to send digital signals to devices 
such as LEDs, motors, or relays. 
ixfõol j,ska ,efnk äðg,a ix{d ^ON/OF 
jeks& lshùug$wdodkh lr .ekSug fyda LEDs" 
fudagr fyda ßf,a jeks Wmdx. fj; äðg,a ix{d 
heùug$m%;sodkh lsÍug Ndú;d lrhs' 
 

Functions like pinMode(), digitalRead(), 
and digitalWrite() can be used to control 
the digital pins according to your project's 
requirements. 
Tfí jHdmD;sfha wjYH;d wkqj wxls; wdodk 

m%;sodk md,kh lsÍug pinMode(), 
digitalRead() iy digitalWrite() jeks 
Y%s;hka Ndú;d l< yel' 
 
 

States of these digital signals: 
fuu wxls; ix{d j, ;;aj 

 
HIGH = 5V (Volts) 
LOW = 0V 
 
Analog pins (0-5) 
m%;siu flfjks 
 

Used to read varying analog signals from 
sensors (like temperature or light) and convert 
them into digital values using the Arduino’s 
built-in ADC (Analog-to-Digital Converter). 
ixfõol j,ska ^WIaK;ajh fyda wdf,dalh jeks& 

,efnk úúO m%;siu ix{d lshùug iy Arduino 
ys  ADC (Analog-to-Digital Converter) 
Ndú;fhka tAjd wxls; w.hka njg mßj¾;kh 
lsÍug Ndú;d lrhs' 
 

These pins can read analog voltage levels 
ranging from 0 to 5 volts. 
fuu flfjks j,g fjda,aÜ 0 isg 5 olajd mrdihl 
m%;siu fjda,aàh;d uÜgï lshúh yelsh' 
 

The analogRead() function can be used to 
read the analog voltage levels. 
m%;siu fjda,aàh;d uÜgï lshùug 
analogRead() Y%s;h Ndú;d l< yelsh' 
 
 
 
 
 
 
 

TX and RX 
iïfm%aIlh iy .%dylh 
 

Used for serial communication, meaning they 
send and receive data one bit at a time. 
fY%a‚.; ikaksfõokh i|yd Ndú;d lrhs" tkï 
Tjqka tljr o;a; ìÜ tl ne.ska heùu iy ,nd 
.ekSu isÿ lrhs' 

 
Example: 
When you use your phone to send an “ON” 
command via Bluetooth, the Arduino receives it 
through the RX pin and turns on the light. 
íÆgQ;a yryd “ON” úOdkhla heùug Tn Tfí 

ÿrl:kh Ndú;d lrk úg" Arduino th RX mska 
tl yryd ,ndf.k wdf,dalh il%sh lrhs' 

 
When the light turns on, the Arduino sends a 
confirmation message back to your phone 
through the TX pin. 
wdf,dalh oe,afjk úg" Arduino mqjrej úiska TX 
mska tl yryd Tnf.a ÿrl:khg ;yjqre lsÍfï 
m‚úvhla hjhs' 

 
Communication port (USB socket) 
ikaksfõok flfjksh 

 
This communication port is established through 
the USB-to-Serial converter chip present on the 
Arduino board. 
fuu ikaksfõok flfjksh Arduino mqjrefõ we;s 

USB-to-Serial mßj¾;l Ñmh yryd ia:dms; lr 
we;' 
 

Most of the time this communication port is 
either USB type B or USB mini. 
fndfyda úg fuu flfjksh USB type B fyda USB 
mini fõ'  
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Power supply 
n, iemhqu 
 

Arduino boards can be powered in several ways, 
depending on the specific model and 
requirements of your project. 
Tfí jHdmD;sfha wjYH;dj wkqj Arduino 
mqjrej,g l%u lsysmhlska n,h iemhsh yelsh' 
 

a) USB Power 
 
The most common way to power an Arduino 
board is through its USB port. 
Arduino mqjrejla n, .ekaùfï jvd;a fmdÿ l%uh 

jkafka tys USB flfjksh yrydh' 

 
 
 
 
 
 
 
This provides 5 volts (V) of power to the board, 
which is regulated to the required voltage levels 
for the microcontroller and other components 
on the board. 
fuu.ska mqjrejg 5V n,hla imhk w;r th laIqø 
md,lh iy mqjrefõ we;s wfkl=;a ixrpl i|yd 
wjYH fjda,aàh;d uÜgïj,g kshdukh lrkq 
,efí' 

 
b). DC Barrel Jack 
 
 
 
 
 
 
 
 
 
You can connect an external power supply 
(usually 7-12 volts) to the barrel jack to power 
the Arduino. 
Arduino mqjrej n, .ekaùu i|yd ndysr n, 

iemhqula ^idudkHfhka fjda,aÜ 7-12& barrel jack 
fj; iïnkaO l< yelsh' 

 
The board has an onboard voltage regulator 
that regulates the input voltage to the required 
levels. 
mqjrejg wjYH uÜgug wdodk fjda,aàh;dj 
kshdukh lrk fjda,aàh;d kshdulhla mqjrefõu 
iúlr we;' 

c). Vin Pin 
 
 
 
 
 
 
 
 
 
You can connect an external power source 
(within the specified voltage range) directly to 
this pin (+) and GND pin (-) to power the board. 
m%Njhla ̂ ksYaÑ; fjda,aàh;d mrdih ;=<& fl,skau 

fuu mska tlg (+) iy GND mska tlg (-) iïnkaO 
l< yelsh' 

 
The onboard voltage regulator regulates the 
input voltage to the required levels. 
mqjrej n, .ekaùu i|yd Tng ndysr n, mqjrefõ 
fjda,aàh;d kshdulh wjYH uÜgï j,g wdodk 
fjda,aàh;djh kshdukh lrhs' 
 
 

Reset button 
h<s msysgqùfï fnd;a;u 

 
Used to restart the microcontroller and run the 
uploaded program from the beginning.  
laIqø md,lh kej; wdrïN lsÍug iy Wvq.; l< 
jevigyk wdrïNfha isg l%shd;aul lsÍug Ndú;d 
lrhs' 
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Oscillator  
foda,lh 

 
Provides a clock signal that helps the 
microcontroller run programs at a steady 
speed.  
laIqø md,lhg jevigyka ia:djr fõ.hlska 

l%shd;aul lsÍug WmldÍ jk clock signal imhhs' 

 
Ensures that the microcontroller executes 
instructions, communicates with peripherals, 
and manages timing functions accurately. 
laIqø md,lh Wmfoia l%shd;aul lrk nj" 
m¾hka; iuÕ ikaksfõokh lrk nj iy ld, 
ld¾hhka ksjerÈj l<ukdlrKh lrk nj 
iy;sl lrhs' 

 
 
 
 
 
 
 
 
 
 

 
Power indicator 
n, o¾Ylh 

 
A small LED labeled “ON” that lights up when 
the board is receiving power.  
“ON” f,i f,an,a lr we;s l=vd LED tlla jk 
w;r th mqjrejg n,h ,efnk úg oe,afjhs' 

 
 
 
 
 
 
 
 
 
 
 
 

GND Pin 
GND mska 

 
Ground connections that act as the 0 V 
reference point in a circuit.  
mßm:hl 0 V fhduq ,laIHh f,i l%shd lrk ìï 
iïnkaO;d fõ' 

 
They complete the electrical path for current to 
flow and are used to connect the negative side 
of components.  
tAjd Odrdj .,d hdu i|yd úoHq;a ud¾.h iïmQ¾K 
lrk w;r ixrplj, RK me;a; iïnkaO lsÍug 
Ndú;d lrhs' 

 
The board has several GND pins so multiple 
devices can share the same ground. 
mqjrefõ GND mska lsysmhla we;s neúka nyq 
Wmdx.j,g tlu ìï fldgi fnod .; yelsh' 

 
IOREF Pin 
IOREF mska 

 
Provides the operating voltage reference 
(usually 5V or 3.3V) for the input and output 
pins.  
wdodk iy m%;sodk mska i|yd fufyhqï fjda,aàh;d 

fhduqj ^idudkHfhka 5V fyda 3.3V& imhhs' 

 
Analog Reference Pin 
wekf,d.a fhduq mska 

 
Used to provide an external reference voltage 
for the analog-to-digital converter (ADC).  
wekf,d.a-äðg,a mßj¾;lh (ADC) i|yd ndysr 
fhduq fjda,aàh;djhla iemhSug Ndú;d lrhs' 

 
This helps improve the accuracy of analog 
readings from sensors. 
fuh ixfõol j,ska ,efnk wekf,d.a lshùïj, 
ksrjoH;djh jeä ÈhqKq lsÍug WmldÍ fõ' 
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2. Arduino Nano 
 
 
 
 
 
 
 
 
The Nano is a compact board based on the 
ATmega328 microcontroller, similar to the Uno 
but in a smaller form factor. 
kefkda hkq ATmega328 laIqø md,lh u; mokï 

jQ ixhqla; mqjrejls' th Uno yd iudk kuq;a l=vd 
wdlD;s idOlhls' 
 

It is commonly used in projects where space is 
limited or when a smaller footprint is desired. 
bv iSñ; fyda m%udKfhka l=vd ks¾udKhla wjYH 
jQ úg jHdmD;s j, fuh nyq,j Ndú;d fõ' 

 
3. Arduino pro mini 
 
 
 
 
 
 
 
 
The Mini is the smallest version of the Arduino 
family, designed for applications where space is 
at a premium. 
Mini hkq Arduino mjqf,a l=vdu wkqjdoh jk 
w;r" bv m%udKh b;d jeo.;a fhÿï i|yd 
ks¾udKh lr we;' 

 

4. Arduino Mega 
 
A more powerful board compared to the Uno, 
featuring the ATmega2560 microcontroller with 
significantly more digital and analog I/O pins, 
more memory, and additional features. 
Mega hkq Uno yd ii|k úg jvd n,j;a 

mqjrejla jk w;r" ATmega2560 laIqø md,lh 
ie,lsh hq;= f,i jeä wxls; iy m%;siu wdodk 
m%;sodk mska" jeä u;lhla jeks wu;r úfYaIdx. 
j,ska iukaú; fõ' 
 

 
 
 
 
 
 
 
 
 
 
5. Arduino Due 
 
 
 
 
 
 
 
 
 
The Due is a board based on the Atmel 
SAM3X8E ARM Cortex-M3 CPU. 
Due hkq Atmel SAM3X8E ARM Cortex-M3 u; 
mokï jQ mqjrejls' 
 
Offers more processing power and memory 
compared to traditional Arduino boards based 
on AVR microcontrollers. 
AVR laIqø md,l u; mokï jQ idïm%odhsl 

Arduino mqjre yd ii|k úg th jeä ieliqï 
n,hla iy u;lhla ,nd fohs' 

 
The Due is suitable for projects that require 
higher computational power, such as advanced 
robotics, 3D printers, and more complex 
applications. 
Wiia frdfnda úoHdj" ;%sudK uqøK hka;% iy jvd;a 
ixlS¾K fhÿï jeks by< mß.Kl n,hla wjYH 
jk jHdmD;s i|yd iqÿiq fõ' 
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ESP boards 
 
1. ESP8266 

 
 
 
 
 
 
 
 
 
 
The ESP8266 was one of the first platforms to 
combine a microcontroller with integrated Wi-
Fi connectivity, making it highly popular for IoT 
and Wi-Fi-enabled projects. 
ESP8266 hkq IoT iy Wi-Fi il%Sh jHdmD;s i|yd 

b;d ckm%sh lrñka" Wi-Fi iïnkaO;djla iuÕ 
laIqø md,lhla tAldnoaO l< m<uq fõÈldjkaf.ka 
tlls' 

 

2.  ESP32 
 
 
 
 
 
 
 
 
 
The ESP32 builds upon the success of the 
ESP8266 by adding more features and 
capabilities, making it suitable for a wider range 
of applications. 
ESP32, ESP8266 ys id¾:l;ajh u; f.dvk.d 
we;af;a ;j;a úfYaIdx. iy yelshdjka tl;= 
lsÍfuks' th mq¿,a mrdihl fhÿï i|yd iqÿiq fõ' 
 
 
 

 

 
Microbit 
 
 
 
 
 
 
 
Specifically designed for educational purposes 
to introduce children to programming and 
electronics.  
th úfYaIfhka ie,iqï lr we;af;a l%uf,aLk iy 
bf,lafg%dksl WmlrK <uqkag y÷kajd §u iy 
wOHdmksl wruqKq i|yd h'  
 

Despite its small size, the microbit is equipped 
with various sensors and components, making 
it versatile for a wide range of projects. 
tys l=vd m%udKh ;sìh§;a" microbit úúO 
ixfõol iy ixrpl j,ska iukaú; jk w;r" th 
mq¿,a mrdihl jHdmD;s i|yd Ndú;d l< yelsh' 

 
The microbit features a 5x5 LED matrix display 
that can be used to display simple graphics, 
text, and animations. 
uhsfl%dìÜ 5x5 LED matrix ixo¾Ylhlska 
iukaú; jk w;r th ir, .%e*slaia" mdG iy 
iÔúlrK m%o¾Ykh lsÍug Ndú;d l< yelsh' 
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Raspberry Pi 
 
 
 
 
 
 
 
 
 
 
 
 
While not strictly a microcontroller-based 
board, Raspberry Pi boards are widely used for 
embedded projects due to their versatility and 
power.  
oeä f,i laIqø md,l u; mokï jQ mqjrejla 

fkdjQj;a" Raspberry Pi mqjre tAjdfha 
nyqld¾h;dj iy n,h fya;=fjka ksys; jHdmD;s 
i|yd nyq,j Ndú;d fõ' 

 
Raspberry Pi boards are suitable for projects 
requiring more computational power or 
interfacing with complex peripherals. 
Raspberry Pi mqjre jeä mß.Kl n,hla wjYH 
fyda ixlS¾K m¾hka; iuÕ w;=re uqyqK;a wjYH 
jHdmD;s i|yd iqÿiq fõ' 

Presently, Sri Lanka is also creating 
development boards based on such 
microcontrollers. 
j¾;udkfha ,xldfõo fujeks laIqø md,l u; 
mokï jQ ixj¾Ol mqjre ks¾udKh lrhs' 
 

1. Magic bit 
 
 
 
 
 
 
 
 
 
 
 
This can be programmed using software like 
Arduino IDE, Micropython, MagicCode. 
fuh Arduino IDE, Micropython, MagicCode 
jeks uDÿldx. Ndú;fhka fuh l%uf,aLKh l< 
yelsh' 
 
 
 
 
 
 
 

 
https://magicbit.cc/downloads/ 
 
 
 
 
 
 
 
 
2. Gavesha platform 
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Accessories used with Arduino boards 
Arduino mqjre iuÕ Ndú;d jk Wmdx. 
 

Breadboards 
 

A rectangular board with a grid of holes into 
which electronic components can be inserted 
and connected together without the need for 
soldering.  
iDcqfldaKdi%dldr mqjrejla jk w;r tuÕska 
bf,lafg%dksl Wmdx. iú lr mEiaiqï 
wjYH;djhlska f;drj tlg iïnkaO l< yelsh' 
 
 

 
 
 
 
 
 
 
 
Breadboards typically have two long rows of 
connected holes on either side, often colored 
red and blue, called power rails. 
Breadboard j, idudkHfhka fomi iïnkaê; 
isÿre iys; È.= fma<s folla we;' fndfyda úg r;= 

iy ks,a meyefhka hqla; jk w;r tAjd power rail 
f,i ye¢kafõ' 

 
 
 
 
 
z 
 
Electronic components such as resistors, 
capacitors, integrated circuits (ICs), LEDs, and 
wires can be inserted into the breadboard's 
middle holes. 
m%;sfrdaOl" Odß;%l" ix.Dys; mßm: (ICs)" LED 

iy jh¾ jeks bf,lafg%dksl Wmdx. Breadboard 
ys ueo isÿrej,g iú l< yel' 
 

 

Jumper wires 
 
They are wires with connectors at each end. 
tAjd tla tla fl<jf¾ iïnkaOl iys; jh¾ fõ' 

 
These are used to make connections between 
different locations on the breadboard or 
between the breadboard and other 
components or between two components. 
fïjd breadboard tfla úúO ia:dk w;r fyda 

breadboard iy wfkl=;a Wmdx. w;r fyda Wmdx. 
Wmdx. w;r iïnkaO;d we;s lsÍu i|yd 
fhdod.kshs' 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
There are three main types of jumper wire. 
fuu jumper wire j, m%Odk wdldr ;=kla mj;S' 
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LEDs 
 
 
 
 
 
 
"LED" stands for Light Emitting Diode. 
"LED" hkq Light Emitting Diode hkakhs' 

 
It is a semiconductor light source that emits 
light when current flows through it.  
th w¾O ikakdhl wdf,dal m%Njhla jk w;r th 
yryd Odrdj .,d hk úg wdf,dalh úfudapkh 
lrhs'  
 
 
 
 
 
 
 
 
 
 
Resistors 
m%;sfrdaO 

 
 
 
 
 
 
 
 
Designed to resist the flow of electric current, 
thereby controlling the voltage and current 
within the circuit. 
tAjd ks¾udKh lr we;af;a úÿ,s Odrdfõ .,dhdug 
m%;sfrdaOh oelaùu i|yd jk w;r tuÕska mßm:h 
;=< fjda,aàh;djh iy Odrdj md,kh lrhs' 
 

There are several types of resistors. 
m%;sfrdaO j¾. lsysmhla mj;S' 
 
 

1. Fixed Resistors 
iaÓr m%;sfrdaO 

 
 
 
 
 
 
 
 
The resistance value doesn’t change. 
m%;sfrdaOl w.h fjkia fkdfõ' 

 
 
 
 
The color bands marked on the resistor are 
used to calculate the value of these resistors. 
fuu m%;sfrdaOj, w.h fiùu i|yd m%;sfrdaOh 
u; ,l=Kq lr we;s j¾K má Wmfhda.S lr.kq 
,efí' 
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2. Variable Resistors 
úp,H m%;sfrdaOl 

 
 
 
 
 
 
 
 
 
Allow resistance to be adjusted manually. 
m%;sfrdaOl w.h yia;Shj md,kh lsÍug bv 
i,ihs' 
 
 
 
 
 

 
 
Used to control electrical characteristics such as 
volume, brightness, or speed in various 
applications. 
úúO fhÿïj, Yíoh" §ma;sh fyda fõ.h jeks 
úoHq;a ,laIK md,kh lsÍug Ndú; flf¾' 
 

 
3. LDR (Light Dependent Resistor) 

wdf,dal ixfõ§ m%;sfrdaOlh 

 
 
 
 
 
 
 
 
Resistance varies significantly with the intensity 
of light falling on it.  
tA u;g jefgk wdf,dalfha ;Sj%;djh iuÕ tys 
m%;sfrdaOh ie,lsh hq;= f,i fjka lr .kS 

 
Also known as a photoresistor. 
LDR, m%ldY m%;sfrdaOlhla f,io ye¢kafõ' 
 
 
 
 
 

 
 
 

Buzzer 
 
 
 
 
 
 
A buzzer is used to get an audio signal as an 
output in Arduino projects. 
Arduino jHdma;s j,§ m%;sodkhla f,i Yío 

ix{djla ,nd.ekSug buzzer tlla Ndú;d lrhs' 

 
Servo motor 
 
 
 
 
 
 
 
 

Used in applications where precise angular 
movement is required, such as robotics, RC 
vehicles, and camera gimbals. 
frdfnda úoHdj" ÿria: md,l jdyk iy leurd 
.sïn,a jeks ksrjoH flda‚l p,kh wjYH jk  

fhÿïj, servo fudagr Ndú;d fõ' 
 

There are three wires in a servo motor 
fuys w.% ;=kla mj;S' 
 
 

• Brown wire 
Connect this to a ground (GND) pin on the 
Arduino. 
fuh Arduino u; GND mska tllg iïnkaO 
lrhs' 

 
• Red wire 

Connect this to the 5V pin on the Arduino 
for power. 
n,h iemhSu i|yd fuh Arduino u; 5V mska 
tlg iïnkaO lrhs' 

 
• Orange wire 

This is the control wire. Connect it to a 
PWM-enabled digital pin on the Arduino 
(e.g. D6, D9). 
fuh md,l jhrhhs' th Arduino u; PWM 
mj;sk wxls; mska tllg iïnkaO lrhs' 

^Wod( D6, D9&. 
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SENSORS 
ixfõol 

 
IR sensor 
wfOdarla; ixfõolh 
 
 
 
 
 
 
 
 
 
 
 
 

Detects objects or measures distance by using 
infrared light. 
wfOdarla; lsrK Ndú;fhka jia;+ka y÷kd .ekSu 
fyda ÿr uekSu isÿ lrhs' 

 
• Emits infrared light and detects its 

reflection from nearby objects. 
wfOdarla; lsrK úfudapkh lr wi, we;s 
jia;+kaf.ka meñfKk tys mrdj¾;kh y÷kd 
.kS' 

 
• Commonly used for obstacle detection, 

line-following robots, and proximity 
sensing. 
ndOl y÷kd.ekSu" fraLd wkq.ukh lrk 
frdfndajre iy ióm;d ixfõokh i|yd 
nyq,j Ndú;d fõ' 

 
• Has two main parts: IR LED (transmitter) 

and photodiode (receiver). 
m%Odk fldgia folla we;( IR LED 
^iïfm%aIlh& iy m%ldY vfhdavh ^.%dylh&' 

 
• Works without physical contact and is low-

cost and energy-efficient. 
fN!;sl iïnkaO;d fkdue;sj l%shd lrk w;r 
wvq úhoï iy n,Yla;s ld¾hlaIu fõ' 

 
 
 
 
 

 
 
 
 
 
 
 
 

Ultrasonic sensor 
 
 
 
 
 
 
Use sound waves to measure distance.  
ÿr uekSu i|yd Yío ;rx. Ndú;d lrhs'  
 

They consist of two main components: a 
transmitter (emitter) and a receiver. 
fuh iïfm%aIlh ^úfudaplh& iy .%dylh f,i 
m%Odk ixrpl follska iukaú; fõ' 

 
The transmitter emits a burst of ultrasonic 
sound waves, typically at a frequency above the 
range of human hearing (above 20 kHz). 
iïfm%aIlh idudkHfhka ñksia Y%jK mrdihg jvd 

^^20 kHz& g jeä& ixLHd;hlska w;sèjks Yío 
;rx. ksl=;a lrhs' 

 
These sound waves travel through the air until 
they encounter an object and are reflected back 
to the sensor.  
fuu Yío ;rx. jia;=jla yuq jk f;la jd;h 
yryd .uka lr kej; ixfõolh fj; 
mrdj¾;kh fõ' 
 

The receiver then picks up the reflected sound 
waves. 
túg .%dylh mrdj¾;kh jQ Yío ;rx. ,nd .kS' 

 
The sensor measures the time it takes for the 
sound waves to travel to the object and back. 
ixfõolh u.ska Yío ;rx. jia;=j fj; iy 
kej; .uka lsÍug .;jk ld,h ukskq ,nhs' 

 
Using the speed of sound in air, the sensor can 
calculate the distance to the object. 
jd;fha Yíofha fõ.h Ndú;d lrñka" ixfõolfha 
isg jia;=jg we;s ÿr .Kkh l< yelsh' 
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PIR motion sensor 
p,k ixfõolh 

 
Used to detect motion, primarily by sensing the 
infrared radiation (heat) emitted by objects in 
its field of view.  
oDIaá lafIa;%fha we;s jia;+ka u.ska úfudapkh jk 
wfOdarla; lsrK ^;dmh& ixfõokh lsÍu u.ska 
p,kh y÷kd .ekSug Ndú;d lrk WmlrKhls'  

 
Widely used in security systems, automatic 
lighting, and various other applications where 
motion detection is required. 
wdrlaIl moaO;s" iajhxl%Sh wdf,dallrKh iy 
p,k y÷kd.ekSu wjYH jk úúO fhÿïj, 
nyq,j Ndú;d fõ' 

 
PIR sensors detect motion by measuring 
changes in the infrared (IR) radiation levels in 
their surroundings. 
PIR ixfõol Tjqkaf.a jgmsgdfõ we;s wfOdarla; 
úlsrK uÜgïj, fjkialï uekSu u.ska p,kh 
y÷kd .kS' 

 
 
 
 
 
 
 
 
All objects emit some level of IR radiation, 
which increases with temperature. 
ish¨u jia;+ka hï uÜgul IR úlsrK úfudapkh 
lrhs' 

 
The PIR sensor detects the change in IR levels 
when a warm object (such as a human or 
animal) moves in front of it. 
th WIaK;ajh iuÕ jeä fõ' PIR ixfõolh 
WKqiqï jia;=jla ^ñksfil= fyda if;l= jeks& th 

bÈßfhka .uka lrk úg IR uÜgïj, fjki 
y÷kd .kS' 
 
 
 
 
 
 
 
 
 
 
 

 

Temperature sensor 
WIaK;aj ixfõolh 
 
 
 
 
 
 
 
 
 

Used to monitor and log temperature data, 
control heating or cooling systems, and more. 
WIaK;aj o;a; ksÍlaIKh lsÍug iy ,>q lsÍug" 
;dmk fyda isis,k moaO;s md,kh lsÍug iy ;j;a 
fndfyda foa i|yd Ndú;d l< yel' 
 

 
Magnetic/Reed sensor 
pqïnl ixfõolh 
 
 
 
 
 
 

 
 
Used to detect the presence or absence of a 
magnetic field.  
pqïnl lafIa;%hla ;sîu fyda fkdue;slu y÷kd 
.ekSug Ndú;d lrk pqïnl ixfõol j¾.hls' 
 

Reed sensors are commonly used in 
applications like door/window sensors in 
security systems, proximity sensing, and various 
automation projects. 
wdrlaIl moaO;sj, fodr$ljq¿ ixfõol" ióm;d 
ixfõokh iy úúO iajhxl%ShlrK jHdmD;s jeks 
fhÿïj, pqïnl ixfõol nyq,j Ndú;d fõ' 
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Gas sensor 
jdhq ixfõolh 
 
 
 
 
 
 
 
 
 
 
 

 
Used to detect the presence of gases in an 
environment. 
mßirhl jdhQka mj;sk nj y÷kd .ekSug Ndú;d 
lrk Wmdx. fõ' 

 
Widely used in various applications, including 
environmental monitoring, industrial safety, 
and home security. 
mdßißl wëËKh" ld¾ñl wdrËdj iy ksjdi 
wdrËdj we;=¿ úúO fhÿïj, tAjd nyq,j Ndú;d 
fõ' 
 

Can detect a range of gases, such as carbon 
monoxide (CO), methane (CH4), propane 
(C3H8), alcohol, and more. 
ldnka fudfkdlaihsâ ^CO&" óf;aka ^CH4&" 

fm%dfmaka ^C3H8&" uOHidr iy ;j;a fndfyda jdhq 
mrdihla y÷kd .; yelsh' 

 
 
 
 
 
 
 
 
 
They work based on a chemical reaction that 
occurs when the target gas comes into contact 
with the sensor's surface. 
jdhq ixfõol idudkHfhka l%shd lrkafka 
b,lal.; jdhqj ixfõolfha u;=msgg meñ‚ úg 
isÿjk ridhksl m%;sl%shdjla u; h' 

 
This reaction causes a change in electrical 
properties, such as resistance or voltage, which 
can be measured and interpreted by a 
microcontroller like an Arduino. 
fuu m%;sl%shdj Arduino jeks laIqø md,lhlska 
ueksh yels iy w¾:l:kh l< yels m%;sfrdaOh 
fyda fjda,aàh;dj jeks úoHq;a .=Kdx.j, fjkila 
we;s lrhs' 

Fingerprint sensor 
weÕs,s i,l=Kq ixfõolh 

 
 
 
 
 
 
 
 
 
 
Used to capture and recognize the unique 
patterns of a person's fingerprint.  
mqoa.,fhl=f.a weÕs,s i,l=Kq j, wkkH jQ rgd 
.%yKh lr y÷kd .ekSug weÕs,s i,l=Kq ixfõol 
Ndú;d lrhs' 

 
Fingerprint sensors work by capturing the 
unique patterns of ridges and valleys on a 
person's fingertip. 
weÕs,s i,l=Kq ixfõol l%shd lrkafka 
mqoa.,fhl=f.a weÕs,s ;=vqj, Wiamy;a ùfï rgd  
.%yKh lr .ekSfuks' 

 
Thre are different types of fingerprint sensors, 
such as optical, capacitive, and ultrasonic 
sensors, but they all serve the same purpose of 
scanning and comparing fingerprints. 
m%ldY" Odß;%l iy w;sèjksl jeks ;dlaIKhka 
Ndú;d lrk úúO j¾.fha weÕs,s i,l=Kq ixfõol 
we;' kuq;a tAjd ish,a,u weÕs,s i,l=Kq 
mßf,dalkh lsÍfï iy ixikaokh lsÍfï tlu 
wruqK bgq lrhs' 
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Soil sensor 
 
 
 
 
 
 
 
 
 
Used to measure the moisture content of soil. 
mfiys f;;ukh uekSug Ndú;d lrk 
WmlrKhls' 

 
Used in gardening, agriculture, and automated 
irrigation systems to ensure that plants receive 
the right amount of water.  
f.j;= j.dj" lDIsld¾ñl lghq;= iy iajhxl%Sh 
jdßud¾. moaO;sj, Ydlj,g kshu c, m%udKh 
,efnk nj iy;sl lsÍu i|yd fhdod .kS' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A soil sensor can provide real-time data and 
automate watering processes based on soil 
moisture levels. 
mdxY= ixfõolhg ;;H ld,Sk o;a; ,nd Èh yels 
w;r mdxY= f;;ukh uÜgï u; mokïj c,h 
oeófï l%shdj,Ska iajhxl%Sh lrhs' 

 

Rain sensor 
 
 
 
 
 
 
 
 
 
Used to detect rainfall. 
j¾Idm;kh y÷kd .ekSug Ndú;d lrk 
WmlrKhls' 

 
Can be used for various applications such as 
automatically closing windows, activating 
windshield wipers, or controlling irrigation 
systems to conserve water.  
iajhxl%Shj ljq¿ jeiSu" úkaâIS,aâ jhsm¾ 
l%shd;aul lsÍu fyda c,h ixrlaIKh lsÍu i|yd 
jdßud¾. moaO;s md,kh lsÍu jeks úúO fhÿï 
i|yd Ndú;d l< yel'  

 
Colour sensor 
j¾K ixfõolh 

 
 
 
 
 
 
 
 
 
 
Can detect and measure the color of an object. 
jia;=jl j¾Kh y÷kdf.k ueksh yels 
WmlrKhls' 

 
It typically works by shining light on the object 
and then measuring the reflected light.  
th idudkHfhka l%shd lrkafka jia;=j u;g 
wdf,dalh jeàfuka miqj mrdj¾;kh jQ wdf,dalh 
uekSfuks' 
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Noise sensor 
Y%jH ixfõolh 

 
 
 
 
 
 
 
 
 
Detects sound levels and provide an analog or 
digital signal to an Arduino board. 
Yío uÜgï y÷kdf.k Arduino mqjrejlg 
m%;siu fyda wxls; ix{djla f,i fhduq lrhs' 
 
 
 
 
 
 
 
 
 
 
 
A microphone captures sound waves (variations 
in air pressure) and converts them into electrical 
signals. 
uhsl%f*dakh Yío ;rx. ^jdhq mSvkfha fjkialï& 
.%yKh lr tAjd úoHq;a ix{d njg mßj¾;kh 
lrhs' 

 
The electrical signals from the microphone are 
weak and are amplified by an onboard amplifier 
to a usable level. 
uhsl%f*dakfhka ,efnk úoHq;a ix{d ÿ¾j, jk 
w;r Ndú; l< yels uÜgulg fudähq,fhau 
mj;sk j¾Olhla u.ska úia;drKh flf¾' 
 

Flame sensor 
.sksoe,a ixfõol 
 
 
 
 
 
 
 
 
 
 
 
 
Detects the presence of fire or flame.  
.skakla fyda oe,a,la mj;sk nj y÷kd .kakd 
WmlrKhls' 
 

Flame sensor can help automate responses to 
the detection of fire, such as triggering alarms, 
activating sprinklers, or shutting down 
equipment. 
iSkq kdolsÍu" c, úÈk hka;% il%sh ùu fyda 
WmlrK wl%Sh ùu jeks .skak y÷kd.ekSu i|yd 
m%;spdr iajhxl%Sh lsÍug .sks ixfõolh WmldÍ 
fõ' 
 

Flame sensors typically detect the infrared (IR) 
light emitted by a flame. They are usually 
sensitive to a specific wavelength range that 
corresponds to the light emitted by flames, 
making them effective for fire detection. 
.sksoe,a ixfõol idudkHfhka oe,a,lska 

úfudapkh jk wfOdarla; ^IR& wdf,dalh y÷kd 
.kS' tAjd idudkHfhka .sksoe,a u.ska ksl=;a jk 
wdf,dalhg wkqrEm jk ksYaÑ; ;rx. wdhdu 
mrdihlg ixfõ§ jk w;r" tu.ska .skak y÷kd 
.; yel' 
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Touch sensor 
iam¾Y ixfõolh 
 
 
 
 
 
 
 
 
 
 
 

 
Detects touch or proximity, allowing for a range 
of interactions with electronic devices.  
bf,lafg%dksl Wmdx. iuÕ wka;¾l%shd mrdihlg 
bv i,ik iam¾Yh fyda ióm;ajh y÷kd .kakd 
WmlrKhls'  
 

Can be used for various applications such as 
creating touch-sensitive buttons, interactive 
projects, or controlling devices through touch. 
iam¾Y ixfõ§ fnd;a;ï ks¾udKh lsÍu" 
wka;¾l%shdldÍ jHdmD;s" fyda iam¾Yh yryd 
Wmdx. md,kh lsÍu jeks úúO fhÿï i|yd 
iam¾Y ixfõolhla Ndú;d l< yel' 
 
 

Pulse sensor 
iamkaok ixfõolh 
 
 
 
 
 
 
 
 
 
 

Used to measure the heart rate of a person. It 
typically uses optical methods to detect blood 
flow changes in the veins.  
mqoa.,fhl=f.a yDo iamkaok fõ.h uekSug Ndú;d 
lrk WmlrKhls' th idudkHfhka Ysrd ;=< reêr 
m%jdy fjkialï y÷kd .ekSug m%ldY l%u Ndú;d 
lrhs'  
 

Used in health monitoring systems, fitness 
trackers, and various biomedical applications. 
iamkaok ixfõolh fi!LH ksÍlaIK moaO;s" 
fhda.H;d mÍlaId lsÍfï WmlrK iy úúO ffcj 
ffjoH fhÿï i|yd Ndú;d l< yelsh' 
 

Heartbeat sensors often use a technique called 
photoplethysmography (PPG). 
iamkaok ixfõol fndfyda úg 
photoplethysmography (PPG) kï ;dlaIKh 
Ndú;d lrhs' 

Shock sensor 
lïmk ixfõolh 
 
 
 
 
 
 
 
 
 
 

Detects sudden impacts or vibrations.  
yÈis n,mEï fyda lïmk y÷kd .kakd 
WmlrKhls'  
 

Helps automate responses to impacts or 
vibrations, such as triggering alarms, recording 
data, or shutting down equipment. 
lïmk ixfõol u.ska wk;=re weÕùï kdo lsÍu" 
o;a; má.; lsÍu fyda WmlrK wl%Sh lsÍu jeks 
n,mEï fyda lïmk i|yd m%;spdr iajhxl%Sh 
lsÍug Wmldr fõ' 
 

Humidity sensor 
wd¾ø;d ixfõolh 

 
 
 
 
 
 
 
 
Measures the moisture level in the air. 
jd;fha f;;uk uÜgu ukskq ,nhs' 

 
Can be used for various applications, such as 
weather stations, greenhouse monitoring, and 
home automation systems. 
ld,.=K uOHia:dk" yß;d.dr ksÍlaIK iy .Dy 
iajhxl%ShlrK moaO;s jeks úúO fhÿï i|yd 
Ndú;d l< yel' 
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Tilt sensor 
wdk; ixfõolh 

 
 
 
 
 
 
 
 
 
Detects the orientation or tilt of an object. 
jia;=jl ÈYdk;sh fyda wdk; ùu y÷kd .kakd 
WmlrKhls' 

 
Used to determine if an object is level, tilted, or 
has been moved.  
jia;=jla uÜgïo" wdk; ù ;sfío" fyda p,kh lr 
;sfío hkak ;SrKh lsÍug th Ndú;d fõ' 
  

Accelerometer sensor 
;ajrKudk ixfõolh 
 

 
 
 
 
 
 
 
 
Measures the acceleration forces acting on it, 
which can be used to determine changes in 
velocity and orientation. 
;ajrKudk ixfõolhla th u; l%shd lrk 
;ajrK n, ukskq ,nk w;r" th m%fõ.fha iy 
ÈYdk;sfha fjkialï ;SrKh lsÍug Ndú;d l< 
yel' 

 
Can be used in various applications such as 
motion detection, gesture recognition, and 
vibration monitoring. 
p,k y÷kd.ekSu" wNskh y÷kd.ekSu iy lïmk 
ksÍlaIKh jeks úúO fhÿïj,g ;ajrKudk 
Ndú;d l< yel' 

 
These measure acceleration forces along three 
axes, X, Y, and Z. 
fïjd ;ajrK n, ukskafka X, Y iy Z wlaI ;=klska 
fõ' 

 
 
 

Barometer sensor 
nefrdaógr ixfõolh 

 
 
 
 
 
 
 
 
 
Measures atmospheric pressure. 
jdhqf.da,Sh mSvkh ukskq ,nhs' 
 
 

RFID sensor (Radio Frequency Identification) 
RFID ixfõolh 
 
 
 
 
 
 
 
 
 
 
An RFID sensor allows for wireless 
communication between a tag and a reader. 
RFID (f¾äfhda ixLHd; y÷kd.ekSfï) ixfõolh 
ge.a iy lshjkh w;r /yeka rys; ikaksfõokh 
i|yd bv i,ihs' 

 
Can be used for various applications such as 
access control, inventory tracking, and 
identification systems. 
m%fõY md,kh" bkafjkagß y÷kd.ekSu iy 

y÷kd.ekSfï moaO;s jeks úúO fhÿï i|yd RFID 
;dlaIKh Ndú;d l< yel' 
 

RFID systems consist of two main components. 
RFID moaO;s m%Odk fldgia follska iukaú; fõ' 
 

1. RFID Reader 
A device that emits radio waves and receives 
signals back from the RFID tags. 
.=jkaúÿ,s ;rx. úfudapkh lrk iy RFID ge.a 
j,ska ix{d ,nd .kakd Wmdx.hls' 
 

2. RFID Tag 
A small, passive device that contains a unique 
identifier. 
wkkH y÷kd.ekSula wvx.= l=vd Wmdx.hls' 
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Arduino programming 
Arduino l%uf,aLKh 
 
The Arduino Integrated Development 
Environment (IDE) is a software application that 
provides a platform for writing, compiling, and 
uploading code to Arduino-compatible 
microcontroller boards.  
Arduino Integrated Development Environment 
(IDE) hkq laIqø md,l mqjre fj; fla;h ,sùu" 
iïmdokh lsÍu iy Wvq.; lsÍu i|yd fõÈldjla 
imhk uDÿldx. fhÿuls'  
 
 
 
 
 
 
 
 
It is designed to be user-friendly and accessible, 
even for those who are new to programming 
and electronics. 
th ie,iqï lr we;af;a l%uf,aLkhg iy 
bf,lafg%dksl úoHdjg wdOqksl whg mjd mßYS,l-
ys;ldó iy m%fõY úh yels mßÈh' 
 

It can be downloaded at 
https://www.arduino.cc/ 
th https://www.arduino.cc/ fjí wvúh u.ska 
nd.; lr.; yelsh' 

 
The Arduino language is based on C/C++, but 
it is simplified to make it more accessible for 
beginners in electronics and programming. 
Arduino NdIdj C/C++ u; mokï ù we;' kuq;a 
th bf,lafg%dksl yd l%uf,aLkj, wdOqkslhska 
i|yd Ndú;d l< yels mßÈ ir, lr we;' 
 
 
 
 
 
 
 
 
 
The Arduino IDE acts as a compiler because it 
translates the high-level code into machine 
code that runs directly on the microcontroller 
hardware. 
Arduino IDE iïmdolhla f,i l%shd lrkafka th 
by< uÜgfï fla; laIqø md,l oDVdx. u; 
fl<skau l%shd;aul jk hka;% fla;hg mßj¾;kh 
lrk neúks' 

Compiling process happens before the 
program runs, and the output is a standalone 
executable file.  
jevigyk l%shd;aul ùug fmr iïmdok 
l%shdj,sh isÿ jk w;r m%;sodkh iajdëkj 
l%shd;aul l< yels f.dkqjls'  

 
If it finds any errors, it will display them in the 
message window at the bottom of the IDE. 
th lsishï fodaIhla fidhd .kafka kï" th IDE ys 
we;s m‚úv ljq¿fjys fmkajkq we;' 
 

If the code compiles successfully, the Arduino 
IDE produces a binary file (with a .hex extension) 
that contains the machine code (binary 
instructions) specific to the Arduino 
microcontroller. 
fla;h id¾:lj iïmdokh lrkafka kï" Arduino 
IDE úiska Arduino laIqø md,lhg úfYaIs; jQ 
hka;% fla;h ^oaúuh Wmfoia& wvx.= oaúuh 

f.dkqjla ^.hex È.=jla iuÕ& ksmojhs' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When you click the "Upload" button (right 
arrow icon) in the Arduino IDE, it transfers this 
compiled binary file to the Arduino board via 
the USB cable. 
 
Arduino IDE ys we;s —Upload— fnd;a;u ^ol=Kq 
B;, ksrEmlh& la,sla l< úg" th USB flan,h 
yryd fuu iïmdokh lrk ,o oaúuh f.dkqj 
Arduino mqjrejg udre lrhs' 
 
The Arduino board then executes the machine 
code directly. 
túg Arduino mqjrej iDcqju hka;% fla;h 
l%shd;aul lrhs' 
 

 

ictfromabc.com



 28 
 
 

In Arduino programming, the void setup() 
and void loop() functions are fundamental 
parts of the code structure. 
Arduino l%uf,aLKfha§" void setup() iy 
void loop() Y%s;hka fla; jHqyfha uQ,sl fldgia 
fõ' 
 
 
void setup() 
 
Used to initialize variables, pin modes, start 
using libraries, etc. 
úp,Hhka iy mska y÷kajd §u" libraries Ndú;d 
lsÍu wdrïN lsÍug Ndú;d lrhs' 
 
It is run once when the Arduino board is 
powered on or reset. 
th Arduino mqjrej mK .ekajQ úg fyda reset l< 
úg tla jrla l%shd;aul fõ' 
 

Syntax: 
 
void setup() { 
   // initialization code here 
} 
 
 
void loop() 
 
Runs repeatedly after the void setup() 
function has finished. 
void setup() Y%s;h wjika jQ miq kej; kej;;a 
l%shd;aul fõ' 

 
Used to actively control the Arduino board by 
reading inputs, triggering outputs, etc., in an 
endless loop until the board is powered off or 
reset. 
mqjrej l%shdúrys; jk f;la fyda reset lrk f;la 
ksula ke;s Æmhla ;=< wdodk lshùu" m%;sodkhka 

,nd§u hkdÈh uÕska Arduino mqjrej il%shj 
md,kh lsÍug th Ndú;d lrhs' 

 
Syntax: 
 
void loop() { 
   // repeated code here 
} 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
NOTE: 
 
Arduino is a case sensitive language. 
Arduino hkq lemsg,a isïm,a ixfõ§ NdIdjls' 

 
Arduino does not use indentation. 
Arduino ys indentation fhdod fkd.kS' 

 
Instead, a semicolon (;) is used at the end of 
each instruction. 
tA fjkqjg tla tla Wmfoi wjidkfha ;s;afldudj 
(;) fhdokq ,nhs' 
 
 
Comments in Arduino 
Arduino NdIdfõ újrK 
 

Single-line comments start with //. 
;ks fma<sfha újrK // j,ska wdrïN fõ' 
 

Multi-line comments are enclosed in /* */. 
fma<s lsysmhl újrK /* */ w;r fhdohs' 

 
 
// This is a single-line comment 
 
/* 
This is a multi-line comment 
It spans multiple lines 
*/ 
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Braces { } 
 
{ } Braces are used to define the beginning and 
end of function bodies and control structures. 
Y%s; iy md,k jHqyj, wdrïNh iy wjidkh 

ks¾jpkh lsÍug { } jryka Ndú;d fõ' 
 
void loop() { 

if (true) { 
  //code block if true 
 } else { 
  // code block if false 
 } 
} 
 
 
Variables 
úp,H 
 
In Arduino, when creating a variable, both its 
type and the name of the variable must be 
declared. 
Arduino j,§" úp,Hhla iE§fï§ tys j¾.h iy 
úp,Hfha ku hk folu m%ldY l<  
hq;=h' 
 
 
 

int count = 0; 
// Integer variable 
 
float temperature = 24.5; 
//Floating-point variable 
 
char letter = 'A';  
// Character variable 
 
String name = "Arduino";  
// String variable 
 
byte pin = 13;  
// Byte variable (0-255) 
 
boolean ledState = true;  
// Boolean variable (true/false) 
 
 

Constants 
ksh; 
 

A constant can be created according to the 
following format. 
ksh;hla my; wdlD;shg wkqj ks¾udKh l< 
yelsh' 
 
 

const type CONSTANT_NAME = value; 
 
 

Ex. 
 
const int ledPin1 = 10; 
 
const float distance = 70.5; 
 
const String msg = “Hello”; 
 
 
Control Structures 
md,k jHqy 
 

Arduino language uses if, else if, else to 
make decisions. 
Arduino NdIdfõ§ ;SrK .ekSu i|yd if, else 
if, else Ndú;d lrhs' 
 
 

if (count > 10) { 
/* Code to execute if count  
is greater than 10 */ 

} else if (count == 10) { 
/* Code to execute if count 
is exactly 10 */ 

} else { 
/* Code to execute if count  
is less than 10 */ 

} 
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Loops 
 
Arduino language uses for, while, 
do...while loops for iteration. 
Arduino NdIdfõ§ mqkrdj¾;kh i|yd for, 
while, do...while Æm Ndú;d lrhs' 

 
 
for (int i = 0; i < 10; i++) { 

// Code to execute 10 times 
} 
 
count = 0 
while (count < 10) { 

/* Code to execute while  
count is less than 10 */ 
count++; 

} 
 
count = 10 
do { 

/* Code to execute at least 
once and then while the 
condition is true */ 

   count--; 
} while (count > 0); 
 

Arduino Practical Applications: 
Arduino m%dfhda.sl fh§ï: 
 
If you don't have a physical arduino board, you 
can create the required circuit from the website 
Tinkercad, write the corresponding code and 
observe the performance. 
Tng fN!;slj arduino mqjrejla fkdue;skï 

Tinkercad hk fjí wvúh u.ska wjYH mßm:h 
idod thg wod< fla;h ,shd l%shdldÍ;ajh 
ksÍlaIKh l< yelsh'  
 
 
 
 
 
 
 
 
 

It can be accessed via 
https://www.tinkercad.com/dashboard. 
https://www.tinkercad.com/dashboard u.ska 
thg msúish yelsh' 
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1. Blinking an LED. 
LED tlla ksfjñka oe,aùu' 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here the positive terminal of the LED should be 
connected to a digital pin of the Arduino board 
through a resistor and the negative terminal to 
a GND pin. 
fuys§ LED ys Ok w.%h m%;sfrdaOhla yryd 
Arduino mqjrefjys äðg,a mska tllg;a RK 

w.%h GND mska tllg;a iïnkaO l< hq;=h' 
 

Here, a resistor of about 100 ohms is used to 
reduce the 5V voltage coming from the Arduino 
board.  
fuys§ 100 ´ï muK m%;sfrdaohla fhdokafka 

Arduino mqjrefjka meñfKk 5V fjda,aàh;dj wvq 
lsÍughs'  

 

Arduino program 
 
 
void setup() { 
  pinMode(13, OUTPUT); 
} 
 
void loop() { 
  digitalWrite(13, HIGH);  
  delay(1000); 
  digitalWrite(13, LOW);   
  delay(1000);           
} 
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Explanation 
meyeÈ,s lsÍu 
 
 
pinMode(13, OUTPUT); 
 
pinMode() is a function that configures the 
specified pin to behave either as an input or an 
output. 
pinMode() hkq wdodkhla fyda m%;sodkhla f,i 
yeisÍug kshñ; mska tl úkHdi lrk Y%s;hls' 
 

13 is the pin number where the LED is 
connected. 
13 hkq LED iïnkaO lr we;s mska wxlhhs' 
 

OUTPUT sets the pin as an output, meaning it 
can provide voltage to an external component 
like an LED. 
OUTPUT u.ska mska tl m%;sodkhla f,i ilihs' 

thska woyia lrkafka thg LED jeks ndysr 
ixrplhlg fjda,aàh;djhla iemhsh yels njhs' 
 
 
digitalWrite(13, HIGH); 
 
digitalWrite() is a function that sets the 
specified digital pin to either HIGH or LOW. 
digitalWrite() hkq äðg,a mska tflys 
fjda,aàh;dj by< fyda my< f,i ilik Y%s;hls' 
 
HIGH sets the pin 13 to a high voltage level (5V 
on most Arduino boards), which turns the LED 
on. 
HIGH u.ska 13 pin tl wê fjda,aàh;d uÜgulg 

^fndfyda Arduino mqjre j, 5V& ilihs. tuÕska 

LED l%shd;aul fõ' 
delay(1000); 
 
delay() is a function that pauses the program 
for the amount of time specified in milliseconds. 
delay() hkq ñ,s ;;amr j,ska olajd we;s ld,h 
i|yd jevigyk ;djld,slj kj;ajk Y%s;hls' 
 

1000 milliseconds is equal to 1 second.  
ñ,s ;;amr 1000 la ;;amr 1 g iudk fõ' 

 
This causes the program to wait for 1 second 
before continuing to the next line of code. 
fuh B<Õ fla;fha fma<shg hdug fmr jevigyk 

;;amr 1la /£ isàug fya;= fõ' 
 
 

digitalWrite(13, LOW); 
 
This sets pin 13 to a low voltage level (0V), 
turning the LED off. 
fuh mska 13 wvq fjda,aàh;d uÜgulg ^0V& 

ilihs' tu.ska LED wl%sh lrhs' 
 
 
delay(1000); 
 
This pauses the program for another 1 second, 
keeping the LED off during this time. 
fuh ;j;a ;;amr 1 lg jevigyk kj;ajk 

w;r" fuu ld,h ;=< LED wl%shj ;nhs' 
 

This process repeats like this. 
fuu l%shdj,sh fufia mqkrdj¾;j isÿfõ' 
 

 
Further information 
jeäÿr meyeÈ,s lsÍula 

 
https://www.youtube.com/watch?v=cMDrNNV
qpBU&t=10s 
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3. Sensing ambient light intensity with a LDR and switching a LED on and off depending on the 
light intensity. 
LDR iuÕ wdf,dal ;Sj%;dj ixfõokh lsÍu iy wdf,dalfha ;Sj%;djh u; LED tlla oe,aùu iy 
ksùu' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here the positive terminal of the LED should be 
connected to a digital pin of the Arduino board 
through a resistor and the negative terminal to 
a GND pin. 
fuys§ LED ys Ok w.%h m%;sfrdaOhla yryd 
Arduino mqjrefjys äðg,a mska tllg;a RK 

w.%h GND mska tllg;a iïnkaO l< hq;=h' 
 

One end of LDR should be connected to 5V pin 
of Arduino and other end to analog pin. 
;jo LDR ys tla w.%hla Arduino ys 5V mska 
tllgo wfkla w.%h wekf,d.a mska tllgo 
iïnkaO l< hq;=h' 

 
And the same LDR pin should be connected to 
a GND pin through a resistor. 
;jo tu LDR w.%hu m%;sfrdaOhla yryd GND mska 
tllg iïnkaO l< hq;=h' 

 
Here a resistor (about 10kilo ohm) is applied to 
control the sensitivity of the LDR. 
fuys§ m%;sfrdaOhla (10 lsf,da ́ ï muK) fhdokafka 

LDR ys ixfõ§;dj md,kh lsÍugh' 

 
 
 

Arduino program 
 
 
void setup() { 
  pinMode(13, OUTPUT);  
} 
 
void loop() { 
  int ldrValue = analogRead(A0); 
  if (ldrValue < 200) { 
     digitalWrite(13, HIGH); 
  } else { 
     digitalWrite(13, LOW); 
  } 
  delay(100); 
} 
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Explanation 
meyeÈ,s lsÍu 
 
 
pinMode(13, OUTPUT); 
 
Sets the 13 pin as an output. 
13 mska tl m%;sodkhla f,i ilihs’ 
 
 
int ldrValue = analogRead(A0); 
 
Reads the analog value from the LDR connected 
to A0. 
A0 mska tl fj; iïnkaê; LDR fj;ska m%;siu 
w.h lshjhs' 

 
The LDR's resistance varies with light intensity, 
and this function returns a value between 0 
(dark) and 1023 (bright). 
LDR ys m%;sfrdaOh wdf,dal ;Sj%;djh wkqj fjkia 

jk w;r fuu Y%s;h 0 ̂ w÷re& iy 1023 ̂ §ma;su;a& 
w;r w.hla ,nd fohs' 
 
 
if (ldrValue < 200) 
{digitalWrite(13, HIGH);} 
 
Checks if the light intensity is low (dark 
environment). 
wdf,dalfha ;Sj%;djh wvq oehs mÍlaId lrhs' 

 
The threshold value of 200 can be adjusted to 
suit your specific lighting conditions. 
200 l ;Sj%;d w.h Tfí ksYaÑ; wdf,dal 
;;a;ajhkag .e<fmk mßÈ ilia l< yel' 

 
If the condition is true, the bulb lights up. 
fldkafoaish i;H jkafka kï n,anh oe,afõ' 
 
 
else {digitalWrite(13, LOW);} 
 
Otherwise the bulb will not light. 
tfia fkdue;skï n,anh fkdoe,afõ' 
 
 
delay(100);   
 
This delay is used for stability, ensuring that the 
Arduino doesn't read the LDR value too quickly 
and provides time for the LED state to be visible. 
fuh ia:dhS;djh i|yd Ndú;d lrhs" Arduino& 

u.ska LDR w.h b;d blaukska lshjd fkd.kakd 

njg iy;sl jk w;r LED ys ;;a;ajh fmkaùug 
ld,h imhhs' 

Further information 
jeäÿr meyeÈ,s lsÍula 
 

https://www.youtube.com/watch?v=uEl6mV8Y
AxY&t=122s 
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4. Switching a motor on and off 
depending on the room temperature with temperature sensor. 
WIaK;aj ixfõolhla u.ska ldurfha WIaK;ajh wkqj fudagrhla il%sh iy wl%sh lsÍu' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here one end of the motor should be 
connected to the negative end and the other to 
a digital pin on the Arduino board. 
fuys§ fudagrfha tla w.%hla RK w.%hgo wfkl 

Arduino mqjrefõ äðg,a mska tllgo iïnkaO 
l< hq;=h' 
 

Here LM35 can be used as temperature sensor. 
fuys§ WIaK;aj ixfõolh f,i LM35 fhdod .; 
yelsh' 
 
 

Here the VIN terminal should be connected to 
the 5V pin of the Arduino board, the VOUT 
terminal should be connected to an analog pin, 
and the GND terminal should be connected to 
a GND pin of the Arduino board. 
fuys VIN w.%h Arduino mqjrefõ 5V mska tlg;a" 

VOUT w.%h wekf,d.a mska tllg;a" GND w.%h 

Arduino mqjrefõ GND mska tllg;a iïnkaO l< 
hq;=h' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Arduino program 
 
 
const float temp = 25.0; 
 
void setup() { 
  pinMode(A0, INPUT); 
  pinMode(7, OUTPUT); 
  digitalWrite(7, LOW); 
} 
 
void loop() { 
  
  int tempRead = analogRead(A0); 
  float voltage = tempRead * (5.0/  
  1023.0); 
  float temperatureC = voltage * 
  100; 
   
  if (temperatureC >= temp) { 
    digitalWrite(7, HIGH); 
  } else { 
    digitalWrite(7, LOW); 
  } 
} 
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Explanation 
meyeÈ,s lsÍu 
 
const float temp = 25.0; 
 
This line declares a constant temp which is set 
to 25.0°C. 
fuh 25.0°C f,i ilid we;s ksh; WIaK;ajhla 
m%ldY lrhs' 

 
This is the temperature threshold. 
fuh WIaK;aj iSudjhs' 

 
When the measured temperature exceeds this 
value, the fan will be turned on. 
uksk ,o WIaK;ajh fuu w.h blaujd .sh úg" 
úÿ,s mxldj il%sh lrkq ,efí' 
 
 
pinMode(A0, INPUT); 
pinMode(7, OUTPUT); 
 
Configures pin A0 as an input and pin 7 as an 
output. 
A0 mska tl wdodkhla f,i;a 7 mska tl m%;sodkhla 
f,i;a úkHdi lrhs' 
 
 
digitalWrite(7, LOW); 
 
Sets pin 7 to LOW, ensuring that the motor is 
off initially. 
fudagrh uq,ska l%shd úrys; nj iy;sl lrñka" mska 

7, LOW f,i ilihs' 
 
 
int tempRead = analogRead(A0); 
 
Reads the analog value from pin A0 where the 
LM35 sensor is connected. 
LM35 ixfõolh iïnkaO lr we;s mska A0 fj;ska 
m%;siu w.h lshjhs' 
 
The analog value ranges from 0 to 1023. 
tu w.h 0 isg 1023 olajd mrdihl mj;S' 
 
 
float voltage = tempRead * (5.0 / 
1023.0); 
 
Converts the analog reading to a voltage. 
m%;siu lshùu fjda,aàh;djhlg mßj¾;kh 
lrhs' 

 
The formula 5.0 / 1023.0 scales the reading from 
a range of 0-1023 to a range of 0-5V. 
5.0 / 1023.0 hk iQ;%h (0-1023) mrdifha isg 0-
5V mrdihla olajd lshùu mßudKh lrhs' 

float temperatureC = voltage * 100; 
 
Converts the voltage to temperature in Celsius. 
fjda,aàh;dj fi,aishia WIaK;ajhg mßj¾;kh 
lrhs' 

 
For the LM35 sensor, the output voltage is 
linearly proportional to the Celsius 
temperature, with a scale factor of 10mV per °C.  
LM35 ixfõolh i|yd" m%;sodk fjda,aàh;djh 
fi,aishia WIaK;ajhg f¾Çhj iudkqmd;sl jk 

w;r" 1°C g 10mV mßudKla we;'  
 
Therefore, multiplying the voltage by 100 gives 
the temperature in Celsius. 
tneúka fjda,aàh;dj 100 lska .=K lsÍfuka 
fi,aishia WIaK;ajh ,efí' 
 
 
if (temperatureC >= temp) 
 

Compares the measured temperature 
(temperatureC) to the threshold (temp). 
uksk ,o WIaK;ajh (temperatureC) ,ndÿka 
WIaK;ajh (temp) iuÕ ii|hs' 
 
 
digitalWrite(7, HIGH); 
 
If the temperature is equal to or greater than 
25°C, turns on the motor. 
WIaK;ajh fi,aishia wxYl 25 g iudk fyda jeä 
kï" fudagrh il%sh lrhs' 
 
 
else {digitalWrite(7, LOW);} 
 
If the temperature is below 25°C, turns off the 
motor. 
WIaK;ajh fi,aishia wxYl 25 g jvd wvq kï" 
fudagrh wl%Sh lrhs' 

 
A 230V fan can be operated by connecting a 
relay instead of the motor. 
fuys§ fudagrh fjkqjg relay tlla iïnkaO lsÍu 
u.ska 230V úÿ,s mxldjla l%shd;aul l< yelsh' 
 

Further information 
jeäÿr meyeÈ,s lsÍula 
 

https://www.youtube.com/watch?v=f2V_BnUO
gxI 
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5. Detection of opening/closing a door using a reed switch. 
pqïnl iaúphla Ndú;fhka fodrla újD; lsÍu $ jeiSu y÷kd .ekSu' 
 
 

Here the positive terminal of the LED should be connected to a digital pin of the Arduino board through 
a resistor and the negative terminal to a GND pin. 
fuys§ LED ys Ok w.%h m%;sfrdaOhla yryd Arduino mqjrefjys äðg,a mska tllg;a RK w.%h GND mska 
tllg;a iïnkaO l< hq;=h' 
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Arduino program 
 
Void setup() { 
  pinMode(2, INPUT_PULLUP); 
  pinMode(13, OUTPUT); 
} 
 
void loop() { 
  if (digitalRead(2) == LOW) { 
    digitalWrite(13, HIGH); 
  } else { 
    digitalWrite(13, LOW); 
  } 
} 
 
Explanation 
meyeÈ,s lsÍu 
 
 
pinMode(2, INPUT_PULLUP); 
pinMode(13, OUTPUT); 
 
The pull-up resistor ensures that the pin reads 
HIGH when it is not connected to anything. 
mska tl lsisjlg iïnkaO fkdjk úg HIGH f,i 
m%;sodkh lrhs' 

 
When connected to ground (through a button 
press, for instance), it will read LOW. 
GND tlg iïnkaO jQ úg ^WodyrKhla f,i 

fnd;a;ula tîfuka&" th LOW f,i lshjkq we;' 
 

Also sets pin 13 as an output. 
;jo mska 13 m%;sodkhla f,i ilihs' 
 
 
if (digitalRead(2) == LOW) 
{digitalWrite(13, HIGH);} 
 
Reads the state of pin 2. If the state of pin 2 is 
LOW ( the button connected to pin 2 is pressed, 
connecting the pin to ground), the following 
block of code is executed. 
mska 2 ys ;;ajh lshjhs' mska 2 ys ;;ajh LOW kï 

^tkï" mska 2 g iïnkaO iaúph il%Sh lr th GND 
g iïnkaO l<úg&" my; fla;h l%shd;aul fõ' 

Then pin 13 outputs as HIGH. 
túg mska 13, HIGH f,i m%;sodkh lrhs' 
 
 
else {digitalWrite(13, LOW); 
 
Otherwise pin 13 is output as LOW. 
tfia fkdfõkï mska 13 LOW f,i m%;sodkh lrhs' 

Popular Arduino projects 
m%isoaO Arduino jHdmD;s lsysmhla 

 
1. Line following car 
 
 
 
 
 
 
 
 
 
 
 
An Arduino line-following car is a type of robot 
designed to follow a predefined path, usually a 
black line on a white surface or a white line on 
a dark surface. 
Arduino line-following fudag¾ r:hla hkq mQ¾j 
ksYaÑ; ud¾.hla wkq.ukh lsÍug ks¾udKh lr 
we;s frdfnda j¾.hls' 
fuu ud¾.h idudkHfhka iqÿ u;=msgl l¿ 
f¾Ldjla fyda w÷re u;=msgl iqÿ f¾Ldjla fõ' 

 
It use IR sensors to identify the path. 
th ud¾.h y÷kd .ekSug IR ixfõol Ndú;d 
lrhs' 
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2. Maze solver 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Arduino maze-solving robot is a more 
advanced type of autonomous robot designed 
to navigate through a maze, using sensors and 
algorithms to find its way from the start to the 
end point. 
Arduino maze-solving robot hkq jvd;a ÈhqKq 
wdldrfha iajhxl%Sh frdfnda j¾.hla jk w;r th 

maze tlla yryd ießieÍug" ixfõol iy 
we,af.dß;u Ndú;fhka wdrïNfha isg wjidk 
ia:dkh olajd tys ud¾.h fidhd .ekSug yelsjk 
mßÈ ks¾udKh lr we;' 

 
 
3. CNC plotter 
 
 
 
 
 
 
 
 
 
 
 
An Arduino CNC plotter is a machine that can 
draw or engrave on various surfaces using a pen 
or a cutting tool. 
Arduino CNC plotter tlla hkq mEkla fyda lemqï 
fuj,ula Ndú;fhka úúO mDIaG u; we£ug fyda 
leghï lsÍug yels hka;%hls' 

 
CNC stands for "Computer Numerical Control," 
meaning the machine's movements are 
controlled by a computer program. 
CNC hkq —Computer Numerical Control— hkakhs' 
tkï hka;%fha p,khka mß.Kl jevigykla 
u.ska md,kh fõ' 

 

4. Self-balancing robot 
 
 
 
 
 
 
 
 
 
 
 
 
An Arduino self-balancing robot is a two-
wheeled robot that can maintain its balance 
automatically. 
Arduino self-balancing robot hkq iajhxl%Shj 
iu;=,s;;djh mj;ajd .; yels frdao fofla 
frdfndajls' 

 
This type of robot uses sensors to detect its 
orientation and a control system to adjust the 
motors, keeping it upright. 
fuu j¾.fha frdfndajre tys ÈYdk;sh y÷kd 
.ekSug ixfõol Ndú;d lrk w;r th fl<ska 
;nd .ksñka fudagr ilia lsÍug md,k moaO;shla 
Ndú;d lrhs' 

 
The project involves a combination of 
electronics, mechanics, and programming. 
jHdmD;shg bf,lafg%dksl" hdka;% úoHdj iy 
l%uf,aLkh hk ixl,khla we;=<;a fõ' 
 

5. 3D printer 
 
 
 
 
 
 
 
 
 
 
 
An Arduino-based 3D printer is a device that 
can fabricate three-dimensional objects by 
depositing material layer by layer according to 
a digital model. 
Arduino u; mokï jQ ;%sudK uqøK hka;%hla hkq 
ixLHdxl wdlD;shlg wkqj øjH ia:rfhka ia:r 
;ekam;a lsÍfuka ;%sudK jia;+ka ksmoúh yels 
WmlrKhls' 
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6. Solar tracker 
 
 
 
 
 
 
 
 
 
 
An Arduino solar tracker is a device that orients 
solar panels toward the sun to maximize the 
amount of sunlight they capture, thereby 
improving the efficiency of solar energy 
systems. 
Arduino solar tracker hkq iQ¾h mek, iQ¾hhd 
foig fhduq lrk WmlrKhla jk w;r tuÕska 
iQ¾hdf,dalfha Wmßu m%udKh ,nd .kakd w;r 
tuÕska iQ¾h n,Yla;s moaO;sj, ld¾hlaIu;dj 
jeä fõ' 

 
It adjusts the position of the solar panels 
throughout the day to follow the sun's path. 
th iQ¾hhdf.a ud¾.h wkq.ukh lsÍu i|yd oji 
mqrd iQ¾h mek,j, msysàu ilia lrhs' 

 
 
7. LED cube 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Arduino LED cube is a 3D matrix of LEDs that 
can display light patterns and animations in 
three dimensions. 
Arduino LED >klhla hkq LED j, ;%sudK matrix 
tlla jk w;r tu.ska ;%sudk jYfhka wdf,dal rgd 
iy iÔúlrK fmkaúh yel' 

 
 
 
 

8. Obstacles avoiding car 
 
 
 
 
 
 
 
 
 
 
 
 
An Arduino obstacle-avoiding car is a robotic 
vehicle designed to navigate around obstacles 
without human intervention. 
Arduino obstacle-avoiding fudag¾ r:hla hkq 
ñksia ueÈy;aùulska f;drj ndOl jgd ießieÍug 
ks¾udKh lr we;s frdfnda jdykhls' 

 
Using ultrasonic sensors to detect obstacles, the 
car can change its direction to avoid collisions, 
making it an excellent project for learning about 
robotics, sensors, and programming with 
Arduino. 
ndOl y÷kd .ekSug ultrasonic ixfõol Ndú;d 
lrñka" fudag¾ r:h .eàï j<lajd .ekSu i|yd 
tys ÈYdj fjkia l< yels w;r" th frdfnda 

;dlaIKh" ixfõol iy Arduino iuÕ 
l%uf,aLkh ms<sn| bf.kSu i|yd úYsIag 
jHdmD;shla njg m;a lrhs' 
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