
 

 

History of the computer  
mß.Klfha b;sydih  
Computer evolution can be categorized into 4 

periods based on operating technology. 
mß.Kl mßKduh fufyhqï ;dlaIKh u; 
mokïj ld, mßÉfþo 4 lg j¾. l< yel' 
 

1. Pre mechanical era (before 1450) 
mq¾j hdka;%sl hq.h 

2. Mechanical era (1450-1840) 
hdka;%sl hq.h  

3. Electro mechanical era (1840-1940) 
úoHq;a hdka;%sl hq.h  

4. Electronic era 
bf,lafg%dksl hq.h  

 

Pre mechanical era.  
mq¾j hdka;%sl hq.h 
 

Abacus / Counting frame (3000 BC):  
wenlih $ .‚; rduqj 

 

 

 

 

 

 

 

 

 

Developed independently in Mesopotamia, 

China, and other civilizations 
fuifmdf;añhdfõ" Ökfha iy wfkl=;a 
YsIagdpdrj, iajdëkj ixj¾Okh lrk ,§' 
 

This made of rods and movable beads, used to 

perform mathematical calculations such as 

addition, subtraction, multiplication, and 

division by moving the beads along the rods. 
o~q iy tyd fuyd l< yels mn¿ j,ska iukaú; 
WmlrKhls' fuu o~q Èf.a mn¿ p,kh lsÍu 
uÕska tl;= lsÍu" wvq lsÍu" .=K lsÍu iy fn§u 
jeks .‚;uh .Kkh lsÍï isÿ lrhs' 
 
Al-Khwarizmi (9th Century) 

A Persian mathematician who formalized the 

study of algorithms and algebra.  
we,af.dß;u iy ùc .‚;h ms<sn| wOHhkh 
úêu;a l< m¾ishdkq .‚;{fhls' 
 

His name led to the term "algorithm". 
Tyqf.a ku —we,af.dß;u— hk fhÿug fya;= úh' 
 

 

 

 

Mechanical Era  

hdka;%sl hq.h (1600s–1800s) 

In 1617, John Napier developed logarithmic 

theories, which allowed multiplication and 

division to be performed using addition and 

subtraction. 

1617 §" John Napier tl;= lsÍu iy wvq lsÍu 
Ndú;fhka .=K lsÍu iy fn§u isÿ lsÍug bv 
i,ik ,>q.Kl kHdhka o ixj¾Okh lf<ah' 
 

Logarithmic tables were used for this purpose. 
fï i|yd ,>q.Kl j.= Ndú;d lrk ,§' 
 

 
 
 

 

 

 

 

 

Napier’s Bones (1617)   
fkamsh¾f.a we;a o< ;Sre 
 

 

 

 

 

 

 

 

 

 

Invented by John Napier (1550–1617). 

John Napier (1550–1617) úiska fidhd .kakd ,§' 
 
Napier’s Bones was a manual calculating device 

that significantly simplified multiplication and 

division. 
fkamsh¾f.a we;a o< ;Sre hkq .=K lsÍu iy fn§u 
ie,lsh hq;= f,i ir, l< yia;Sh .Kkh lsÍfï 
WmlrKhls'  
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Calculating clock (1623) 

 

 

 

 

 

 

 

 

 

Built by Wilhelm Schickard, it was the first 

known mechanical calculator capable of 

performing basic arithmetic using rotating 

gears. 

Wilhelm Schickard úiska ks¾udKh l, fuh" 
N%uKh jk .shr Ndú;fhka uQ,sl wxl .‚;uh 
fufyhqï isÿ l< yels jQ m<uq hdka;%sl .Kl 
hka;%h úh' 
 
Slide Rule (1632)  
 
 

 

 
 

Invented in England by William Oughtred, the 

slide rule was based on John Napier’s 

logarithms. 

tx.,ka;fha William Oughtred úiska fidhd 
.kakd ,o i¾mk rE, fcdaka fkamsh¾f.a ,>q.Kl 
u; mokï úh' 
 

It allowed users to perform multiplication, 

division, and more complex calculations like 

roots and exponents by sliding two logarithmic 

scales against each other.  
tu.ska mßYS,lhskag ,>q.Kl mßudK folla 
tlsfklg tfrysj ,siaid heùfuka .=K lsÍu" 
fn§u iy uQ, iy n,h jeks jvd;a ixlS¾K 
.Kkh lsÍï isÿ lsÍug bv ,nd ÿkafkah' 
 

Pascaline / Adding Machine (1642) 
meial,Skh $ wdl,k hka;%h 
 

 

 

 

 

 

 

Invented by Blaise Pascal, this mechanical 

calculator was designed to assist his father in 

tax computations.  
íf,aia meial,a úiska fidhd .kakd ,o fuu 
hdka;%sl .Kl hka;%h Tyqf.a mshdg nÿ .Kkh 
lsÍï i|yd iydh ùu i|yd ks¾udKh lrk 
,oaols' 
 
It used a series of gears to add and subtract 

numbers automatically. 
th iajhxl%Shj ixLHd tl;= lsÍug iy wvq lsÍug 
.shr ud,djla Ndú;d lf<ah' 
 

Stepped Reckoner (1679)  
mshjr .Klh 
 

 

 

 

 

 

 

 

Developed by Gottfried Wilhelm Leibniz.  

Wilhelm Leibniz úiska ks¾udKh lrk ,§' 
 

It improved upon Pascal’s design and could 

perform multiplication and division.  
tu.ska meial,af.a ie,iqu jeäÈhqKq l< w;r 
thg .=K lsÍu iy fn§u isÿ l< yels jQfhah' 
 

Leibniz also promoted the binary number 

system, which became essential for digital 

computing. 
ixLHdxl mß.KllrKh i|yd w;HjYH jQ 
oaúuh ixLHd moaO;sh o ,síksia úiska m%j¾Okh 
lrk ,§' 
 
 
 
 
 
 
 
 
 
 
 

Blaise Pascal Gottfried Leibniz 
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Jacquard Loom (1801) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Created by Joseph-Marie Jacquard. 
fcdaima-udß celd¾â úiska ks¾udKh lrk ,§' 
 

It used punched cards to control textile weaving 

patterns.  
frÈ úùï rgd md,kh lsÍu i|yd th isÿre l< 
ldâm;a Ndú;d lf<ah' 
 

 

 

 

 

 

 

 

The concept of programmable instructions in 

this system influenced later computing 

machines. 
fuu moaO;sfha Ndú;d jQ jevigyka.; l< yels 
Wmfoia ms<sn| ixl,amh miqld,Sk mß.Kl 
hka;%j,g n,mEï lf<ah' 
 

Difference Engine (1822)  

The Difference Engine was a mechanical 

calculating machine invented by Charles 

Babbage to perform automatic mathematical 

calculations and generate error-free numerical 

tables.  

pd,aia nefíÊ úiska ks¾udKh lrk ,o Difference 

Engine hkq .‚;uh .Kkh lsÍï iajhxl%Shj isÿ 
lr ksjerÈ ixLHd j.= ksmoùug ie,iqï lrk ,o 
hdka;%sl .Kl hka;%hls'  
 
It is considered one of the earliest forms of a 

mechanical computer. 
fuh uq,au hdka;%sl mß.Kl wdlD;s w;ßka tlla 
f,i ie,fla' 
 

Analytical Engine (1837) 
úYaf,aIK tkaðu 
 
 
 

 

 

 

 

 

 

 

 

Designed by Charles Babbage and was the first 

concept of a general-purpose mechanical 

computer.  
pd,aia nefíÊ úiska ks¾udKh lrk ,o w;r th 
fmdÿ ld¾h hdka;%sl mß.Klhl m<uq ixl,amh 
úh' 
 
Though never completed, it had all the 

fundamental elements of modern computers, 

including an arithmetic logic unit, memory, and 

loops for conditional execution. 
fuh lsisod iïmQ¾K fkdl<o" tys wxl .‚;uh 
;d¾lsl tAllhla" u;lhla iy fldkafoais iys; 
l%shd;aul lsÍï i|yd Æm we;=¿ kùk 
mß.Klj, ish¨u uQ,sl wx. mej;=‚' 
 

First Algorithm for a Machine (1843)  
hka;%hla i|yd jQ m<uq we,af.dß;uh  
Developed by Ada Lovelace while working with 

Babbage.  
nefíÊ iuÕ jev lrk w;r;=r tAvd ,õf,aia 
úiska ks¾udKh lrk ,§' 
 

Known as the world’s first programmer. 
weh m<uq mß.Kl l%uf,aÅldj f,i y÷kajhs 

 

Boolean Algebra (1854)  
nQ,shka ùc .‚;h 
Introduced by George Boole, this mathematical 

system became foundational for digital logic 

and computer circuits. 
fcda¾Ê nQ,a úiska y÷kajd fok ,o fuu .‚;uh 
moaO;sh ixLHdxl ;¾lkh iy mß.Kl mßm: 
i|yd w;a;sjdru njg m;aúh' 
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Electro mechanical era  
úoHq;a hdka;%sl hq.h (1880s–1940s) 

 

Punched Card Tabulating Machine (1889)  
isÿre m;a iys; geìhqf,aáka hka;%h  
 

 

 

 

 

 

 

 

 

 

 

Invented by Herman Hollerith to process the 

U.S. Census data. 
tlai;a ckmo fha ix.Kk o;a; ieliSu i|yd 
y¾uka fyd,ß;a úiska ks¾udKh lrk ,§' 
 

His work led to the formation of IBM. 

Tyqf.a ld¾hhka IBM msysgqùug fya;= úh' 
 
 
IBM Company 
 
 
 
 
 
 
 

IBM, originally founded as the Computing-

Tabulating-Recording Company (CTR) in 1911, 

is a multinational technology company that 

became a pioneer in the computer industry.  

1911 § Computing-Tabulating-Recording 

Company (CTR) f,i uq,skau wdrïN lrk ,o 
IBM iud.u hkq mß.Kl l¾udka;fha 
mqfrda.dñfhl= njg m;a jQ nyqcd;sl ;dlaI‚l 
iud.uls'  
 

In 1924, the company was renamed 

International Business Machines (IBM), and it 

went on to develop many important 

innovations in computing, including mainframe 

computers, personal computers, and artificial 

intelligence systems. 

1924 § fuu iud.u International Business 

Machines (IBM) f,i kej; kï lrk ,o w;r" 
th m%Odk rduqfõ mß.Kl" mqoa.,sl mß.Kl iy 
lD;su nqoaê moaO;s we;=¿ mß.Kl lafIa;%fha 
jeo.;a kj ksmehqï /ila ìyslsÍug odhl úh' 
 

Differential Engine (1930) 
wjl,k úYaf,aIlh  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This was an early mechanical analog computer 

developed by Vannevar Bush and his team at 

the Massachusetts Institute of Technology (MIT) 

in 1930.  

fuh ^1930& § Massachusetts Institute of 

Technology (MIT) ys Vannevar Bush iy Tyqf.a 
lKavdhu úiska ksmojk ,o uq,a ld,Sk hdka;%sl 
m%;siu mß.Klhls '  
 

It was designed to solve complex differential 

equations automatically and was widely used 

for scientific and engineering calculations. 
ixlS¾K wjl,k iólrK iajhxl%Shj úi£u 
i|yd fuh ks¾udKh lr ;snQ w;r" úoHd;aul yd 
bxðfkareuh .Kkh lsÍï i|yd nyq,j Ndú;d 
úh' 
 

Charles Babbage 

 

Ada Lovelace 
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Delay Line Memory 
m%udo fraLd u;lh  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Delay Line Memory was an early form of 

computer memory used in the 1940s and 1950s 

to store digital data.  

m%udo fraLd u;lh hkq 1940 iy1950 oYlj,§ 
ixLHdxl o;a; .nvd lsÍu i|yd Ndú;d lrk ,o 
uq,a ld,Sk mß.Kl u;l wdldrhls' 
 

Mercury Delay Line Memory was developed by 

J. Presper Eckert. 

riÈh m%udo fraLd u;lh J. Presper Eckert úiska 
ksmojk ,o ;dlaIKhls 
 

It temporarily stored data by converting 

electrical signals into sound waves or electrical 

pulses that traveled through a medium such as 

mercury. 
fuys§ úoHq;a ix{d" riÈh jeks udOHhla yryd 
.uka lrk èjks ;rx. fyda úoHq;a iamkaok njg 
mßj¾;kh lsÍu uÕska o;a; ;djld,slj .nvd 
lr ;nd .kakd ,§' 
 

It was widely used in early computers before 

being replaced by magnetic core memory. 
pqïnl yr u;lh y÷kajd §ug fmr uq,a ld,Sk 
mß.Klj, fuh nyq,j Ndú;d úh' 
 

How It Works 
th l%shd lrk wdldrh 
Electrical pulses representing data are sent 

through a medium, typically a mercury-filled 

tube. 
o;a; ksrEmKh lrk úoHq;a iamkaok" idudkHfhka 
riÈh mqrjk ,o k,hla jeks udOHhla yryd 
hjkq ,efí' 
 

The pulses travel from one end of the tube to 

the other, creating a time delay. 
fuu iamkaok k,fha tla fl<jrl isg wfkla 
fl<jrg .uka lrk w;r" tA i|yd .;jk ld,h 
uÕska ld, m%udohla we;s lrhs' 

When the pulses reach the end, they are 

amplified and sent back to the beginning, 

continuously circulating the data. 
iamkaok k,fha fl<jrgu <Õd jQ úg" tAjd 
j¾Okh lr kej; wdrïNl fl<jr fj;u hjkq 
,nk w;r" tuÕska o;a; wLKavj ixirKh fõ' 
 

Data can be read or modified while it is moving 

through the delay line. 
o;a; m%udo fraLdj yryd .uka lrk w;r;=r tAjd 
lshùug fyda fjkia lsÍug yelshdj we;' 
 

Used as the main memory in early computers 

such as EDSAC and UNIVAC I. 

EDSAC iy UNIVAC I jeks uq,a ld,Sk mß.Klj, 
m%Odk u;lh f,i fuh Ndú;d lrk ,§' 
 

One of the first technologies that enabled 

electronic computers to store programs and 

data. 
bf,lafg%dksl mß.Klj,g l%uf,aL iy o;a; 
.nvd lsÍug bv ie,iQ m%:u ;dlaIKhkaf.ka 
tlls' 
 

Contributed significantly to the development of 

stored-program computers. 
l%uf,aL .nvd l< mß.Kl ixl,amfha j¾Okhg 
fuh ie,lsh hq;= odhl;ajhla ,nd ÿkafkah' 
 
Magnetic core memory provided faster random 

access and greater reliability. 
pqïnl yr u;lh uÕska jvd;a fõ.j;a iiïNdù 
m%fõYhla iy by< úYajdikSh;ajhla ,nd §u' 
 

Delay line memory was difficult to maintain and 

had limited storage capacity. 
m%udo fraLd u;lh kv;a;= lsÍu wmyiq jQ w;r 
tys .nvd Odß;djo iSñ; úh' 
 

As computer technology advanced, magnetic 

core memory and later semiconductor memory 

became more efficient and cost-effective. 
mß.Kl ;dlaIKh ÈhqKq ùu;a iuÕ pqïnl yr 
u;lh iy miqj meñ‚ w¾O ikakdhl u;lh 
jvd;a ld¾hlaIu fukau msßjeh wju úl,am njg 
m;a úh' 
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Magnetic Drum Memory 
pqïnl fnr u;lh 
 
 

 

 

 

 

 

 

 

 

 

 

Magnetic drum memory was a rotating 

cylindrical storage device coated with magnetic 

material, used primarily from the 1930s to the 

1960s. 
pqïnl fnr u;lh hkq pqïnl øjH j,ska wdf,am 
lrk ,o N%uKh jk is,skavrdldr .nvd 
Wmdx.hla jk w;r th uQ,sl jYfhka 1930 isg 
1960 olajd Ndú;d lrk ,§'   
 

It served as main memory for early computers 

before being gradually replaced by magnetic 

core memory and hard disk drives. 
th pqïnl yr u;lh iy oDV ;eá Odjlhka 
u.ska l%ufhka m%;sia:dmkh ùug fmr uq,a 
mß.Kl i|yd m%Odk u;lh f,i l%shd lf<a h' 
 

Gustav Tauschek, an Austrian engineer, 

developed the first magnetic drum memory in 

1932. 

Tiaá%hdkq bxðfkarefjl= jk Gustav Tauschek 
úiska 1932 § m%:u pqïnl fnr u;lh j¾Okh 
lrk ,È' 
 

How It Works 
th l%shd lrk wdldrh 
A metal drum coated with a magnetic surface 

spins continuously at a fixed speed. 
pqïnl mDIaGhla iys; f,day fnrhla ia:djr 
fõ.hlska wLKavj N%uKh fõ' 
 

Multiple fixed read/write heads are positioned 

along the drum’s length, each responsible for 

reading and writing to a specific track. 
ksYaÑ; Odjk m:hlg lshùug iy ,sùug j.lsj 
hq;= nyqúO ia:djr lshùfï$,sùfï ysia fnrfha 
mßêh Èf.a ia:dk.; lr we;' 
 
Data is stored in a sequential manner, meaning 

access times depend on drum rotation. 
o;a; wkql%ñl wdldrfhka .nvd lr we;" tkï 
m%fõY ld,h fnrfha N%uKh u; r|d mj;S' 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Used as primary memory in early computers 

such as the IBM 650, UNIVAC, and PDP-1. 
IBM 650, UNIVAC iy PDP-1 jeks uq,a 
mß.Klj, m%d:ñl u;lh f,i Ndú;d úh' 
 

Later used as secondary storage in some 

systems before being phased out.   
miqj l%udkql+,j bj;a lsÍug fmr iuyr 
moaO;sj, oaú;shsl .nvdj f,i Ndú;d lrk ,§' 
 
 
Became obsolete in the 1960s as magnetic core 

memory offered faster random access, and 

later, hard disk drives provided greater storage 

capacity with improved performance. 
pqïnl yr u;lh fõ.j;a iiïNdù m%fõYhla 
,nd ÿka neúka 1960 .Kka j,§ h,amek .sh 
w;r miqj" oDV ;eá Odjlhka jeäÈhqKq l< 
ld¾h idOkhla iuÕ jeä .nvd 
Odß;djla ,nd ÿkafkah 
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Magnetic Core Memory 
pqïnl yr u;lh 
 

 

 

 

 

 

 

 

 

Magnetic core memory used small magnetic 

rings (cores) to store data in binary form.  
pqïnl yr u;lh hkq oaúuh wdldrfhka o;a; 
.nvd lsÍu i|yd l=vd pqïnl uqÿ (cores) Ndú;d 
lrhss'     
  
It became the dominant memory technology 

from the 1950s to the early 1970s, replacing 

earlier delay line and drum memory systems. 
th 1950 ld, jljdkqfõ isg 1970 ld, jljdkqfõ 
uq,a Nd.h olajd m%uqL u;l ;dËKh njg m;a jQ 
w;r" fmr mej;s m%udo fraLd iy fnr u;l 
moaO;s m%;sia:dmkh lf<ah' 
 
The concept was initially patented by An Wang, 

while Jay Forrester at MIT developed the first 

practical implementation, making core memory 

a standard in computing. 

fuu ixl,amh ioyd uq,skau An Wang úiska 
fmagkaÜ n,m;%h ,nd .;a w;r MIT ys Jay 

Forrester úiska m%:u m%dfhda.sl l%shdjg kexùu" 
yr u;lh mß.KllrKfha m%ñ;shla njg m;a 
lrk ,§' 
 
Faster than previous technologies, with 

microsecond-level access times. 
laIqø ;;amr uÜgfï m%fõY fõ,djka iuÕ fmr 
;dlaIKhkag jvd fõ.j;ah' 
 
Highly reliable and non-volatile, meaning it 

retains data even when power is lost. 
b;d úYajdiodhl jk w;r jdIamYS,S fkdfõ" tkï 
n,h ke;s jQ úg mjd th o;a; r|jd ;nd .kS' 
 
Provided random access, significantly 

improving memory efficiency over sequential 

storage methods. 
iiïNdù m%fõYh imhd we;" wkql%ñl .nvd 
lsÍfï l%uj,g jvd u;l ld¾hlaIu;dj ie,lsh 
hq;= f,i jeä ÈhqKq lr we; 
 

Widely used in early mainframes such as the 

IBM 360 series, as well as in critical systems like 

the Apollo Guidance Computer and military 

defense systems. 

IBM 360 jeks uq,a m%Odkrduq ^mainframes& j, 
fukau wemf,da ud¾f.damfoaY mß.Klh iy yuqod 
wdrlaIl moaO;s jeks ;SrKd;aul moaO;sj,o 
nyq,j Ndú;d úh' 
 
By the mid-1970s, semiconductor-based RAM 

(Random Access Memory) became cheaper, 

faster, and more efficient, leading to the 

complete replacement of magnetic core 

memory. 
1970 .Kka j, ueo Nd.h jk úg" w¾O ikakdhl 
u; mokï jQ RAM ^iiïNdù m%fõY u;lh& 
,dNodhS" fõ.j;a iy jvd ld¾hlaIu jQ w;r" 
pqïnl yr u;lh iïmQ¾Kfhkau m%;sia:dmkh 
lsÍug th fya;= úh' 
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Electromagnetic Relays 
úoHq;a pqïyl 
A relay is an electromechanical switch used to 

control circuits by opening and closing 

connections in response to an electric current. 
ßf,a tlla hkq úoHq;a Odrdjlg m%;spdr jYfhka 
iïnkaO;djla újD; lr jid oeófuka mßm: 
md,kh lsÍug Ndú;d lrk úoHq;a hdka;%sl 
iaúphls' 
 
It invented by Joseph Henry. 

th Joseph Henry úiska ks¾udKh lrk ,§ 
 

How It Works 
th l%shd lrk wdldrh 
 

Electromagnetic Coil Activation: 
úoHq;a pqïNl oÕr il%sh lsÍu( 
When a small electrical current flow through the 

coil inside the relay, it creates a magnetic field. 
ßf,a tl ;=< we;s oÕrh yryd l=vd úoHq;a 
Odrdjla .,d hk úg" th pqïNl lafIa;%hla 
ks¾udKh lrhs' 
 

Magnetic Field Movement: 
pqïNl lafIa;% p,kh( 
The magnetic field attracts a metal arm (lever), 

causing it to move. 
pqïNl lafIa;%h úiska f,day ,Sjrhla p,kh 
lrñka th wdl¾IKh lr.kS' 
 
Switching Action 
udre lsÍfï l%shdj 
This movement opens or closes electrical 

contacts, allowing current to flow through the 

connected circuit or cutting it off. 
fuu p,kh u.ska úoHq;a iïnkaO;d újD; fyda 
ixjD; lrñka iïnkaê; mßm:h yryd Odrdj 
.,d hdug fyda th lmd yeÍug bv i,ihs' 
 

Reset 

When the current stops, the magnetic field 

disappears, and a spring mechanism returns the 

lever to its original position. 
Odrdj k;r jQ úg" pqïNl lafIa;%h ke;s ù hk 
w;r" o.r hdka;%Khla u.ska ,Sjrh tys uq,a 
ia:dkhg kej;  /f.k hhs' 
 
Relays were used for logic operations (like AND, 

OR, NOT) and memory storage in early 

computers. 

uq,a mß.Klj, ;d¾lsl fufyhqï ^AND, OR, 
NOT jeks& iy u;l .nvd lsÍu i|yd ßf,a 
Ndú;d lrk ,§' 
 

They were reliable for basic computations but 

slow due to mechanical movement, leading to 

the development of faster technologies like 

vacuum tubes. 
tAjd uQ,sl .Kkh lsÍï i|yd úYajdiodhl jQ 
kuq;a hdka;%sl p,kh fya;=fjka ukao.dó jQ neúka 
th ßla; k, jeks fõ.j;a ;dlaIKhka j¾Okh 
ùug fya;= úh' 

 
 
 
 
 
 
 
 
 
 
 
Electromagnetic relays generated clicking 

sounds during operation, causing early 

computers to be noisy. 
úoHq;a pqïnl ßf,a l%shd;aul ùfï§ zla,slaz jk 
Yío ksl=;a jQ w;r" fï fya;=fjka uq,a ld,Sk 
mß.Kl wêl Yíohlska hqla; úh' 
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Z3 (1938–1941)  
Built by Konrad Zuse, the Z3 was the first 

programmable digital computer, utilizing 

binary arithmetic and laying the foundation for 

modern computing. 

fldkardâ iQia úiska ks¾udKh ,o Z3 hkq oaúuh 
wxl .‚;h Ndú;d lrñka kùk mß.KllrKh 
i|yd wä;d,u oeuQ m<uq jevigyka.; l< yels 
äðg,a mß.Klh úh' 
 

 

 

 

 

 

 

 

 

 

 

 

Turing Machine (1936–1945) 

Developed by Alan Turing, this theoretical 

model of computation defined the principles of 

algorithmic processing. 
we,ka áhqßka úiska ixj¾Okh lrk ,o fuu 
kHdhd;aul mß.Kl wdlD;sh we,af.dß;u 
ieliqï uQ,O¾u ks¾jpkh lf<ah' 
 

 

 

 

 

 

 

 

 

 

During WWII, Turing also played a crucial role 

in breaking the Enigma code, significantly 

contributing to the Allied victory. 
fojk f,dal hqoaO iufha§" ñ;% mdlaIsl 
ch.%yKhg ie,lsh hq;= f,i odhl fjñka" 
tks.aud fla;h ì| oeófï§ áhqßka o ;SrKd;aul 
ld¾hNdrhla bgq lf<ah' 
 

Atanasoff-Berry Computer (ABC) (1942)  

 

 

 

 

 

 

 

 

The first electronic digital computing device, 

developed by John Atanasoff and Clifford Berry. 

John Atanasoff iy Clifford Berry úiska 
ixj¾Okh lrk ,o m<uq bf,lafg%dksl äðg,a 
mß.Kl Wmdx.h fuhhs' 
 

Colossus (1944) 

 

 

 

 

 

 

A British computer designed to break German 

codes during WWII. It was one of the first 

programmable electronic computers, 

contributing to cryptographic advancements. 
fojk f,dal hqoaO iufha§ c¾udkq fla; ì| oeóu 
i|yd ks¾udKh lrk ,o ì%;dkH mß.Klhls' 
th .=ma;fla;k ÈhqKqjg odhl jQ m<uq 
jevigyka.; l< yels bf,lafg%dksl mß.Kl 
j,ska tlls' 
 
Colossus was designed and developed by 

Tommy Flowers, a British engineer at the Post 

Office Research Station, during World War II. 

Colossus mß.Klh ie,iqï lr ksmojk ,oafoa 
fojk f,dal hqoaO iufha§" ;eme,a ld¾hd, 
m¾fhaIK wdh;kfha fiajh l< ì%;dkH 
bxðfkarejrfhl= jQ Tommy Flowers úisks' 
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Automatic Sequence Controlled 

Calculator (ASCC) / Harvard Mark I (1944)  

iajhxl%Sh wkql%ñl md,s; .Kl hka;%h (ASCC) $ 
ydj¾â ud¾la I (1944)  
 

 

 

 

 

 

 

 

 

 

Developed by Howard Aiken of Harvard 

University in collaboration with IBM, the ASCC 

was a large electromechanical computer 

capable of performing complex mathematical 

calculations without human assistance.  

IBM iuÕ iyfhda.fhka ydj¾â úYaj úoHd,fha 
fydj¾â whslka úiska ixj¾Okh lrk ,o ASCC 
hkq ñksia iydh fkdue;sj ixlS¾K .‚;uh 
.Kkh lsÍï isÿ l< yels úYd, úoHq;a hdka;%sl 
mß.Klhls' 
 

Later named Mark I, this computer used 

electromagnetic relays.  

miqj Mark I f,i kï lrk ,o fuu mß.Klh 
úoHq;a pqïNl ßf,a Ndú;d lf<ah' 
 

 

First Compiler (1944)  

m<uq iïmdolh (1944)  
Developed by Grace Hopper, this was the first 

software tool that translated high-level 

programming instructions into machine code. 

Hopper also coined the term "bug" for 

computer errors. 
f.%aia fydm¾ úiska ixj¾Okh lrk ,o fuh" by< 
uÜgfï l%uf,aLk Wmfoia hka;% fla;hg 
mßj¾;kh l< m<uq uDÿldx. fuj,u úh' 
mß.Kl fodaI i|yd fydm¾ "bug" hk fhÿu o 
ks¾udKh lf<ah' 
 

Stored-Program Architecture (1945) 
.nvd l<-jevigyka ixl,amh (1945) 
Introduced by John von Neumann, this concept 

allowed programs to be stored in a computer’s 

memory alongside data, forming the basis of 

modern computer design. 
fcdaka fjdka kshquka úiska y÷kajd fok ,o fuu 
ixl,amh" kùk mß.Kl ks¾udKfha moku 
idoñka" o;a; iuÕ mß.Klhl u;lfha 
jevigyka .nvd lsÍug bv ,nd ÿka w;r th 
kùk mß.Kl ks¾udKfha moku úh' 
 

The computers up to this are considered 

to belong to the zero th generation 
fï olajd mej;s mß.Kl ish,a, Y+kH jk 
mrïmrdjg whs;s hehs ie,fla 
They all were mechanical or electro 

mechanical after finding electricity. 
úÿ,sh fidhd .ekSfuka miq tAjd ish,a,u 
hdka;%sl fyda úoHq;a hdka;%sl úh' 
 

Some used steam power, gear wheels and 

electromagnetic relays. 
iuyr tAjd jdIam n,h" .sh¾ frdao iy úoHq;a 
pqïNl ßf,a Ndú;d l<y' 
 

This generation did not have electronics. 
fuu mrïmrdjg bf,lafg%dksl WmlrK 
fkd;snq‚' 

 

Herman Hollerith 

 

Howard Aiken 

Von Neumann 
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Vacuum Tubes 
ßla; k, 

These devices functioned as electronic switches 

and amplifiers, replacing mechanical relays and 

enabling faster computation. 
fuu Wmdx. bf,lafg%dksl iaúp iy weïma,s*h¾ 
f,i l%shd l< w;r" hdka;%sl ßf,a m%;sia:dmkh lr 
fõ.j;a .Kkh lsÍï il%Sh lf<ah' 
 
 

 

 

 

 

 

 

Vacuum tubes were first developed by John 

Ambrose Fleming in 1904 as the vacuum tube 

diode. 
1904 § fcdaka weïfn%daia *af,ñka úiska ßla; k, 
m%:u jrg ßla; k, vfhdavh f,i ixj¾Okh 
lrk ,§' 
 

Later, in 1906, Lee De Forest improved upon 

this by adding a third element (grid), creating 

the triode, which could amplify electrical 

signals. 
miqj" 1906 §" ,S ä f*driaÜ ;=kajk uQ,øjHhla 
^cd,hla& tl;= lsÍfuka fuh jeäÈhqKq l< w;r" 
úÿ,s ix{d úia;drKh l< yels triode tl 
ks¾udKh lf<ah' 
 

How Vacuum Tubes Work 
ßla; k, l%shd lrk wdldrh 
 
 
 
 
 
 
 
 
 
 
 
 
Cathode (heated filament) – emits electrons. 
lef;davh ^r;a jQ iQ;%sldj& - bf,lafg%dak 
úfudapkh lrhs 
 
Anode (Plate) – attracts electrons, allowing 

current to flow. 
wefkdavh ̂ ;yvqj& - bf,lafg%dak wdl¾IKh lrhs" 
Odrdj .,d hdug bv i,ihs' 
 

Grid – controls the flow of electrons, allowing 

amplification or switching. 
cd,lh - bf,lafg%dak m%jdyh md,kh lrhs" 
úia;drKh fyda yqjudre lsÍug bv i,ihs' 

 

The cathode is heated, releasing electrons into 

the vacuum. 
ßla;hg bf,lafg%dak uqod yßñka lef;davh r;a 
lrhs' 
The grid controls the electron flow; applying 

voltage to it determines whether electrons pass 

to the anode. 
cd,lh bf,lafg%dak m%jdyh md,kh lrhs¦ thg 
fjda,aàh;djh fh§fuka bf,lafg%dak wefkdavhg 
.uka lrkafkao hkak ;SrKh fõ' 

 
This switching mechanism allows vacuum tubes 

to perform binary operations (0s and 1s) in early 

computers. 
fuu udre lsÍfï hdka;%Kh uÕska ßla; k, j,g 
uq,a mß.Klj, oaúuh fufyhqï ^0 iy 1& isÿ 
lsÍug bv ie,iqfõh' 

 

Vacuum tubes generated excessive heat during 

operation, necessitating complex cooling 

systems to prevent overheating. 
ßla; k, l%shd;aul ùfï§ wêl ;dmhla ckkh 
l< w;r" wêl f,i Wkqiqï ùu je<elaùu i|yd 
ixlS¾K isis,k moaO;s wjYH úh' 
 

Their large size and high power consumption 

made early computers bulky and inefficient. 
tAjdfha úYd,;ajh iy by< n, mßfNdackh uq,a 
mß.Kl úYd, yd wld¾hlaIu njg m;a lf<ah' 
 

Frequent failures and the need for constant 

maintenance reduced their reliability, making 

them less practical for long-term use. 
ks;r ks;r ìo jeàï iy ksrka;r kv;a;= lsÍfï 
wjYH;djh tAjdfha úYajikSh;ajh wvq l< w;r" 
È.= ld,Sk Ndú;h i|yd jQ m%dfhda.s;djh wvq 
jQfhah' 
 

 

Lee De Forest 

 

John Fleming 
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Electronic era 
bf,lafg%dksl hq.h  
 

First Generation of Computers  

mß.Kl m<uq mrïmrdj (1940s–1956) 

First-generation computers (1940s–1956) used 

vacuum tubes for circuitry and magnetic drums 

for memory. 
m<uq mrïmrdfõ mß.Kl ^1940-1956& mßm: 
i|yd ßla; k, iy u;lh i|yd pqïnl fnr 
Ndú;d lf<ah' 
 

Key Characteristics 
m%Odk ,laIK 
Vacuum tubes, used in first-generation 

computers, were unreliable and prone to 

failure. 
m<uq mrïmrdfõ mß.Klj, Ndú;d lrk ßla; 
k, úYajdi l< fkdyels yd wid¾:l ùfï 
wjodkula ;snq‚ 
 

These computers were extremely large, often 

occupying entire rooms. 
fuu mß.Kl w;sYhska úYd, jQ w;r fndfyda úg 
uq¿ ldurhu w;am;a lr .;af;ah' 
 

They operated in the kilohertz (kHz) range, 

making them significantly faster than 

electromechanical devices. 

tAjd lsf,day¾Üia (kHz) mrdih ;=< l%shd;aul jQ 
w;r tAjd úoHq;a  hdka;%–sl Wmdx.j,g jvd ie,lsh 
hq;= f,i fõ.j;a úh' 
 

They consumed high amounts of energy and 

generated excessive heat. 
tAjd wêl Yla;shla mßfNdackh l< w;r wêl 
;dmhla ckkh l<y' 
 

Programming was done in machine language 

(binary). 
l%uf,alk hka;% NdIdfjka ^oaúuh& fla;kh isÿ 
lrk ,È' 
  

Input and output relied on punch cards and 

paper tape for data entry and storage. 
wdodk iy m%;sodk o;a; we;=<;a lsÍu iy .nvd 
lsÍu i|yd isÿre iys; ldâm;a iy lvodis fÜma 
u; r|d mej;=ks' 
 

Programming capabilities were limited to 

machine language, making software 

development slow. 
l%uf,aLk yelshdjka hka;% NdIdjg iSud jQ w;r" 
uDÿldx. ixj¾Okh ukao.dó úh' 
 

Operational costs were high due to expensive 

components. 
ñ, wêl ixrpl fya;=fjka fufyhqï msßjeh 
by< úh' 
 

ENIAC (1946) 

Electronic Numerical Integrator and 

Computer 

 

 

 

 

 

 

 

 

 

 

Developed by John Presper Eckert & John 

Mauchly. 

John Presper Eckert iy John Mauchly úiska 
ixj¾Okh lrk ,§' 
 
Contained 17,468 vacuum tubes, weighed 30 

tons, and consumed 150 kW of power. 
ßla; k, 17"468 la wvx.= jQ w;r nr fgdka 30 la 
jQ w;r lsf,dafjdÜ 150 l n,hla mßfNdackh 
lf<ah' 
 
Processing speed of 5,000 additions per 

second. 

;;amrhg tl;= lsÍï 5,000 l ieliqï fõ.hla 
;snq‚' 
 
Used for ballistic trajectory calculations, 

weather prediction, cryptography, and atomic 

energy research. 
ne,siaála .uka m:h .Kkh lsÍï" ld,.=K 
wkdjelsh" .=ma; fla;kh iy mrudKql n,Yla;s 
m¾fhaIK i|yd Ndú;d fõ' 
 

This was the first general purpose electronic 

digital computer. 
fuh m%:u fmdÿ ld¾h bf,lafg%dksl wxls; 
mß.Klh úh' 
 

Used decimal number system. 
oYuh ixLHd moaO;sh Ndú;d lr we;' 

J. Presper Eckert William Mauchly 
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EDSAC (1947) 

Electronic Delay Storage Automatic 

Calculator 

 

 

 

 

 

 

 

 

 

 

Built by Maurice Wilkes at the University of 

Cambridge. 

flaïì%Ê úYaj úoHd,fha Maurice Wilkes úiska 
ks¾udKh lrk ,§' 
 
First practical stored-program computer. 
m<uq m%dfhda.sl .nvd l< jevigyka iys; 
mß.Klh úh' 
 
Used mercury delay lines for memory and 

executed 650 instructions per second. 
u;lh i|yd riÈh m%udo fraLd Ndú;d l< w;r 
;;amrhg Wmfoia 650 la l%shd;aul lf<ah' 
 
Contained 3000 vacuum tubes, occupied a 

room about 5 m × 4 m, and consumed 11–12 

kW of power. 

ßla; k, 3000 la wvx.= jQ w;r óg¾ 5 x óg¾ 4 
l muK ldurhl bv m%udKhla .;a w;r 
lsf,dafjdÜ 11–12 l n,hla mßfNdackh lf<ah' 
 
Used in scientific research, including biology, 

physics, and numerical analysis. 
Ôj úoHdj" fN!;sl úoHdj iy ixLHd;aul 
úYaf,aIKh we;=¿ úoHd;aul m¾fhaIKj, Ndú;d 
fõ' 
 

 

EDVAC (1948) 

Electronic Discrete Variable Automatic 

Computer 

 

 

 

 

 

 

 

 

 

Designed with input from John von Neumann, 

John Presper Eckert & John Mauchly. 

John von Neumann, John Presper Eckert iy 
John Mauchly  f.a wdodkh iuÕ ks¾udKh lrk 
,§' 
 
Introduced the stored-program concept, 

allowing instructions to be stored in memory. 
Wmfoia u;lfha .nvd lsÍug bv i,ik .nvd 
l<-l%uf,aL ixl,amh y÷kajd fok ,§' 
 
Used binary processing instead of decimal, 

increasing efficiency and reliability. 
ld¾hlaIu;dj iy úYajikSh;ajh jeä lrñka 
oYu fjkqjg oaúuh ieliqï Ndú;d lrk ,§' 
 
Influenced modern computer architecture. 
kQ;k mß.Kl ks¾udKfha Wkak;shg fya;= úh 
 

Contained 5,937 vacuum tubes, weighed 7.85 

tons, and consumed 56 kW of power. 

ßla; k, 5,937 la wvx.= jQ w;r nr fgdka 7.85  
la jQ w;r lsf,dafjdÜ 56 l n,hla mßfNdackh 
lf<ah' 
 
Processing speed of 1,160 additions per 

second. 

;;amrhg tl;= lsÍï 1,160 l ieliqï fõ.hla 
;snq‚' 
 
Used in military ballistics calculations, weather 

prediction, scientific computing, research. 
hqOuh m%lafIamK .Kkh lsÍï" ld,.=K wkdjels 
m<lsÍï" úoHd;aul mß.Kkh iy m¾fhaIK 
lghq;= i|yd Ndú;d lrk ,§' 
 

13
ictfromabc.com



 

 

UNIVAC I (1951) 

Universal Automatic Calculator 

 

 

 

 

 

 

 

 

 

 

 
 

Designed by Eckert–Mauchly Computer 

Corporation, first commercially produced 

computer. 

Eckert–Mauchly Computer Corporation úiska 
ks¾udKh lrk ,o" jd‚cuh jYfhka ksIamdokh 
lrk ,o m<uq mß.Klh úh' 
 
Contained 5,000 vacuum tubes, processing 

1,000 calculations per second. 
;;amrhlg .Kkh lsÍï 1"000 la ilik ßla;l 
k, 5"000 la wvx.= úh' 
 
Used for U.S. Census, payroll, and business 

applications. 
tlai;a ckmo ix.Kkh" jegqma f,aLkh iy 
jHdmdßl fhÿï i|yd Ndú;d úh' 
 
Accurately predicted the 1952 U.S. presidential 

election. 
1952 tlai;a ckmo ckdêm;sjrKh ksjerÈj 
mqfrdal:kh lrk ,§' 
 

IBM 701 (1952) 

IBM’s first mass-produced electronic computer. 

IBM ys m<uq uyd mßudKfhka ksmojk ,o 
bf,lafg%dksl mß.Klh hs' 
 
Processing speed of 16,000 instructions per 

second. 
;;amrhlg Wmfoia 16"000 l ieliqï fõ.hla 
mej;=‚' 
 
IBM 704 (1954) 

First mass-produced computer with floating-

point arithmetic, improving scientific and 

engineering computations. 
úoHd;aul yd bxðfkare .Kkh lsÍï jeäÈhqKq 
lrk" bmsf,k ,laIH wxl .‚;h iys; uyd 
mßudKfhka ksmojk ,o m<uq mß.Klh úh' 
 

Used 4,000 vacuum tubes and could process 

12,000 instructions per second. 
ßla;l k, 4"000la Ndú;d l< w;r ;;amrhlg 
Wmfoia 12"000la ielish yels úh' 
 
Introduced FORTRAN, the first widely used 

high-level programming language. 
nyq,j Ndú;d jk m<uq by< uÜgfï l%uf,aLk 
NdIdj jk FORTRAN y÷kajd fok ,§' 
 

Enhanced input/output with magnetic tape 

storage, improving data handling. 
pqïnl má .nvd lsÍu iuÕ jeäÈhqKq l< 
wdodk$m%;sodkh" o;a; yeisrùu jeäÈhqKq lsÍu' 
 
 
 
 

 
 

Transister 
g%dkaisiagrh 
 
William Shockley, John Bardeen, Walter 

Brattain (1947)  
ú,shï fIdla,s" fcdaka nd¾ãka" fjda,ag¾ n%efÜka   
Invented the transistor at Bell Labs, replacing 

bulky and unreliable vacuum tubes, enabling 

the development of second-generation 

computers. 
fn,a ,eíia ys § g%dkaisiagrh fidhd .;a w;r" th 
úYd, ßla; k, m%;sia:dmkh lrñka fojk 
mrïmrdfõ mß.Kl ixj¾Okhg bv ie,iSh' 
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Second Generation of Computers 

fojk mrïmrdfõ mß.Kl (1956–1963) 

Second-generation computers emerged 

between 1956 and 1963 
1956 iy 1963 w;r ld,fha fojk mrïmrdfõ 
mß.Kl ìys jQ jQfhah' 
 

Key Characteristics 
m%Odk ,laIK 
Transistors replaced vacuum tubes, making 

computers smaller, faster, more reliable, and 

energy-efficient. 
g%dkaisiagr u.ska ßla;l k, m%;sia:dmkh lr" 
mß.Kl l=vd" fõ.j;a" jvd;a úYajdiodhl iy 
n,Yla;s ld¾hlaIu lf<ah' 
 

Magnetic core memory became the standard 

for faster and more stable data storage. 
pqïnl yr u;lh fõ.j;a yd jvd ia:djr o;a; 
.nvd lsÍu i|yd m%ñ;sh njg m;a úh' 
 

High-level languages like FORTRAN, COBOL, 

and ALGOL simplified programming beyond 

machine and assembly languages. 

FORTRAN, COBOL iy ALGOL jeks by< uÜgfï 
NdId hka;% iy assembly NdIdj,ska Tíng 
jevigykalrKh ir, lf<ah' 
 

Punched cards, printers, and magnetic tape 

storage were used for data input, processing, 

and retrieval. 
o;a; wdodkh" ieliSu iy ,nd .ekSu i|yd isÿre 
lrk ,o ldâm;a" uqøK hka;% iy pqïnl má 
.nvd lsÍu Ndú;d lrk ,§' 
 

10x faster than first-generation computers. 
m<uq mrïmrdfõ mß.Klj,g jvd 10 .=Khla 
fõ.j;a' 
 

Still large and expensive for widespread 

personal use.  
mq¿,a mqoa.,sl Ndú;h i|yd ;ju;a úYd, iy ñ, 
wêlh' 
 
Required cooling systems due to transistor heat 

generation. 
g%dkaisiagr ;dm W;amdokh fya;=fjka wjYH 
isis,k moaO;s' 
 
Limited software availability and early-stage 

operating systems. 
iSñ; uDÿldx. ,nd .ekSfï yelshdj iy uq,a 
wjêfha fufyhqï moaO;s' 
 

 

 

IBM & Sperry Rand  

Pioneered the transition to transistor-based 

commercial computing, with IBM introducing 

successful systems like the IBM 1401 and IBM 

7090, while Sperry Rand developed the UNIVAC 

1107, advancing business and scientific 

computing. 

IBM iy iafmß /kaâ g%dkaisiagr mdol jd‚c 
mß.KllrKhg udreùfï mqfrda.dó fjñka IBM 
1401 iy IBM 7090 jeks id¾:l moaO;s y÷kajd 
ÿka w;r" iafmß /kaâ jHdmdr iy úoHd;aul 
mß.KllrKh ÈhqKq lrñka UNIVAC 1107 
ixj¾Okh lf<ah' 
 

John Backus (1957)  

Led the development of FORTRAN (Formula 

Translation) at IBM, the first widely used high-

level programming language, which 

revolutionized scientific and engineering 

computing by simplifying complex 

mathematical computations. 
ixlS¾K .‚;uh .Kkh lsÍï ir, lsÍu u.ska 
úoHd;aul yd bxðfkare mß.KllrKfha úma,ùh 
fjkila we;s l< m<uq mq¿,a f,i Ndú;d jk by< 
uÜgfï l%uf,aLk NdIdj jk IBM ys FORTRAN 
ixj¾Okhg kdhl;ajh ÿkafkah' 
 

Fortran is still in use today, although its 

popularity has decreased compared to more 

modern programming languages.  

Fortran wog;a Ndú;fha mj;S" kuq;a tys 
ckm%sh;djh jvd;a kùk l%uf,aLk NdId yd 
ii|k úg wvq ù we;' 
 

Grace Hopper (1959)  

Developed COBOL (Common Business-

Oriented Language) to standardize business 

data processing, making programming more 

accessible for companies and governments, 

ultimately shaping modern enterprise 

computing. 
f.%aia fydm¾ jHdmdr o;a; ieliSu m%ñ;s.; lsÍu 
i|yd COBOL ^fmdÿ jHdmdr-keUqre NdIdj& 
ixj¾Okh lrk ,§" tu.ska iud.ï iy rchka 
i|yd l%uf,aLkh jvd;a m%fõY úh yels lrñka 
wjidkfha kùk jHjidh mß.KllrKh 
yev.eiaùh' 
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IBM 1401 (1959)  

 

 

 

 

 

 

 

 

 

 

First mass-produced business computer, widely 

used for data processing and payroll 

management. 
o;a; ieliSu iy jegqma l<ukdlrKh i|yd 
nyq,j Ndú;d jk m<uq uyd mßudKfhka ksmojk 
,o jHdmdßl mß.Klh' 
 

IBM 1620 (1959)  

 

 

 

 

 

 

 

 

 

Scientific computing system, nicknamed 

"CADET", used in universities and research labs. 

"CADET" hk wkaj¾: kdufhka y÷kajk 
úoHd;aul mß.Kl moaO;sh" úYaj úoHd, iy 
m¾fhaIKd.drj, Ndú;d fõ' 
 

“CADET” stands for Can’t Add Doesn’t Even Try. 

“CADET” hkq Can’t Add Doesn’t Even Try hkakhs' 
 

IBM 7090 (1959)  

 

 

 

 

 

 

 

 

 

High-performance transistorized mainframe, 

used in military defense systems and NASA 

space missions. 

yuqod wdrlaIl moaO;s iy NASA wNHjldY 
fufyhqï i|yd Ndú;d lrk by< ld¾hidOkhla 
iys; g%dkaisiagÍlrKh lrk ,o mß>Klhls' 

UNIVAC 1108 (1965) 

 

 

 

 

 

 

 

 

 

 

Part of the UNIVAC (Universal Automatic 

Computer) 1100 series, used in military, 

government, and research sectors. 

UNIVAC 1100 fY%a‚fha fldgila" yuqod" rcfha 
iy m¾fhaIK wxYj, Ndú; úh' 
 

This was the successor of 1107 series. 

fuh 1107 ud,dfõ B<Õ ixialrKh úh' 
 

CDC 1604 (1958) 

 

 

 

 

 

 

 

Developed by Seymour Cray, one of the first 

commercial fully transistorized computers, 

known for high-speed scientific calculations. 
wêfõ.S úoHd;aul .Kkh lsÍï i|yd m%isoaO 
m<uq jd‚c mQ¾K g%dkaisiagÍlrKh lrk ,o 
mß.Klj,ska tlla jk w;r Seymour Cray úiska 
ixj¾Okh lrk ,§' 
 

TX-0 (1956)  

 

 

 

 

 

 

 

 

 

 

One of the earliest fully transistorized 

experimental computers, laying the foundation 

for modern computing research. 
kùk mß.Kl m¾fhaIK i|yd wä;d,u oeuQ 
uq,au mQ¾K g%dkaisiagÍlrKh lrk ,o 
m¾fhaIKd;aul mß.Klj,ska tlls' 
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Integrated Circuits (ICs) 
ix.Dys; mßm: (ICs) 

Integrated Circuits (ICs) are miniaturized 

electronic circuits fabricated on a 

semiconductor material (typically silicon), 

integrating multiple components like 

transistors, resistors, capacitors, and diodes on 

a single chip. 

ix.Dys; mßm: (ICs) hkq w¾O ikakdhl øjHla 
^idudkHfhka is,slka& u; ks¾udKh lrk ,o l=vd 
bf,lafg%dksl mßm: jk w;r" ;ks Ñmhla u; 
g%dkaisiagr" m%;sfrdaOl" Odß;%l iy vfhdav jeks 
nyq ixrpl tAldnoaO lr we;' 
 
They process data, amplify signals, store 

memory, and perform logic operations in 

various electronic systems. 
tAjd o;a; ilihs" ix{d úia;drKh lrhs" u;lh 
.nvd lrhs" iy úúO bf,lafg%dksl moaO;sj, 
;d¾lsl fufyhqï isÿ lrhs' 
 

Jack Kilby & Robert Noyce Independently 

invented the integrated circuit (IC), enabling the 

development of third-generation computers. 

Jack Kilby & Robert Noyce f;jk mrïmrdfõ 
mß.Kl ixj¾Okh lsÍug yels jk mßÈ 
ix.Dys; mßm:h (IC) iajdëkj fidhd .kakd ,§' 
 
 

 

 

 

 

 

 

ICs revolutionized electronics by replacing 

bulky discrete components, enabling 

miniaturization, higher performance, and lower 

power consumption. 

ICs úYd, úúla; ixrpl m%;sia:dmkh lsÍu" 
l=vdlrKh" by< l%shdldß;ajh iy wvq n,Yla;s 
mßfNdackh il%Sh lsÍu u.ska bf,lafg%dksl 
úoHdfõ úma,ùh fjkila we;s lf<ah' 
 
Types of Integrated Circuits 
tAldnoaO mßm: j¾.   
 

Analog ICs  

Process continuous signals (e.g., amplifiers, 

oscillators, voltage regulators). 
ika;;sl ix{d ieliSu isÿ lrhs ^Wod( ix{d 
j¾Ol" foda,l" fjda,aàh;d kshdul&'  
 

Digital ICs 

Process binary data (0s and 1s) (e.g., logic gates, 

microprocessors, memory chips). 
oaúuh o;a; ieliSu isÿ lrhs ^0 iy 1& ^Wod( 
;d¾lsl oajdr" laIqø ilik" u;l Ñm&' 
 

Mixed-Signal ICs 

Combine analog and digital functions (e.g., 

ADC/DAC converters used in audio and 

communication systems). 
m%;siu iy äðg,a Y%s; tAldnoaOj ilihs' ^Wod( 
Y%jH iy ikaksfõok moaO;sj, Ndú;d jk 
ADC/DAC  mßj¾;l&

Integrated Circuits (ICs) can be classified according to the number of transistors (or logic gates) 

integrated on a single chip 
wkql,s; mßm:" ;ks Ñmhla  u; wka;¾.; lr we;s g%dkaisiagr ^fyda ;¾l oajdr& ixLHdj wkqj j¾.SlrKh 
l< yelsh' 
 

Classification 
j¾.SlrKh 

Approximate Number of Transistors per IC 

IC& tlla ;=< wvx.= jk wdikak g%dkaisiagr ixLHdj 

Small-Scale Integration (SSI) 
l=vd mßudK wkql,kh 

Up to 100 transistors (about 1–10 logic gates) 

100 olajd ^;¾l oajdr 1-10 la muK& 

Medium-Scale Integration (MSI) 
uOHu mßudK wkql,kh 

100 – 3,000 transistors (about 10–100 logic gates) 

g%dkaisiagr 100 – 3,000 ;¾l oajdr (10–100 la muK& 

Large-Scale Integration (LSI) 
uyd mßudK wkql,kh 

3,000 – 100,000 transistors (about 100–10,000 logic gates) 

g%dkaisiagr 3,000 – 100,000 ^;¾l oajdr 100–10,000 la muK& 

Very Large-Scale Integration (VLSI) 
b;d uyd mßudK wkql,kh 

100,000 – 10 million transistors 

g%dkaisiagr 100,000 ñ,shk 10 olajd 

Ultra Large-Scale Integration (ULSI) 
w;s uyd mßudK wkql,kh 

More than 10 million transistors 

ñ,shk 10 lg jvd jeä g%dkaisiagr ixLHdjla 
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So, microprocessors are complex integrated 

circuits (ICs) that contain millions or even 

billions of transistors integrated onto a single 

chip to perform processing and control 

functions. 
tneúka" laIqø ilik hkq ieliqï iy md,k 
ld¾hhka isÿ lsÍu i|yd ;ks Ñmhla u; ñ,shk 
.Kkla fyda ì,shk .Kkla jQ g%dkaisiagr 
wka;¾.; lr we;s ixlS¾K wkql,s; mßm: fõ' 
 

Key Applications of ICs 
ix.Dys; mßm: j, m%Odk fhÿï 
Computing & Microprocessors – CPUs, GPUs, 

RAM, ROM, and logic chips. 
 
Consumer Electronics – Used in smartphones, 

TVs, gaming consoles, cameras. 
mdßfNda.sl bf,lafg%dksl WmlrK - iaud¾Üf*daka" 
rEmjdyskS" l%Svd fldkafida," leurd j, Ndú;d fõ' 
 
Automotive Industry – Found in engine control 

units (ECUs), airbag sensors, ABS systems. 

fudag¾ r: l¾udka;h - tkaðka md,k tAll ̂ ECU&" 
jdhq nE.a ixfõol" ABS moaO;s j, olakg ,efí' 

 
Communication Systems – Used in mobile 

networks, Wi-Fi routers, satellite systems. 

ikaksfõok moaO;s - cx.u cd," Wi-Fi rjqgr" 
pkaøsld moaO;s j, Ndú;d fõ' 
 

Medical Devices – Found in pacemakers, MRI 

scanners, glucose monitors. 

ffjoH Wmdx. - pacemakers" MRI ialEk¾" 
.aÆfldaia fudksgr j, olakg ,efí' 

 

Advantages & Limitations of ICs 
ix.Dys; mßm: j, jdis iy iSudjka 
 

Advantages:  
jdis( 
Reduces device size, weight, and complexity. 
Wmdx. j, úYd,;ajh" nr iy ixlS¾K;ajh wvq 
lrhs' 

 
Faster processing speeds and greater 

efficiency. 
fõ.j;a ieliqï fõ.h iy jeä ld¾hlaIu;dj' 

 
Uses less energy than discrete components. 
úúla; ixrpl j,g jvd wvq Yla;shla Ndú;d 
lrhs' 
 
Cost-effective due to large-scale 

manufacturing. 
uyd mßudK ksIamdokh fya;=fjka msßjeh-M,odhS 
fõ' 
 

Limitations:  
iSudjka( 
ICs cannot be changed after fabrication. 
ksIamdokfhka miq ix.Dys; mßm: fjkia l< 
fkdyel' 
 
High-density chips generate excess heat, 

requiring cooling systems. 
by< >k;aj Ñma w;sßla; ;dmh ckkh lrhs" 
isis,k moaO;s wjYH fõ' 
 
Requires advanced materials, equipment, and 

precision manufacturing. 
ÈhqKq uQ,ø%jH" WmlrK iy ksrjoH ksIamdok 
wjYH fõ' 

 
  

Jack Kilby  Robert Noyce 
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Third Generation of Computers  

f;jk mrïmrdfõ mß.Kl (1964–1971) 

Third-generation computers replaced transistors 

with integrated circuits (ICs), making computers 

smaller, faster, cheaper, and more efficient. 

f;jk mrïmrdfõ mß.Kl ix.Dys; mßm: (ICs) 
u.ska g%dkaisiagr m%;sia:dmkh l< w;r tuÕska 
mß.Kl l=vd" fõ.j;a" ,dNodhS iy jvd;a 
ld¾hlaIu úh' 
 

High-level languages like FORTRAN, COBOL, 

BASIC, and Pascal became widely used, making 

programming more accessible. 

FORTRAN, COBOL, BASIC, iy Pascal jeks by< 
uÜgfï NdId nyq,j Ndú;d jQ w;r" tu.ska 
l%uf,aLkh jvd;a m%fõY úh yels úh' 
 
Keyboards, monitors, and magnetic disk storage 

replaced punch cards, improving user interaction. 
h;=remqjre" fudksgr iy pqïnl ;eá wdphkh 
tf;la Ndú; l< isÿre lrk ,o ldâm;a 
m%;sia:dmkh lr" mßYS,l wka;¾l%shd jeä ÈhqKq 
lf<ah' 
 

Faster, smaller, more reliable, and cost-effective 

compared to second-generation computers. 
fojk mrïmrdfõ mß.Kl yd ii|k úg fõ.j;a" 
l=vd" jvd úYajdiodhl iy ,dNodhS úh' 
 
Reduced power consumption due to integrated 

circuits. 
ix.Dys; mßm: fya;=fjka n, mßfNdackh wvq úh' 
 
Improved user interaction with keyboards, 

monitors, and better operating systems. 
h;=remqjre" fudksgr iy jvd fyd| fufyhqï moaO;s 
iuÕ mßYS,l wka;¾l%shd jeäÈhqKq úh' 
 

Still expensive, limiting widespread use outside 

large institutions. 
;ju;a ñ, wêl úh" úYd, wdh;kj,ska msg; mq¿,a 
Ndú;h iSudjq‚' 
 
Required cooling systems to prevent overheating. 
wêl Wkqiqï ùu je<elaùu i|yd isis,k moaO;s 
w;HjYH úh' 
 
Software development was still in its early stages, 

limiting advanced applications. 
Wiia fhÿï iSud lrñka uDÿldx. ixj¾Okh ;ju;a 
tys uq,a wjêfha mej;=ks' 

IBM family 
 

IBM System/360 (1964)   

 

 

 

 

 

 

 

 

First family of IBM (International Business 

Machines) compatible computers (computers that 

can run the same software across various models), 

allowing businesses to upgrade easily with a range 

of models. 

IBM wkql+, mß.Klj, m<uq mjq, ^úúO udÈ,s 
yryd tlu uDÿldx. Odjkh l< yels mß.Kl&" 
jHdmdrj,g wdlD;s mrdihla iuÕ myiqfjka 
jeäÈhqKq lsÍug bv i,ik ,È' 
 
IBM System/370 (1970) 

 

 

 

 

 

 

 

 

Improved upon System/360, introducing virtual 

memory, better performance, and scalability. 

System/360 u; jeäÈhqKq lrk ,o w;r" w;:H 
u;lh" jvd fyd| l%shdldß;ajhla iy mßudKh 
lsÍfï yelshdj y÷kajd fok ,§' 
 
PDP family 
 

PDP-8 (1965) 

 

 

 

 

 

 

 

 

 

 

 

One of the first PDP (Programmed Data Processor) 

minicomputers (small, low-cost computers used in 

small businesses and research), affordable and 

widely used in research and education. 

m<uq PDP l=vd mß.Kl j,ska tlls' ^l=vd jHdmdr 
iy m¾fhaIK i|yd Ndú;d lrk l=vd" wvq úhoï 
mß.Kl&" oeßh yels ñ,lg iy m¾fhaIK iy 
wOHdmkh i|yd nyq,j Ndú; úh' 
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PDP-11 (1970) 

 

 

 

 

 

 

 

 

 

 
 

Another influential PDP (Programmed Data 

Processor) minicomputer, widely used in industrial 

applications and driving innovations in 

microcomputing. 

;j;a n,.;= PDP l=vd mß.Klh ls" ld¾ñl 
fhÿïj, nyq,j Ndú; jQ w;r laIqø 
mß.KllrKfha kfjda;amdokhka f.k hhs' 
 
CDC 6600 (1964) 

 

 

 

 

 

 

 

 

 

 

The CDC (Control Data Corporation) 6600, the 

fastest computer of its time, designed by Seymour 

Cray for high-performance computing, used in 

scientific and military applications. 
úoHd;aul iy yuqod fhÿïj, Ndú;d jk by< 
ld¾hidOkhla iys; mß.KllrKh i|yd 
Seymour Cray úiska ks¾udKh lrk ,o CDC 6600 
fhdod .kakd ,È" th tu ld,fha fõ.j;au 
mß.Klh úh' 
 
This was the world’s first super computer. 
fuh f,dj m%:u iqmsß mß.Klh fõ' 
 

Fourth Generation of Computers 
mß.Klj, isõjk mrïmrdj  (1971–1999) 

Transitioned from integrated circuits (ICs) to 

microprocessors. 

ix.Dys; mßm: (ICs)  isg laIqø ilik ^;ks-Ñm 
ilik& olajd ixl%uKh úh' 
 

A microprocessor is a compact, integrated circuit 

(IC) that functions as the central processing unit 

(CPU) of a computer. 
laIqø ilikhla hkq mß.Klhl uOH ieliqï 
tAllh (CPU) f,i l%shd lrk ixhqla;" ix.Dys; 
mßm:hls (IC)' 
 

It executes instructions to perform arithmetic, 

logic, control, and input/output (I/O) operations. 
tu.ska wxl .‚;uh" ;d¾lsl" md,k iy 
wdodk$m%;sodk (I/O) fufyhqï isÿ lsÍu i|yd 
Wmfoia l%shd;aul lrkq ,nhs' 
 

Key Characteristics 
m%Odk ,laIK 
Significant reduction in size, cost, and power 

consumption. 
m%udKh" msßjeh iy n, mßfNdackh ie,lsh hq;= 
f,i wvq úh' 
 

Widespread use of RAM, ROM, and flash memory. 

RAM, ROM iy *a,EIa u;lh mq¿,a f,i Ndú;d úh' 
 

Development of advanced multi-user systems, 

GUIs (Graphical User Interfaces), and more robust 

operating systems. 

ÈhqKq nyq-mßYS,l moaO;s" GUI ^Ñ;%l mßYS,l 
w;=reuqyqK;a& iy jvd;a Yla;su;a fufyhqï moaO;s 
ixj¾Okh úh' 
 

Use of high-level languages like C, C++, Java, and 

Python. 

C, C++, Java iy Python jeks by< uÜgfï NdId 
Ndú; ùu' 
 

Intel 4004 (1971)  

 

 

 

 

 

 
 

First microprocessor, marking the start of the 

personal computer revolution. 
mqoa.,sl mß.Kl úma,jfha wdrïNh iksgqyka lrk 
m<uq laIqø ilikhhs' 
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Xerox Alto (1973) 

 

 

 

 

 

 

 

 

 

 

 

A pioneer in the development of graphical user 

interfaces (GUIs), influencing the design of 

personal computers. 
mqoa.,sl mß.Kl ks¾udKhg n,mEï l, Ñ;%l 
mßYS,l w;=reuqyqK;a (GUIs) ixj¾Okfha 
mqfrda.dñfhls' 
 

ALTAIR 8800  (1974)  

 
 
 
 
 
 
 
\ 
 
This widely regarded as the first successful 

personal computer. Based on the Intel 8080 

microprocessor. Its popularity inspired the 

creation of software for microcomputers, 

including Microsoft's first product, a BASIC 

interpreter.  
fuh m%:u id¾:l mqoa.,sl mß.Klhf,i nyq,j 
ms<s.efka' Intel 8080 laIqø ilikh mdol lrf.k 
we;' uhsfl%dfid*aÜ iud.fï m%:u ksIamdokh jQ 
BASIC mßj¾;lh we;=¿j" laIqø mß.Kl i|yd 
uDÿldx. ks¾udKh lsÍug th uÕ mEÿfõh' 
 

This is considered as the first personal 

computer and it was developed by MITS. 
fuh m%:u mqoa., mß.Klh f,i ie,fla 
 

DEC family 
 

DEC PDP-10 (1966) 

 

 

 

 

 

 

 

This was a powerful mainframe computer 

widely used in universities and research centers. 

It supported multiple users through time-

sharing and played an important role in the 

development of early computer systems. 
fuh úYajúoHd, iy m¾fhaIK uOHia:dk ;=< 
nyq,j Ndú;d jQ m%n, m%Odk rduqfõ mß.Klhla 
úh' time-sharing uÕska tljr mßYS,lhka 
lsysmfofkl=g iyh oelajQ fuh" uq,a ld,Sk 
mß.Kl moaO;s flfrys oeä n,mEula we;s 
lf<ah' 
 

DEC VAX (1977) 

 

 

 

 

 

 

 

 

 
 

While slightly outside the generation, the DEC 

(Digital Equipment Corporation) VAX (Virtual 

Address eXtension) series of minicomputers 

was critical in the evolution of minicomputers 

and influenced future computing architectures. 

mrïmrdfjka ;rula msg; jqjo DEC VAX l=vd 
mß.Kl ud,dj l=vd mß.Klj, mßKduhg 
;SrKd;aul jQ w;r wkd.; mß.Kl wdlD;s 
ks¾udK Ys,amhg n,mEï lf<ah' 
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Apple I (1976)  

 

 

 

 

 

 

 

 

 

Apple introduced their microcomputer known as 

apple computer 
wem,a iud.u úiska kñka ish m%:u laY=ø mß.Klh 
ksmojk ,§ 
 
Apple II (1977)  

 

 

 

 

 

 

 

 

One of the first widely available personal 

computers for consumers. 
mdßfNda.slhska i|yd mq¿,a f,i ,nd .; yels 
m<uq mqoa.,sl mß.Kl j,ska tlls' 
 
IBM PC (1981) 

 

 

 

 

 

 

 

 

 

Standardized the personal computer industry 

and became the foundation for modern 

computing. 
mqoa.,sl mß.Kl l¾udka;h m%ñ;s.; lr kùk 
mß.KllrKh i|yd wä;d,u oeóh' 

Macintosh (1984) 

 

 

 

 

 

 

 

 

 
 

This was one of the first successful personal 

computers to popularize the graphical user 

interface (GUI) and the computer mouse. 

fuh Ñ;%l mßYS,l w;=reuqyqK; (GUI) iy 
mß.Kl uQislh ckm%sh lrùfuys,d iu;a jQ uq,au 
id¾:l mqoa.,sl mß.Klj,ska tlls' 
 

Its user-friendly design made computers more 

accessible to the general public and influenced 

the development of modern operating systems 

and personal computers. 
fuys we;s mßYS,l-ys;ldó ie,iqu ksid idudkH 
ck;djg mß.Kl Ndú;h jvd;a myiq jQ w;r" 
th kùk fufyhqï moaO;s iy mqoa.,sl 
mß.Klj, ixj¾Okh flfryso úYd, n,mEula 
we;s lf<ah' 
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Summary  

 

Topic 
ud;Dldj 
 

1st Generation 

1 jk mrïmrdj 

(1940s–1956) 

2nd Generation  

2 jk mrïmrdj 

(1956–1963) 

3rd Generation 

3 jk mrïmrdj 

(1964–1971) 

4th Generation 

4 jk mrïmrdj 

(1971–1999) 

Processing 

Architecture 
ieliqï wdlD;sh 

Vacuum Tubes 
ßla;l k, 

Transistors 
g%dkaisiagr 

Integrated 

Circuits (ICs) 
wkql,s; mßm: 

Microprocessors 

(LSI/VLSI) 
laIqø ilik 

Input Devices 
wdodk Wmdx.  

Switches, 

Plugboards 

(Wires), Punched 

Cards, Paper Tape 
iaúp" mßm: mqjre 
^jh¾&" isÿrem;a" 
lvodis má  

Punched Cards, 

Paper Tape 
isÿrem;a" lvodis 
má  

Keyboards, 

Punched Cards 
h;=remqjre" 
isÿrem;a  

Keyboard, Mouse, 

Scanner, 

Touchscreen 
h;=remqjrej" 
uQislh" ialEkrh" 
iam¾Y ;sr 

Output Devices 
m%;sodk Wmdx. 

Indicator Lights, 

Printed Paper 

Output, Punched 

Cards 
o¾Yl ,dïmq" uqøs; 
lvodis m%;sodk" 
isÿrem;a  

Printers, Early 

Monitors 
uqøK hka;%" 
uq,ald,Sk fudksgr  

Monitors, Printers 
fudksgr" uqøK 
hka;% 

Monitors, 

Printers, Speakers 
fudksgr" uqøK 
hka;%" Yío 
úldYk 

Storage Devices 
.nvd Wmdx. 

Magnetic Drums, 

Punched Cards 
pqïnl fnr" 
isÿrem;a  

Magnetic Tapes, 

Magnetic Disks 
pqïnl má" pqïnl 
;eá  

Magnetic Disks, 

Magnetic Tapes 
pqïnl ;eá" 
pqïnl má  

Hard Disks, SSDs, 

Optical Disks, 

USB Drives 

oDv ;eá" SSD 
;eá" m%ldY ;eá" 
USB Odjl 

Memory 
u;lh 

Magnetic Drum 

Memory 
pqïnl fnr 
u;lh 

Magnetic Core 

Memory 
pqïnl yr u;lh 

Magnetic Core 

Memory, 

Semiconductor 

Memory 
pqïnl yr u;lh" 
w¾O ikakdhl 
u;lh  

Semiconductor 

RAM and ROM 
w¾O ikakdhl 

RAM iy ROM 

Programming 

Method 
l%uf,aLk l%uh 

Machine 

Language (Binary) 
hka;% NdIdj 
^oaùuh& 

Assembly 

Language, 

FORTRAN, 

COBOL 

wefiïí,s NdIdj,  

FORTRAN, 

COBOL 

High-Level 

Languages 
Wiia uÜgfï NdId 
(FORTRAN, 

COBOL, BASIC, 

Pascal) 

Modern High-

Level Languages 
kùk Wiia 
uÜgfï NdId (C, 

C++, Java, 

Python, …) 

Main Users 
m%Odk mßYS,lhka  

Governments and 

Military 

Organizations 
rdcH iy hqo 
ixúOdk  

Large Business 

Organizations 
uyd mßudK 
jHdmdßl ixúOdk  

Universities and 

Schools 
úYajúoHd, iy 
mdi,a  

Public Use 
fmdÿ Ndú;h  
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Fifth Generation of Computers 

mß.Klj, miajk mrïmrdj (2000s–Present) 

 

Parallel Processing 
iudka;r ieliqï 
Multiple processors work together, improving 

computational efficiency. 
nyq ilikhka tlg l%shd lrhs" mß.Kl 
ld¾hlaIu;dj jeä ÈhqKq lrhs' 
 

Artificial Intelligence (AI) 

lD;%su nqoaêh (AI) 

Incorporation of machine learning, natural 

language processing, and neural networks in 

computing. 
mß.KllrKfha § hka;% bf.kSu" iajdNdúl NdId 
ieliqï iy iakdhq cd, we;=<;a lsÍu' 
 

Quantum Computing 
lafjdkagï mß.KllrKh 
Emerging technology using qubits for high-

speed, parallel processing beyond classical 

computers. 
iïNdjH mß.Klj,ska Tíng wêfõ.S" iudka;r 
ieliqï i|yd lshqìÜ Ndú;d lrñka ke.S tk 
;dlaIKhls' 
 
Nanotechnology 
kefkda ;dËKh 
Miniaturization of computer components at the 

atomic level, enhancing speed and efficiency. 
mrudKql uÜgñka mß.Kl ixrpl l=vd lrñka 
fõ.h iy ld¾hlaIu;dj jeä ÈhqKq lf,ah 
 

Neural Networks & Deep Learning 

iakdhq cd, iy Deep Learning 

AI systems mimic the human brain to improve 

decision-making, pattern recognition, and 

automation. 
;SrK .ekSu" rgd y÷kd.ekSu iy 
iajhxl%ShlrKh jeä ÈhqKq lsÍu i|yd AI moaO;s 
ñksia fud<h wkqlrKh lrhs' 
 

Bioinformatics 
ffcj f;dr;=re úoHdj 
Computing technology used in genomics, 

medical research, and biotechnology. 
cdk úoHdj" ffjoH m¾fhaIK iy ffcj 
;dËKfha Ndú;d jk mß.Kl ;dlaIKhls' 
 

Cloud Computing 
j,dl=¿ mß.KllrKh 
Remote data storage and high-performance 

computing accessible worldwide. 
f,dj mqrd isg m%fõY úh yels ÿria: o;a; .nvd 
lsÍu iy by< ld¾hidOkhla iys; 
mß.KllrKhs' 
 

Mobile Computing 
cx.u mß.KllrKh 
Widespread use of smartphones, tablets, and 

wearables for portable, powerful computing. 
wf;a f.k hd yels" n,j;a mß.KllrKh i|yd 
iaud¾Üf*daka" geí,Ü iy me<¢h yels WmlrK 
mq¿,a f,i Ndú;d lsÍuhs' 
 

Virtual & Augmented Reality (VR & AR) 
w;:H iy j¾ê; h:d¾:h 
Immersive experiences in gaming, medicine, 

education, and training. 
l%Svd" ffjoH úoHdj" wOHdmkh iy mqyqKqj ms<sn| 
Immersive w;aoelSï' 
 

Blockchain & Cryptocurrency 
w;:H uqo,a tAll 
Decentralized computing for secure financial 

transactions and smart contracts. 
wdrlaIs; uQ,H .kqfokq iy iaud¾Ü fldka;%d;a;= 
i|yd jk úuOH.; mß.KllrKhhs' 
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Super computers  
iqmsß mß.Kl 
Supercomputers are the fastest and most 

powerful computers in the world.  
iqmsß mß.Kl hkq f,dj mj;sk fõ.j;au iy 
n,.;=u mß.Kl fõ' 
 

They can perform trillions of calculations per 

second and are used for scientific research, 

weather forecasting, space exploration, and 

complex simulations.  
tAjdg ;;amrhlg ì,shk m%fldaá .Kkl .Kkh 
lsÍï isÿ l< yels w;r" úoHd;aul m¾fhaIK" 
ld,.=K wkdjels m< lsÍu" wNHjldY .fõIKh 
iy ixlS¾K wkqlrK lghq;= i|yd Ndú;d lrkq 
,efí' 
 

Supercomputers have evolved from early large-

scale systems to highly advanced machines like 

which provide significantly greater speed, 

efficiency, and processing power. 
uq,ald,Sk uyd mßudK moaO;sj, isg ie,lsh hq;= 
by< fõ.hla" ld¾hlaIu;djla iy ieliqï 
n,hla ,nd fok w;sYh ÈhqKq hka;% olajd iqmsß 
mß.Kl úldYkh ù we;' 
 
Ex. 

IBM Summit (2018), Fugaku (2020)  

 

 

 

 

 

 

 

 

 
 

World’s most powerful computers for scientific 

research, weather modeling, and simulations. 
úoHd;aul m¾fhaIK" ld,.=K wdlD;s ks¾udKh 
iy iudlrK i|yd jk f,dj n,j;au mß.Kl 
fõ' 
 

Cray XT5 (Jaguar, 2009) 

 

 

 

 

 

 

 

Fastest supercomputer of its time, aiding 

climate studies and physics simulations. 
foaY.=‚l wOHhkhka iy fN!;sl úoHd iudlrK 
i|yd iydh jk tu ld,fha mej;s fõ.j;au iqmsß 
mß.Klh hs' 

Quantum Computing  
lafjdkagï mß.KllrKh 
Quantum computing is an advanced type of 

computing that uses quantum bits (qubits) 

instead of traditional bits.  
lafjdkagï mß.Kkh hkq idïm%odhsl ìgq fjkqjg 
lafjdkagï ìgq Ndú;d lrk Wiia uÜgfï 
mß.Kl ;dlaIK l%uhls' 
 

It can solve certain complex problems much 

faster than classical computers and has 

potential applications in cryptography, 

medicine, and artificial intelligence.  
idïm%odhsl mß.Klj,g jvd b;d fõ.fhka 
we;eï ixlS¾K .eg¨ úi£ug fuhg yelshdj 
we;s w;r" ryiH f,aLk úoHdj" ffjoH úoHdj iy 
lD;su nqoaêh hk lafIa;%hkays m%dfhda.slj Ndú; 
lsÍfï by< úNj;djla fuhg we;' 
 

Quantum computing has evolved from 

theoretical concepts proposed in the 1980s to 

practical quantum processors demonstrating 

the growing potential of quantum technology. 

1980 oYlfha§ fhdackd lrk ,o ffioaOdka;sl 
ixl,amj, isg lafjdkagï ;dlaIKfha j¾Okh 
jk yelshdjka uekúka fmkakqï lrk m%dfhda.sl 
lafjdkagï ilik olajd lafjdkagï mß.Kkh 
úldYkh ù we;' 
 
Ex.  

Google Sycamore (2019)  

Demonstrated quantum supremacy, solving 

problems faster than classical computers. 
lafjdkagï wdêm;Hh fmkakqï lrñkaa iïNdjH 
mß.Klj,g jvd fõ.fhka .eg¿ úi§ug 
fuu.ska yels fõ 
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IBM Quantum Eagle (2021) 

Introduced the first quantum processor with 

over 100 qubits (127 qubits), marking a major 

milestone toward building larger and more 

powerful quantum computers. 
jvd;a úYd, iy n,.;= lafjdkagï mß.Kl 
ksIamdokh lsÍfï .ufka iqúfYaIS ikaêia:dkhla 
iksgqyka lrñka" lafjdkagï ìgq 100 lg jvd jeä 
m%udKhlska ^lafjdkagï ìgq 127 lska& iukaú; 
f,dj m%:u lafjdkagï ilikh y÷kajd fok ,§ 
 
 
 
 
 
 
 
 
 
 
 
 
 

More examples for quantum computing: 
lafjdkagï mß.Kkh i|yd ;j;a WodyrK( 
• IBM Osprey (2022) - 

Reached 433 qubits.  

lafjdkagï ìgq 433 lg jvd we;' 
• IBM Condor (2023) - 

Exceeded 1,000 qubits.  

lafjdkagï ìgq 1,000 lg jvd we;' 
• D-Wave Advantage2 (2024) - 

One of the largest quantum annealing 

systems.  
úYd,;u lafjdkagï wekS,ska moaO;sj,ska 
tlls' 

• Google Willow (2024) - 

Advanced error-corrected quantum 

processor.  
fodaI-ksjerÈ lrk ,o Wiia lafjdkagï 
ilikhls' 

• Origin Wukong (2024) - 
China's first domestically developed 

superconducting quantum computer. 
Ökh úiska foaYShj ksmojk ,o m%:u 
w;sikakdhl lafjdkagï mß.Klh fõ' 

AI & Machine Learning  
AI iy hka;% bf.kSu 
Artificial Intelligence (AI) and Machine Learning 

(ML) are technologies that enable computers to 

perform tasks that normally require human 

intelligence.  
lD;su nqoaêh iy hka;% bf.kqu hkq idudkHfhka 
ñksia nqoaêh wjYH jk ld¾hhka bgq lsÍug 
mß.Klj,g yelshdj ,nd fok ;dlaIKhka fõ' 
 

AI focuses on creating systems that can think, 

learn, reason, and make decisions, while ML is a 

subset of AI that allows computers to learn from 

data and improve their performance without 

being explicitly programmed.  
lD;su nqoaêh uÕska is;Sug" bf.kSug" ;¾l 
lsÍug iy ;SrK .ekSug yels moaO;s ks¾udKh 
lsÍu flfrys wjOdkh fhduq lrk w;r" hka;% 
bf.kqu hkq meyeÈ,sju l%uf,aLkh lsÍulska 
f;drj o;a; weiqßka bf.kSug iy ld¾hidOkh 
jeä ÈhqKq lr .ekSug mß.Klj,g bv i,ik 
lD;su nqoaêfhau Wml=,lhls' 
 

These technologies are widely used in virtual 

assistants, recommendation systems, image 

recognition, healthcare, robotics, and self-

driving vehicles.  
fuu ;dlaIKhka w;:H iydhlhka" ks¾foaY 
moaO;s" rEm y÷kd.ekSu" fi!LH fiajd" frdfnda 
;dlaIKh iy iajhx-Odjk jdyk i|yd nyq,j 
Ndú;d fõ' 
 

AI and ML have evolved from simple rule-based 

systems and statistical models to advanced 

deep learning and generative AI technologies, 

powering modern applications. 
ir, Í;s u; mokï jQ moaO;s iy ixLHdkuh 
wdlD;sj, isg" kùk fhÿï n,.kajk Wiia 
.eUqre bf.kqï iy W;amdol lD;su nqoaê 
;dlaIKhka olajd AI iy ML úldYkh ù we;' 
 

Ex. 

IBM Watson (2010) 
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AI-powered self-driving car systems 

AI-n,fhka l%shd;aul jk iajhx-ßh meoùfï 
fudag¾ r: moaO;s 
AI-powered self-driving car systems use AI & 

ML, sensors, cameras, and advanced algorithms 

to enable vehicles to navigate and operate with 

little or no human intervention. 
lD;su nqoaêfhka n,.ekajqKq iajhx-Odjk fudag¾ 
r: moaO;s" ñksia ueÈy;aùulska f;drj fyda b;d 
wju ueÈy;aùulska hq;=j jdyk Odjkh lsÍug 
iy yeisrùug bv ie,iSu i|yd AI iy ML 
ixfõol" leurd iy Wiia we,af.dß;u Ndú;d 
lrhs' 
 

These systems can detect objects, recognize 

traffic signs, avoid obstacles, plan routes, and 

make driving decisions in real time.  
fuu moaO;sj,g jia;+ka y÷kd .ekSug " ud¾. 
ix{d y÷kd .ekSug" ndOl uÕyeÍug" .uka 
ud¾. ie,iqï lsÍug iy tu wjia:dfõ§ Odjk 
;SrK .ekSug yelshdj we;' 
 

Self-driving technology is used to improve road 

safety, reduce traffic congestion, and enhance 

transportation efficiency.  
ud¾. wdrlaIdj jeä ÈhqKq lsÍu" ud¾. ;onoh 
wju lsÍu iy m%jdyk lafIa;%fha ld¾hlaIu;dj 
by< kexùu i|yd iajhx-Odjk ;dlaIKh Ndú;d 
lrkq ,efí' 
 

It has evolved from basic driver-assistance 

features such as cruise control and lane-

keeping assistance to highly autonomous 

vehicles developed by companies like Tesla, 

Waymo, and Cruise, capable of navigating 

complex road environments using AI. 
fuu ;dlaIKh" jdykfha fõ.h iajhxl%Shj 
mj;ajd .ekSu iy ux;Sre md,k iydh jeks uQ,sl 
ßhÿre-iydhl wx.j, isg" AI ;dlaIKh 
Ndú;fhka ixlS¾K ud¾. mßirhkays .uka 
lsÍug iu;a Tesla, Waymo iy Cruise jeks 
iud.ï úiska ksmojk ,o by< iajhxl%Sh jdyk 
olajd úldYkh ù we;' 
 
Ex. 

Tesla Autopilot/FSD 

Waymo Driver 

Cruise Autonomous Vehicles  

 

 

 

 

 

 

 

 

Large Language Models (LLMs) 

These are advanced AI systems trained on vast 

amounts of text data to understand, generate, 

and process human language.  
fïjd hkq udkj NdIdj f;areï .ekSug" 
W;amdokh lsÍug iy ieliSug yels jk mßÈ 
úYd, fm< o;a; m%udKhla weiqßka mqyqKq lrk 
,o Wiia AI moaO;s fõ' 
 

They can answer questions, write content, 

translate languages, summarize information, 

and assist with problem-solving.  
tAjdg m%Yakj,g ms<s;=re iemhSu" wka;¾.;hka 
,sùu" NdId mßj¾;kh lsÍu" f;dr;=re ixlaIsma; 
lsÍu iy .eg¨ úi£u i|yd iyh ùu isÿ l< 
yelsh' 
 

LLMs have evolved from early natural language 

processing models to powerful transformer-

based systems capable of human-like 

conversations and content generation. 
uq,ald,Sk iajdNdúl NdId ieliqï wdlD;sj, isg 
ñksfil= fuka ixjdo lsÍug iy wka;¾.;hka 
ks¾udKh lsÍug iu;a" g%dkaiaf*dau¾ ;dlaIKh 
mokï lr.;a n,.;= moaO;s olajd LLM úldYkh 
ù we;' 
 

Ex. 

ChatGPT (OpenAI) 

Google Gemini 

Claude (Anthropic) 

Llama (Meta) 
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Narrow AI (Weak AI) 

Narrow AI, also known as Weak AI, is designed 

to perform specific tasks within a limited 

domain.  

Weak AI f,io ye¢kafjk Narrow AI ks¾udKh 
lr we;af;a iSñ; jiula ;=< ksYaÑ; ld¾hhka bgq 
lsÍu i|ydh' 
 

It cannot think or operate beyond its 

programmed purpose. Most AI systems used 

today are Narrow AI, excelling in areas such as 

speech recognition, image classification, 

recommendation systems, and virtual 

assistants.  
thg ;ukaj l%uf,aLkh lrk ,o wruqfKka 
Tíng is;Sug fyda l%shd;aul ùug fkdyelsh' wo 
nyq,ju Ndú; jk AI moaO;s fndfyduhla Narrow 

AI .Khg wh;a jk w;r" tAjd l:k y÷kd.ekSu" 
rEm j¾.SlrKh" ks¾foaY moaO;s iy w;:H 
iydhlhka jeks lafIa;%hkays by< olaI;d olajhs' 
 

Narrow AI has evolved from simple rule-based 

programs to highly sophisticated machine 

learning systems capable of outperforming 

humans in specific tasks. 
ir, Í;s u; mokï jQ jevigykaj, isg" ksYaÑ; 
ld¾hhkays§ ñksiqkaj mjd wNsnjd hdug iu;a 
w;sYh ixlS¾K hka;% bf.kqï moaO;s olajd 
Narrow AI úldYkh ù we;' 
 

Ex. 

Siri 

Google Assistant 

Netflix Recommendation System 

AlphaGo 

 

Artificial General Intelligence (AGI) 

AGI refers to a theoretical form of AI that can 

understand, learn, reason, and perform any 

intellectual task that a human can do.  

AGI hkq ñksfil=g l< yels ´kEu nqoaêuh 
ld¾hhla f;areï .ekSug" bf.k .ekSug" ;¾l 
lsÍug iy bgq lsÍug yels ffioaOdka;sl AI 
uÜguls' 
 

Unlike Narrow AI, AGI would be able to apply 

knowledge across different domains, adapt to 

new situations, and solve unfamiliar problems 

without specialized programming.  

Narrow AI fuka fkdj" AGI uÕska úfYaIs; 
l%uf,aLkhlska f;drj úúO jiï yryd oekqu 
Ndú; lsÍug;a" kj ;;a;ajhkag yev.eiSug;a" 
kqmqreÿ .eg¨ úi£ug;a yelshdj ,efnkq we;' 
 

AGI remains a research goal and has not yet 

been achieved, but advances in machine 

learning, large language models, and cognitive 

computing are bringing researchers closer to 

this vision. 

AGI hkq ;ju;a m¾fhaIK uÜgfï mj;sk 
b,lalhla jk w;r th fuf;la m%dfhda.slj 
idlaId;a lrf.k fkdue;' kuq;a hka;% bf.kqu" 
large language models iy {dkd;aul 
mß.Kkh hk lafIa;%j, ÈhqKqj" m¾fhaIlhkaj 
fuu oelau fj; ióm lrjñka mj;S' 
 

Brain-Computer Interfaces (BCIs) 

BCIs are technologies that enable direct 

communication between the human brain and 

external devices.  

BCI hkq ñksia fud<h iy ndysr Wmdx. w;r Rcq 
ikaksfõokhla we;s lsÍug bv i,ik ;dlaIKhka 
fõ' 
 

They can help restore movement, 

communication, and independence for people 

with neurological disorders.  
iakdhq wdndO iys; mqoa.,hkaf.a p,khka" 
ikaksfõokh iy iajdëk;ajh kej; we;s lsÍug 
iyh ùug fïjdg yelshdj we;' 
 

BCIs have evolved from laboratory experiments 

to implantable devices which aims to allow 

users to control computers and other devices 

using their thoughts. 
m¾fhaIKd.dr w;ayod ne,Sïj, isg" mßYS,lhkag 
;ukaf.a is;=ú,s muKla Ndú; lrñka mß.Kl 
iy fjk;a Wmdx. md,kh lsÍug bv ie,iSu 
wruqKq lr.;a" YÍrh ;=< ;ekam;a l< yels 
Wmdx. olajd BCI ;dlaIKh úldYkh ù we;' 
 

Ex. 

Neuralink 

Synchron 

BrainGate 

  

28
ictfromabc.com



 

 

 

Al-Khwarizmi John Napier William Oughtred Wilhelm Schickard Joseph Jacquard 

George Boole 

John Atanasoff 

 

Clifford Berry 

 

Konrad Zuse Tommy Flowers 

Joseph Henry 

William Shockley 

Alen Turing Vannevar Bush 

Maurice Wilkes  Grace Hopper An Wang 

John Backus  

Walter Brattain 

Jay Forrester 

John Bardeen 

Seymour Cray 

Gustav Tauschek 

29
ictfromabc.com



 

 

Classification of computers 
mß.Kl j¾.SlrKh 
 

1. According to size 
    m%udKh wkqj 
 
Computer systems have evolved along two 

major paths based on their primary purpose. 
mß.Kl moaO;s tAjdfha uQ,sl wruqK u; mokïj 
úldYk m: folla Tiafia úldYkh ù we;' 
 

Computation-oriented computers were 

developed to provide increasing computational 

power for scientific, engineering, and technical 

applications.  
úoHd;aul" bxðfkare iy ;dlaI‚l fhÿï i|yd 
by< hk computational power iemhSu ms‚i 
.Kkh lsÍï-keUqre mß.Kl ksmojk ,§' 
 

They evolved from microcomputers to 

workstations, and eventually to highly powerful 

supercomputers capable of performing trillions 

of calculations per second. 
tAjd laIqø mß.Klj, isg jevfmd<j,a olajd;a" 
wjidkfha§ ;;amrhlg .Kkh lsÍï á%,shk 
.Kkla isÿ l< yels w;sYh n,.;= iqmsß mß.Kl 
olajd;a úldYkh úh' 
 

Multi-user service computers were developed 

to support multiple users and large-scale 

organizational computing needs.  
nyq mßYS,lhka iy uyd mßudK wdh;ksl 
mß.Kl wjYH;d i|yd iyh oelaùu ms‚i nyq-
mßYS,l fiajd mß.Kl ksmojk ,§' 
 

They evolved from minicomputers to 

mainframe computers, and later to modern 

servers, which provide services, data storage, 

and applications to users across networks and 

the internet. 
tAjd uOH mß.Klj, isg m%Odk rduqfõ mß.Kl 
olajd;a" miqj cd, iy wka;¾cd,h yryd 
mßYS,lhkag fiajdjka" o;a; .nvd lsÍï iy 
fhÿï imhk kùk fiajdodhlhka olajd;a 
úldYkh úh' 
 
 

Terminals  

 

A terminal is a device used to communicate 

with a computer. It allows users to enter data 

and receive output from a connected 

computer. 

terminal hkq mß.Klhla iuÕ ikaksfõokh 
lsÍug Ndú;d lrk Wmdx.hls' tuÕska 
mßYS,lhkag o;a; we;=<;a lsÍug;a" iïnkaê; 
mß.Klfhka m%;sodkhka ,nd .ekSug;a bv 
i,ihs' 
 

It is a historical device that was commonly 

used in the past. It has no processor, no 

storage, and no memory of its own. 
fuh w;S;fha§ nyq,j Ndú; jQ Wmdx.hls' fuhg 
;ukaf.au lshd ilikhla" .nvd Wmdx.hla fyda 
u;lhla fkdue;' 
 

It is made up of only input and output devices. 

It can be connected to a minicomputer or a 

mainframe computer. 
fuh iukaú; jkafka wdodk iy m%;sodk 
Wmdx.j,ska mu‚' fuh uOH mß.Klhlg fyda 
m%Odk rduqfõ mß.Klhlg iïnkaO l< yelsh' 
 

Today, terminals are no longer commonly 

used. Instead, we use normal computers 

connected to the Internet.  

j¾;udkfha terminals nyq,j Ndú; fkdfõ' tA 
fjkqjg" wka;¾cd,hg iïnkaO lrk ,o 
idudkH mß.Kl Ndú; lrhs' 
 

These computers can act like dumb terminals 

when they access remote servers and perform 

tasks on those servers rather than on the local 

machine. 
fuu idudkH mß.Kl" ÿria: fiajdodhlhka 
fj; m%fõY ù ;ukaf.a foaYSh mß.Klh 
fjkqjg tu fiajdodhlhka u; ld¾hhka isÿ 
lrk úg" tAjd dumb terminals fuka l%shd l< 
yelsh' 
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• Micro computers 
laIqø mß.Kl 
 

Microcomputers are smaller and more 

affordable. 
laIqø mß.Kl l=vd jk w;r oeßh yels ñ,lg 
,nd .; yelsh' 
 
Designed to be used by a single person at a 

time. 
tljr ;ks mqoa.,fhl=g Ndú;d lsÍug ks¾udKh 
lr we;' 
 
These are portable 
tyd fuyd f.k hd yels h' 
 
Used in small businesses and daily activities 
l=vd jHdmdr iy ffoksl l%shdldrlïj, Ndú;d 
fõ' 
 
Available in different physical forms 
úúO fN!;sl iajrEm j,ska mj;s 
 
Based on a microprocessor as the CPU. 

CPU tl uhsfl%dfm%dfiirhla u; mokï ù we;' 
 
Ex. smart phones, tablets, laptops, desktop 

computers, Wearable computers 
 
 
 

Server computers 
fiajdodhl mß.Kl  
 
Served multiple users simultaneously. 
tlu wjia:djl§ mßYS,lhka nyq;rhlg 
fiajdjka imhhs' 
 

Centralized processing and storage. 
uOH.; ieliqï iy o;a; .nvd lsÍu' 
 

Used to run databases, networks and business 

applications. 
o;a; iuqodhka" cd, iy jHdmdßl fhÿï l%shd;aul 
lsÍu i|yd Ndú;d lrhs' 
 

Operate continuously for long periods with 

high reliability. 
by< úYajikSh;ajhlska hq;=j È.= ld,hla mqrd 
wLKavj l%shd;aul fõ' 
 

Multiple users can access the system through 

terminals or network connected devices. 
m¾hka; fyda cd,.; lrk ,o Wmdx. yryd 
nyqúO mßYS,lhkag fuu moaO;shg m%fõY úh 
yelsh' 
 

Often function as servers in computer networks. 
fndfyda úg mß.Kl cd, ;=< fiajdodhlhka f,i 
l%shd lrhs' 
 

Ex. File servers, databases servers, application 

servers, mainframe computers, mini computers 
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• Mini computers 
uOH mß.Kl 
 

Supports to 10s to 100s users. 
mßYS,lhka oi .Kkl isg ish .Kkla olajd 
m%udKhlg iyh olajhs' 
 
Less expensive than mainframes. 
m%Odk rduqfõ mß.Kl j,g jvd ñ, wvqh' 
 
Used to create computer networks in banks and 

financial institutions 
nexl= iy uQ,H wdh;kj, mß.Kl cd, ks¾udKh 
lsÍug Ndú;d lrhs 
 

Historically popular in universities, factories 

and medium sized organizations. 
b;sydih foi ne,Sfï§ fïjd úYajúoHd," 
l¾udka;Yd,d iy uOHu m%udKfha ixúOdk w;r 
fnfyúka ckm%sh úh' 
 

Traditional minicomputers have mostly been 

replaced by modern enterprise servers. 
idïm%odhsl uOH mß.Kl fjkqjg j¾;udkfha§ 
fndfyda ÿrg kùk jHdmdßl fiajdodhlhka wdfoaY 
ù we;' 
 

Ex. DEC PDP-11, DEC VAX, IBM AS/400 

 

 

• Mainframe computers 
m%Odk rduqfõ mß.Kl 
 

Supports more than 1,000 users simultaneously. 

mßYS,lhka 1,000 lg jvd jeä m%udKhlg tljr 
iyh olajhs' 
 

Optimized for reliability, availability and 

security. 
úYajikSh;ajh" ksrka;r il%Sh;dj iy wdrlaIdj 
Wmßu jk whqßka úfYaIfhka ilia lr we;' 
 
They have large storage capacities to handle 

and process massive databases and 

transaction records. 
oejeka; o;a; iuqodhka iy .kqfokq jd¾;d 
yeisrùug iy ieliSug tAjdg úYd, .nvd 
Odß;djla we;' 
 

Used in banking, finance, insurance, large 

enterprises etc. 
nexl=" uQ,H" rlaIK" úYd, iud.ï wdÈfhys 
Ndú;d fõ' 
 
Ex. IBM z-series, Unisys ClearPath 
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Feature 
,laIKh 

Minicomputer  
uOH mß.Kl  

Mainframe  
m%Odk rduqfõ mß.Kl 

Scale  
mßudKh 

Medium  
uOHu m%udKfha 

Very Large  
b;d úYd,  

Users  
mßYS,lhka 

Tens to Hundreds 
oi .Kkl isg ish .Kkla olajd  

Hundreds to Thousands 
ish .Kkl isg oyia .Kkla olajd  

Processing Power  
ieliqï n,h 

Lower  
idfmalaIj wvqh  

Higher  
idfmalaIj by<h  

Cost  
msßjeh  

Lower  
idfmalaIj wvqh  

Higher  
idfmalaIj by<h  

Storage Capacity  
.nvd Odß;dj 

Lower  
idfmalaIj wvqh  

Higher  
idfmalaIj by<h  

Typical Use  
fmdÿ Ndú;h 

Departmental Computing 
fomd¾;fïka;=uh mß.Kl lghq;= 
i|yd  

Enterprise Computing 
Hdmßl mß.Kl lghq;= i|yd 

Modern Status  
j;auka ;;a;ajh 

Mostly Replaced by Servers  
fndfyda ÿrg fiajdodhlhka uÕska 
wdfoaY lr we;' 

Still Widely Used 
;ju;a nyq,j Ndú; fõ' 

• Super computers 
iqmsß mß.Kl 
 

The largest and the most powerful computers. 
úYd,;u yd n,j;au mß.Kl j¾.hhs' 
 
Capable of performing trillions of calculations per 

second. 
;;amrhlg á%,shk .Kkla .Kkh lsÍï isÿ lsÍfï 
yelshdj we;' 
 
Does parallel processing - Uses thousands to 

millions of processors working together to solve 

complex problems. 
iudka;r ieliqï isÿ lrhs - ixlS¾K .eg¿ úi£u 
i|yd oyia .Kka isg ñ,shk .Kka olajd tlaj l%shd 
lrk ilikhka Ndú;d lrhs' 
 
Mainly focus on solving problems that are limited 

by calculation speed. 
ieliqï n,h ksid iSud ù we;s .eg¿ úi£u flfrys 
m%Odk jYfhka wjOdkh fhduq lrhs' 
 
Used in scientific research and large-scale 

computations. 
úoHd;aul m¾fhaIK iy uyd mßudK .Kkh lsÍï 
j,§ Ndú;d fõ' 
 
Ex. Frontier, Fugaku, Summit 

 

2. According to purpose 
   Ndú;h wkqj 
 
• General purpose 

fmdÿ ld¾hh mß.Kl 
 

Can perform any type of task which computers can 

do and run a variety of software applications. 
mß.Klhg isÿ l< yels ´kEu ld¾hhla isÿ l< 
yels w;r úúO uDÿldx. fhÿï l%shd;aul l< 
yelsh' 
 
Can interchange between one task and another at 

any time. 
´kEu wjia:djl tla ld¾hhla iy ;j;a ld¾hhla 
w;r yqjudre úh yelsh' 
 
These are programmable and reprogrammable. 
fïjd l%uf,aLkh l< yels iy kej; kej;;a 
l%uf,aLkh l< yels moaO;s fõ' 
 

Usually not optimized for a single task. 
idudkHfhka fïjd lsishï tlu ksYaÑ; ld¾hhla 
i|yd muKla úfYaIfhka ilia lr fkdue;' 
 

Suitable for different users. 
úúO mßYS,lhkaf.a úúO wjYH;d i|yd .e<fma' 
 

Highly flexible that means they can run many 

applications. 
by< kuHYS,S;djhlska hqla; fõ" tkï fïjdg úúO 
fhÿï rdYshla l%shd;aul l< yelsh' 
 
Expensive and requires relatively high power and 

processing memory related to special purpose 

computers. 
úfYaI ld¾h mß.Kl j,g idfmalaIj" fïjd ñ, 
wêl jk w;r by< úÿ,s n,hla iy by< ieliqï 
u;lhla wjYH fõ' 
 

Ex. GPU (Graphics Processing Unit) 
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• Special purpose 
úfYaI ld¾hh mß.Kl 
 

Built to perform a specific task or a set of related 

tasks cannot be used to perform any other type 

of tasks. 
lsishï ksYaÑ; ld¾hhla fyda tlsfklg iïnkaO 
ld¾hhka iuQyhla bgq lsÍu i|ydu muKla 
ksmojd we;s w;r" fjk;a lsisÿ wdldrhl 
ld¾hhla bgq lsÍu i|yd fïjd Ndú;d l< 
fkdyel' 
 
Cannot be reprogrammed to perform other 

tasks outside their designated task. 
kï lrk ,o ld¾hfhka msg; fjk;a ld¾hhka bgq 
lsÍu i|yd kej; l%uf,aLkh l< fkdyel' 
 
Requires less processing power and memory 

compared to general purpose computers. 
fmdÿ ld¾hh mß.Kl yd ii|k úg wvq ieliqï 
n,hla iy u;lhla wjYH fõ' 
 
Very efficient for its intended task. 
th ksmojk ,o ld¾hh i|yd w;sYh ld¾hlaIu 
fõ' 
 
Often cheaper than general purpose 

computers. 
fndfyda úg fmdÿ ld¾h mß.Klj,g jvd ñf,ka 
wvq fõ' 
 

Ex. ASIC (Application-Specific Integrated 

Circuit) miner 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. According to technology 
   ;dlaIKhg wkqj 
 

• Analog computers 
m%;siu mß.Kl 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data is represented using continuously varying 

physical quantities like voltage, current, 

pressure, temperature etc. 
fjda,aàh;dj" Odrdj" mSvkh iy WIaK;ajh jeks 
wLKavj fjkia jk fN!;sl m%udKhka Ndú;fhka 
o;a; ksrEmKh lrkq ,nhs' 
 
Used to process continuous data. 
ix;;sl o;a; ieliSu i|yd Ndú; lrkq ,nhs' 
 

Can perform calculations in real-time. 
;;H ld,Skj .Kkh lsÍï isÿ l< yelsh' 
 
These are less accurate. 
fïjd wvq ksrjoH;djhlska hqla; fõ' 
 
Earliest type of computers. 
uq,ald,Sk mß.Kl j¾. fõ' 
 

Ex. 

Mechanical speedometer 

Differential analyzer  

Random wave 
wyUq ;rx.h 

Sine wave 
ihska ;rx.h 

Note: 

Most special purpose computers today are 

embedded systems. 
wo jk úg Ndú; jk úfYaI ld¾h mß.Kl 
fndfyduhla ldjeoa¥ moaO;s fõ' 
 

Ex. Printer, smart TV, camera, AC,  
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• Digital computers 
 wxls; mß.Kl 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data is represented using discrete values. 

(usually 0 and 1)  
úúla; w.hka Ndú;fhka o;a; ksrEmKh lrkq 
,nhs' ^idudkHfhka 0 iy 1& 
 
Used to process discrete data. 
úúla; o;a; ieliSu i|yd Ndú; lrkq ,nhs' 
 

These are more accurate. 
fuys ksrjoH;djh by<hs' 
 

Can be easily programmed and reprogrammed 

for a variety of tasks. 
úúO ld¾hhka i|yd myiqfjka jevigyka.; 
l< yelsh' 
 

Ex. 

Most modern computers are digital. 
fndfyda kùk mß.Kl äðg,a mß.Kl fõ' 
 

• Hybrid computers 
 fouqyqï mß.Kl 

 

Hybrid computers combine the features of both 

analog and digital computers. 
fouqyqka mß.Kl wekf,d.a iy äðg,a mß.Kl 
foflysu ,laIK tAldnoaO lrhs' 
 
Analog processing is used to handle continuous 

real-world data, while digital processing is used 

for computation, data storage, and control 

operations. 
ndysr f,dalfha mj;sk wLKav o;a; yeisrùu 
i|yd m%;siu ieliqï Ndú;d lrk w;r" .Kkh 
lsÍï" o;a; .nvd lsÍu iy md,k lghq;= i|yd 
äðg,a ieliqï Ndú;d lrkq ,efí' 
 
They can provide real-time processing like 

analog computers but also offer the accuracy 

and precision of digital systems. 
tAjdg wekf,d.a mß.Kl fuka ;;H ld,Sk 
ieliqï iemhsh yels w;r äðg,a moaO;sj, 
ksrjoH;djh o ,nd Èh yelsh' 
 
Ex:  

Common in medical industry  
ffjoH lafIa;%fha nyq,j olakg ,efí 

• ECG machine 

• ICU patient monitor systems 
oeä i;aldr tAllj, frda.Ska ksÍlaIK 
moaO;s 

 

Aircraft control systems 
.=jka hdkd md,k moaO;s 

Random wave 
wyUq ;rx.h 

binary wave 
oaúuh ;rx.h 

35
ictfromabc.com



Keyboard 
h;=re mqjrej 
The History of the keyboard traces back to the 

invention of the typewriter in the 19th century, 

which laid the groundwork for modern 

keyboard design. 

h;=remqjrefõ b;sydih 19 jk ishjfia h;=re 
,shkh fidhd .ekSu olajd Èj hhs" th kùk 
h;=remqjre ks¾udKh i|yd wä;d,u oeóh' 
 
 
 
 
 
 
 
 

 

 

 

The first commercially successful typewriter, 

developed by Christopher Latham Sholes and 

his colleagues in 1868, introduced the QWERTY 

layout which is still widely used today.  
l%siafgdam¾ ,e;ï fIda,aia iy Tyqf.a i.hka úiska 
1868 § ixj¾Okh lrk ,o m<uq jd‚cuh 
jYfhka id¾:l h;=re ,shkh" wog;a nyq,j 
Ndú;d jk QWERTY msßie,iqu y÷kajd fok ,§' 
 
 
 
 
 
 
 

 

 

This layout was designed to reduce jamming in 

mechanical typewriters by spacing out 

commonly used letter combinations.  
fuu msßie,iqu ks¾udKh lr we;af;a nyq,j 
Ndú;d jk wl=re ixfhdack w;r mr;rhla we;s 
lr hdka;%sl h;=re ,shkhl ;onoh wvq lsÍugh' 
 

As computers emerged in the mid-20th century, 

keyboards evolved from their typewriter 

predecessors. 

20 jeks ishjfia ueo Nd.fha mß.Kl ìysùu;a 
iuÕu h;=remqjre tAjdfha h;=re ,shkfha 
mQ¾j.dókaf.ka mßKduh úh'

Early computers utilized teletypes and 

keypunch devices for data entry with electric 

typewriters being adapted for computer use.  
uq,a mß.Kl o;a; we;=<;a lsÍu i|yd fg,sghsma 
iy h;=remkaÉ Wmdx. Ndú;d l< w;r úÿ,s 
h;=re ,shkh mß.Kl Ndú;h i|yd wkqj¾;kh 
úh' 
 

 
 

Herman Hollerith developed the first keypunch 

devices, which by the 1930s had evolved to 

include keys for entering both text and 

numbers. 

y¾uka fyd,ß;a úiska m%:u keypunch Wmdx. 
ksmojk ,o w;r th 1930 .Kka jk úg idudkH 
h;=re ,shk hka;%j,g iudk fm< iy wxl 
we;=<;a lsÍu i|yd h;=re we;=<;a lsÍug 
blaukska mßKduh úh' 
 

By the late 1970s and early 1980s, keyboards 

transitioned into electronic devices, with IBM's 

Model M keyboard (released in 1986) becoming 

a significant milestone due to its mechanical 

switches and tactile feedback.  

1970 .Kkaj, w. iy 1980 .Kkaj, uq,a Nd.h 
jk úg" h;=remqjre bf,lafg%dksl Wmdx. njg 
mßj¾;kh úh" IBM ys Model M h;=remqjrej 
^1986 § ksl=;a lrk ,§& tys hdka;%sl iaúphka iy 
iam¾Y m%;sfmdaIK fya;=fjka ie,lsh hq;= 
ikaêia:dkhla njg m;a úh' 
 
 
 
 
 
 
 
 
A keyboard is composed of buttons to 

create letters, numbers and symbols and 

perform additional functions. 
h;=re mqjrejla u.ska wl=re" b,lalï iy ixfla; 
ks¾udKh lsÍug yels w;r th wu;r ld¾hhka 
bgq lsÍug wod, fnd;a;ï j,ska iukaú; fõ' 
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Layout Types 
msßie,iqï j¾. 
 

• QWERTY 

 

 

 

 

 

 

 

• Dvorak 

 

 

 
 
 

 
 
• Colemak 

 

 

 

 

 

 

Functions of a Keyboard 
h;=re mqjrejl ld¾hhka 
 
• Typing words, letters, numbers and 

symbols into the computer. 
mß.Klhg jpk" wl=re" wxl iy ixfla; 
ghsma lsÍu' 

• Enter commands in a command line or 

another CLI.  

úOdk fraLdjl fyda fjk;a CLI tlla ;=< 
úOdk we;=<;a lsÍu' 

• Shortcut keys. 
fláux h;=re  
Ex. Ctrl + C, Ctrl + V 

• Function keys to perform tasks. 
ld¾hhka bgq lsÍu i|yd l%shdldÍ h;=re' 

• Use the arrow keys to move the text cursor 

on the screen 
;srh u; fm< l¾irh f.k hdug B;, 
h;=re Ndú;d lsÍu' 

• Using the W, A, S, D keys or arrow keys to 

move a character in a game. 

l%Svdjl pß;hla p,kh lsÍug W,A,S,D 
h;=re fyda B;, h;=re Ndú;d lsÍu' 

 

Connectivity Types 
iïnkaO;d j¾. 
 
Wired Keyboards 
/yeka.; h;=remqjre  
These keyboards connect to devices using a 

USB or PS/2 cable. They provide a stable 

connection without input lag and don’t require 

batteries or charging. 

fuu h;=remqjre USB fyda PS/2 flan,hla 
Ndú;fhka Wmdx. fj; iïnkaO fõ' tAjd  wdodk 
m%udohlska f;drj ia:djr iïnkaO;djhla imhk 
w;r negß fyda wdfrdamK wjYH fkdfõ' 
 

 
 

Wireless Keyboards 
/yeka rys; h;=remqjre 
These keyboards connect via Bluetooth, RF 

(using a dongle), or infrared technology. 

fuu h;=re mqjre íÆgQ;a" RF ^fvdx.,hla 
Ndú;fhka& fyda wfOdarla; ;dlaIKh yryd 
iïnkaO fõ' 
 

They are portable and reduce desk clutter but 

may experience occasional connectivity issues 

and need power from batteries. 
tAjd wf;a f.k hd yels h' /yeka ixlS¾K;ajh 
wvq lrk kuq;a b|ysg iïnkaO;d .eg¿ w;aú¢h 
yels w;r negß j,ska n,h wjYH fõ 
 

Integrated Keyboards 
tAldnoaO h;=remqjre 
Found in devices like laptops and tablets, these 

keyboards are built-in and cannot be detached.  
,emafgdma iy geí,Ü jeks Wmdx.j, olakg 
,efí' fuu h;=remqjre Wmdx.hgu tldnoaO lr 
;kd we;s w;r .,jd fjka l< fkdyel'  
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Technologies 
;dlaIKhka 
 
Membrane Keyboard 

Uses a pressure-sensitive membrane layer to 

register key presses and is commonly used due 

to its low cost. 
h;=re tîï ,shdmÈxÑ lsÍu i|yd mSvk ixfõ§ 
mg, ;Ügqjla Ndú;d lrk w;r tys wvq msßjeh 
ksid nyq,j Ndú;d fõ' 
 
Mechanical Keyboard 

Uses individual switches under each key, 

providing a responsive and durable typing 

experience. 
m%;spdrd;aul iy l,a mj;sk ghsma lsÍfï 
w;aoelSula ,nd foñka" tla tla h;=r hgf;a ;ks 
iaúp Ndú;d lrhs' 
 

Chiclet Keyboard 

Type of keyboard characterized by their flat 

keys with a square or rectangular shape, and a 

small gap between each key. They are typically 

found on laptops. 
me;,s h;=re y;/ia fyda iDcqfldaKdi%dldr 
yevhlska iy tla tla h;=r w;r l=vd mr;rhlska 
ix,laIs; h;=remqjre j¾.hls' tAjd idudkahfhka 
,emafgdma mß.Klj, olakg ,efí' 
 
Form Factors 
wdlD;s idol 
 
Touch Keyboard 

An on-screen keyboard that allows users to 

enter text by touching keys directly on a 

touchscreen. 
iam¾Y ;srhl h;=re iDcqj iam¾Y lsÍfuka fm< 
we;=<;a lsÍug mßYS,lhkag bv i,ik ;srh u; 
Èiajk h;=re mqjrejls' 
 

Virtual Keyboard / Onscreen keyboard 

A software-based keyboard displayed on a 

screen that can be operated using touch, a 

mouse, or other input devices. 
iam¾Y" uQislh fyda fjk;a wdodk Wmdx. 
Ndú;fhka l%shd;aul l< yels" ;srh u; 
m%o¾Ykh jk uDÿldx.uh h;=re mqjrejls' 
 

 
 
Projected Keyboard                               

Uses a laser or projector to display a keyboard 

layout on a flat surface. Highly portable but may 

have lower accuracy and no tactile feedback. 
me;,s u;=msgla u; h;=remqjre msßie,iqula 
fmkaùug f,ai¾ fyda fm%dfclagrhla Ndú;d lrhs' 
wf;a f.k hd yels kuq;a wvq ksrjoH;djhla ;sìh 
yels w;r iam¾Y m%;sfmdaIK fkdue;' 

 
 

Ergonomic / Split Keyboard 

 

 

 

 

 

 

 

 

Divided into two sections to align with natural 

hand positioning. Reduces wrist strain and 

improves ergonomics for extended use. 
iajdNdúl w;a ia:dk.; ùï iuÕ iumd; lsÍu 
i|yd fldgia follg fnod we;' ue‚la lgqfjys 
wd;;sh wvq lrhs iy È.=ld,Sk Ndú;h i|yd 
ergonomics jeä ÈhqKq lrhs' 
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3D Keyboard 

Raised or dynamic keys that create a 3D layout 

on a flat surface, simulating the feel of physical 

buttons. 
fN!;sl fnd;a;ïj, ye.Su wkqlrKh lrñka 
me;,s u;=msgla u; ;%sudK msßie,iqula ks¾udKh 
lrk by< kexjQ fyda .;sl h;=re fõ' 
 
 
 

 

 

 

 

 
 

Flexible Keyboards  

A keyboard made from flexible materials such 

as silicone that can be bent, folded, or rolled up 

for easy storage and portability. It is often 

water-resistant and suitable for travel or harsh 

environments. 
is,sfldaka jeks kuHYS,S øjHj,ska ksmojQ" myiqfjka 
.nvd lsÍu iy /f.k hdu i|yd keúh yels fyda 
frda,a l< yels h;=re mqjrejls' fuh fndfyda úg 
c, m%;sfrdaë jk w;r ixpdr i|yd fyda lgql 
mßirj, Ndú;hg iqÿiq fõ' 
 

 

 

 

 

 

 

 

Backlit Keyboard 

Backlit keyboards feature keys illuminated by 

LED lighting, making them highly useful in low-

light or dark environments. 

Backlit h;=remqjre LED wdf,dalh u.ska 
wdf,dalu;a lrk ,o h;=re j,ska iukaú; jk 
w;r" tAjd wvq wdf,dalh fyda w÷re mßirhl§ b;d 
m%fhdackj;a fõ' 
 
Non Backlit Keyboard 

Non-backlit keyboards do not include lighting, 

relying entirely on ambient light for key 

visibility. They are more cost-effective and 

energy-efficient.  

Backlit fkdjk h;=remqjrej, wdf,dalh we;=<;a 
fkdfõ" h;=re oDYH;dj iïmQ¾Kfhkau wjg 
wdf,dalh u; r|d mj;S' tAjd jvd;a ,dNodhS iy 
n,Yla;s ld¾hlaIu fõ. 

 

 

NOTE 

A Keyboard typically provides digital input. 
h;=remqjrejla idudkHfhka äðg,a wdodkh 
imhhs' 
 
Each key corresponds to a unique binary code 

(e.g., ASCII or scan codes). 
iEu h;=rlau wkkH oaúuh fla;hlg wkqrEm fõ 
^Wod(ASCII fyda ialEka fla;&' 
 

These codes are interpreted by the computer as 

characters, commands, or functions. 
fuu fla; mß.Klh úiska wlaIr" úOdk fyda Y%s; 
f,i w¾:l:kh lrhs' 
 
However, some specialized gaming keyboards 

offer analog capabilities for more precise 

control, such as gradual movement in games. 
flfia fj;;a" iuyr úfYaIs; iQÿ h;=remqjre l%Svd 
j, l%udkql+, p,kh jeks jvd;a ksjerÈ md,kh 
i|yd m%;siu yelshdjka ,nd fohs 
 
Amount of Keys 
h;=re m%udKh 
 
100% 

 

 

 

 

96%  

 

 

 

 

80% 

 

 

 

 

75% 
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Types of Keys on a Keyboard 
h;=re mqjrejl we;s h;=re j¾. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alphanumeric keys 
wlaIrdxl h;=re 
These keys include letters and numbers. 
fuu h;=rej,g wl=re iy wxl we;=<;a fõ' 
Ex. A-Z (letters), 0-9 (numbers) 
 

Function Keys 
Y%s; wdY%s; h;=re 
Located at the top of the keyboard, these keys 

perform specific functions depending on the 

software in use. 
h;=remqjrefõ uqÿfka msysgd we;s fuu h;=re 
Ndú;d lrk uDÿldx.h wkqj ksYaÑ; ld¾hhka bgq 
lrhs' 
Ex. 

F1: Opens help menu / Woõ fukqj újD; lrhs 
F2: Renames selected item / f;dard.;a whs;uh 
kej; kï lrhs 
F5: Refreshes the active window / il%sh ljq¿j 
mqnqÿ lrhs 
 

Modifier Keys 
kùlrK h;=re 
These keys modify the function of other keys 

when pressed simultaneously.  
fuu h;=re tljr tnQ úg wfkl=;a h;=re j, 
l%shdldß;ajh fjkia lrhs' 
Ex. 

Ctrl: Used for shortcuts 
fláux i|yd Ndú;d fõ   
(e.g., Ctrl+C to copy) 

Shift: Capitalizes letters or accesses alternate 

characters  
wl=re lemsg,a lrhs fyda úl,am wlaIr fj; 
m%fõY fõ 
Alt: Used in combination for additional 

commands  
w;sfral úOdk i|yd tAldnoaOj Ndú;d fõ 
(e.g., Alt + F4 to close a window) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Special Keys 
úfYaI h;=re 
These keys perform unique functions that are 

not related to character input.  
fuu h;=re wlaIr wdodkhg iïnkaO fkdjk 
woaú;Sh ld¾hhka bgq lrhs' 
Ex. Enter , Spacebar , Escape (Esc) 
 

Navigation Keys 
ixpd,k h;=re 
These keys help navigate through documents 

or user interfaces. 
fuu h;=re f,aLk fyda mßYS,l w;=reuqyqK;a 
yryd ießieÍug WmldÍ fõ' 
Ex. Arrow Keys , Home , End 
 

Editing Keys 
ixialrK h;=re 
These keys are used for editing text within 

documents. 
f,aLk ;=< fm< ixialrKh lsÍu i|yd fuu 
h;=re Ndú;d fõ' 
Ex. Insert , Delete , Backspace 
 

System Keys 
moaO;s h;=re 
These keys perform system-level functions. 
fuu h;=re moaO;s uÜgfï ld¾hhka bgq lrhs' 
Ex. Windows key, PrtScn, Scroll Lock 
 

Numeric Keypad 
ixLHd;aul h;=re mqjrej 
Found on the right side of standard keyboards, 

this section is used for numerical input and 

basic calculations. 
iïu; h;=remqjrej, ol=Kq mi we;s w;r" fuu 
fldgi ixLHd;aul wdodkh iy uQ,sl .Kkh 
lsÍï i|yd Ndú;d fõ' 
Ex. Numbers: 0-9, Operations ( + , - , * , / ) 
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Mouse 
uQislh 
 
A computer mouse is a hand-held pointing 

device that detects two-dimensional motion 

relative to a surface. 
mß.Kl uQislh hkq u;=msglg idfmalaIj oaúudk 
p,s;h y÷kd .kakd w;ska tyd fuyd p,kfha 
fhosh yels oelaúfï Wmdx.hls' 
 

This motion is typically translated into the 

motion of the pointer (cursor) on a display. 
fuu p,s;h idudkHfhka mß.Kl ;srh u; we;s 
B;,fha ^l¾irfha& p,s;h njg mßj¾;kh fõ' 
 

A mouse typically features two or more buttons 

and a scroll wheel, which can be utilized to 

select items, open menus, and scroll through 

documents. 
uQislhl idudkHfhka fnd;a;ï folla fyda jeä 
.Kkla iy wkqp,k frdaohla wvx.= jk w;r tAjd 
whs;u f;aÍug" fukq újD; lsÍug iy f,aLk 
yryd wkqp,kh lsÍug Ndú;d l< yelsh' 
 
The computer mouse emerged in the 1960s, 

with early wooden prototypes using wheels. 

mß.Kl uQislh 1960 .Kka j,§ u;= jQ w;r" uq,a 
,S uQ,dlD;s frdao Ndú;d lr we;' 
 

Later, the standard design became a ball rolling 

inside the mouse. 
miqj iïu; wdlD;sh fjkia lr uQislh 
;=< fnda,hla fh§h. 

 

In the 1990s, mouse became smarter with lasers 

replacing balls, and then wireless technology 

was introduced to eliminate the need for cords. 

1990 § muK fnda,h fjkqjg f,ai¾ fh§fuka 
uQisl jvd;a iqyqre úh' ;jo /yeka rys; 
;dlaIKh y÷kajd§fuka /yekaj, 
wjYH;dj bj;a lf<ah'  
 

Parts of a mouse 
uqislhl fldgia 
 
 
 

Technologies 
;dlaIKhka 
 
Mechanical Mouse 

A type of computer mouse that uses a physical 

mechanism typically a ball to detect motion. 
p,kh y÷kd .ekSug idudkHfhka  fnda,hla we;s 
fN!;sl hdka;%Khla Ndú;d lrk mß.Kl uQisl 
j¾.hls' 
 

 

 

 

 

 

 

 

 

 

 
 

LED Mouse 

An optical mouse uses a light source, such as an 

LED, to track its movement on a surface. 

Optical Mouse u;=msgla u; tys p,kh 
ksÍlaIKh lsÍug LED jeks wdf,dal m%Njhla 
Ndú;d lrhs' 
 
 

 

 

 

 

 

 

 

 

 
 

Laser Mouse 

A type of optical mouse that uses a laser instead 

of an LED to track its movement. 

p,kh ksÍlaIKh lsÍug LED fjkqjg f,ai¾ 
Ndú;d lrk oDYH uQisl j¾.hls' 
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LED Mouse vs Laser Mouse 

LED uQislh iy Laser uQislh w;r fjkialï 
 

LED Mouse Laser Mouse 

Response time is 

slow  
m%;spdr ld,h 
ukao.dó 

Response time is 

fast 
m%;spdr ld,h 
fõ.j;a 

Affordable  
jvd oeßh yels ñ,ls 

Expensive 
jvd ñ, wêlhs 

Works well on flat 

and non-reflective 

surfaces,struggles on 

glossy or transparent 

surfaces. 
me;,s yd mrdj¾;l 
fkdjk mDIaG u; 
fyd¢ka l%shd lrhs" 
È,sfik fyda úksúo 
fmfkk mDIaG u; 
ksis f,i l%shd 
fkdlrhs 

Works on a wide 

variety of surfaces, 

including glossy and 

transparent ones 
È,sfik iy úksúo 
fmfkk tAjd we;=¿j 
úúOdldr mDIaGhka 
u; l%shd lrhs 

Offers lower DPI 

wvq DPI ,nd fohs    
Higher DPI 

by< DPI ,nd fohs 

 
Connectivity Types 
iïnkaO;d j¾. 
 
Wired Mouse 

Connects to a computer using a physical cable, 

usually with a USB or PS/2 connector. 

idudkHfhka USB fyda PS/2 iïnkaOlhla iys; 
fN!;sl flan,hla Ndú;fhka mß.Klhlg 
iïnkaO fõ' 
 
Wireless Mouse  
Connects to a computer without a cable, usually 

via Bluetooth or a USB receiver. 

idudkHfhka íÆgQ;a fyda USB .%dylhla yryd 
flan,hla fkdue;sj mß.Klhlg iïnkaO fõ 
 
Form Factors 
wdlD;s idOl  
 
Horizontal Mouse 

The traditional mouse design with two buttons 

and a scroll wheel. 
fnd;a;ï folla iy wkqp,k frdaohla iys; 
idïmarodhsl uQisl ks¾udKh fõ' 
 
 
 
 
 
 
 

Vertical / Ergonomic Mouse 

A vertical mouse is an Ergonomic computer 

mouse designed to promote a more natural 

hand and wrist position, resembling a 

handshake posture, to reduce strain and 

prevent repetitive stress injuries. 
isria uQislhla hkq jvd;a iajdNdúlj w; iy 
ue‚la lgqj msysàu m%j¾Okh lsÍu i|yd 
ks¾udKh lr we;s Ergonomic mß.Kl uQislhls" 
th w;g w; §fï bßhõjlg iudk fõ" úl%shd wvq 
lsÍug iy mqkrdj¾;k wd;;s  j<lajd .ekSug 
Woõ fõ 
 

 

 

 

 

 

 

 

 

General-Purpose Mouse vs Gaming Mouse 

A general-purpose mouse is designed for 

everyday tasks such as web browsing, office 

work, and basic computer use. It is simple, 

affordable, and focuses on comfort and 

reliability. 
fmdÿ ld¾h uQislhla fjí n%jqia lsÍu" ld¾hd, 
lghq;= iy uQ,sl mß.Kl Ndú;h jeks tÈfkod 
ld¾hhka i|yd ks¾udKh lr we;' th ir," 
oeßh yels ñ,lg ,nd .; yels w;r iqjmyiqj 
iy úYajikSh;ajh flfrys wjOdkh fhduq lrhs' 
 

A gaming mouse is designed for gaming and 

high-performance tasks. It offers higher 

precision, faster response times, customizable 

buttons, and adjustable sensitivity (DPI) for 

improved control and accuracy. 
l%Svd uQislhla l%Svd iy by< ld¾hidOkhla iys; 
ld¾hhka i|yd ks¾udKh lr we;' th jeä ÈhqKq 
l< md,kh iy ksrjoH;djh i|yd by< 
ksrjoH;djhla" fõ.j;a m%;spdr ld,hka" 
wNsreÑlrKh l< yels fnd;a;ï iy fjkia l< 
yels ixfõ§;dj (DPI) ,nd fohs' 
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There are several use cases of Mouse. 
uqislh ys Ndú; lsysmhla we;' 
 
Moving the cursor 

By sliding the mouse on a flat surface, the cursor 

on the screen can be moved. 
uQislh me;,s u;=msgla u; ,siaid hdfuka" ;srh 
u; we;s l¾irh p,kh l< yelsh' 
 
Clicking 

Pressing the left button is the most common 

method for selecting items, activating buttons, 

and opening programs. 
jï fnd;a;u tîu whs;u f;dard.ekSu" fnd;a;ï 
il%sh lsÍu iy jevigyka újD; lsÍu i|yd 
jvd;a fmdÿ l%uhls' 

 
Scrolling  

The scroll wheel on most mice enables us to 

scroll up and down through web pages, 

documents, and lists. 
fndfyda uQislhkaf.a wkqp,k frdaoh fjí msgq" 
f,aLk iy ,ehsia;= yryd by<g iy my<g 
wkqp,kh lsÍug wmg yelshdj ,nd fohs' 

 
Dragging 

Clicking and holding the left button while 

moving the mouse allow us to drag objects on 

the screen. 
uQislh f.k hk w;r;=r jï fnd;a;u la,sla lr 
w,a,df.k isàfuka ;srh u; jia;+ka weof.k 
hdug wmg bv i,ihs' 
 
Gaming  

Often have additional buttons and features that 

can be programmed for specific games. 
fndfyda úg úfYaIs; l%svd i|yd jevigyka.; l< 
yels w;sf¾l fnd;a;ï iy úfYaIdx. ;sfí' 
 
NOTE : 

 

DPI (Dots per inch) 

Measures how far your cursor on the screen 

moves in relation to how much you move the 

physical mouse itself. 
fN!;sl uQislh p,kh lrk m%udKhg idfmalaIj 
;srfha we;s Tfí l¾irh fl;rï ÿrg p,kh 
fõo hkak ukskq ,nhs' 
 
Many modern mice come with adjustable DPI 

settings that can be easily changed on-the-fly 

using buttons on the mouse itself or through 

the manufacturer's software. 

fndfyda kùk uQislhka j, fjkia l< yels DPI 
ieliqï iuÕ meñfKk w;r tAjd uQislfha we;s 
fnd;a;ï Ndú;fhka fyda ksIamdolhdf.a 
uDÿldx.h yryd myiqfjka fjkia l< yelsh 

Trackball  
ud¾. .=,dj 
 

 

 

 

 

 

 

 

Instead of moving the entire device across a 

surface, you use a stationary ball to control the 

cursor's movement. 
iïmQ¾K Wmdx.h u;=msgla yryd f.k hkjd 
fjkqjg" l¾irfha p,kh md,kh lsÍug ia:djr 
fnda,hla Ndú;d lrhs' 
 
The trackball concept originated around 1947 

with a patent filed for a device called the 

"trackball" by British engineers. 

g%elafnda,a ixl,amh wdrïN jQfha 1947 § muK 
ì%;dkH bxðfkarejka úiska —g%elafnda,a— kï 
WmlrKhla i|yd f.dkq lrk ,o fmagkaÜ 
n,m;%hla iuÕsks' 
 
Popular in the 70s and 80s, trackballs were 

widely used in computers and game consoles. 

Although ergonomic and optical mice later 

gained dominance, trackballs are still favored 

by some users for their comfort and precision in 

design work. 

70 iy 80 ld,fha§ ckm%sh jQ g%elafnda,a mß.Kl 
iy l%Svd fldkafida,j, nyq,j Ndú;d úh' 
ergonomic iy optical uqislhka miqj m%p,s; 
jqjo" g%elafnda,a ;ju;a iuyr mßYS,lhska úiska 
Tjqkaf.a myiqj iy ie,iqï ld¾hfha 
ksrjoH;djh i|yd fhdod .ks' 
 
A mouse requires more desk space but is 

generally less expensive, whereas a trackball 

requires less space because it remains 

stationary but is usually more expensive. 
uQislhla Ndú; lsÍug jeä fïi bvla wjYH jk 
kuq;a idudkHfhka th wvq ñ,la .kS' thg 
m%;súreoaOj" g%elafnda,hla ia:djrj mj;sk neúka 
wvq bvla muKla wjYH jk kuq;a th idudkHfhka 
jeä ñ,la .kS' 
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Trackpoint 

 

 

 

 

 

 

 

 

 

 

The trackpoint device is utilized for cursor 

control on a computer as a pointing device. 
mß.Klhl l¾irh md,kh lsÍu i|yd oelaùfï 
Wmdx.hla f,i trackpoint Wmdx.h Ndú;d lrhs' 
 

It is typically positioned between the G, H and B 

keys on the keyboard. 

th idudkHfhka h;=re mqjrefõ G, H iy B h;=re 
w;r ia:dk.; lr we;' 
 
The TrackPoint was invented by Ted Selker, a 

researcher and professor at MIT (Massachusetts 

Institute of Technology). 

TrackPoint Wmdx.h fidhd.kq ,enqfõ MIT 

(Massachusetts Institute of Technology) ys 
m¾fhaIlfhl= iy uydpd¾hjrfhl= jk Ted 

Selker úisks' 
 
By applying pressure to the trackpoint in 

various directions, the user enables cursor 

movement across the screen. 

Trackpoint ys úúO ÈYdjka j,g mSvkh fh§fuka 
mßYS,lhdg ;srh u; l¾irh p,kh l< yelsh' 
 

By changing the pressure sensitivity applied on 

the trackpoint, the speed at which the cursor 

moves, etc. can be altered. 
mßYS,lhd trackpoint u; fhdok mSvk 
ixfõ§;dj fjkia lsÍfuka l¾ir h p,kh jk 
fõ.h wdÈh fjkia l< yelsh' 
 

Trackpoints are often preferred in situations 

where using a mouse may not be practical or 

convenient, such as in crowded or confined 

spaces. 
ckdlS¾K fyda iSñ; wjldYhla jeks uQislhla 
Ndú;d lsÍu m%dfhda.sl fyda myiq fkdjk wjia:d 
j,§ trackpoint Ndú;d l< yels ùu' 
 
 
 
 
 

Increased efficiency can be achieved by being 

able to move the cursor without moving the 

hand when typing with the keyboard in a 

process that requires small mouse movements. 
h;=remqjrej u.ska h;=relrKh lrk 
wjia:djl§ iq¿ uQisl p,khka wjYH úg w; 
p,kh fkdlr l¾irh p,kh l< yelsùu ksid 
ld¾hlaIu;dj jeäh' 
 
 

 

Joystick 
fufyhqï háh 
 

 

 

 

 

 

 

 

 

 

 

 

The cursor or other graphical element on the 

computer screen can be controlled by a joystick 

which is a pointing device.  
oelaùfï Wmdx.hla jk fufyhqï háh u.ska 
mß.Kl ;srfha l¾irh fyda fjk;a Ñ;%l 
uQ,dx.hla md,kh l< yelsh' 
 

Different types of joysticks exist, including those 

used in gaming consoles, aircraft control 

systems, and robot controlling systems.  
mß.Kl l%Svd fldkafida," .=jka hdkd md,k 
moaO;s iy úúO frdfnda hka;% md,k moaO;s 
we;=¿j úúO j¾.fha fufyhqï há mj;S'  
 
C. B. Mirick developed this device to control 

aircraft during World War I. 
fuu Wmdx.h C. B. Mirick úiska m<uq f,dal hqoaO 
ld,fha .=jka hdkd md,kh lsÍu i|yd ksmojd 
we;' 
 
A joystick consists of a lever attached to a base 

that can be moved in different directions.  
fufyhqï háh" mdoulg iúl< úúO ÈYdj,g 
p,kh lrúh yels ,Sjrhlska iukaú; fõ' 
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Controllers 

Today's gaming consoles like Xbox, PS5, Nintendo 

Switch use improved joysticks.  

j¾;udkfha mj;sk Xbox, PS5, Nintendo Switch 
jeks mß.Kl l%Svd lkafida,j, jeäÈhqKq lrk ,o 
fufyhqï há Ndú;d fõ' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

One of the special features of these is the presence 

of buttons that can provide analog inputs.  
fïjdfhys tla úfYaI;ajhla jkafka m%;siu wdodk 
,ndÈh yels fnd;a;ï mej;Suhs' 
 
It typically includes two joysticks (analog sticks), 

buttons, triggers, and directional controls.  
thg idudkHfhka fcdhsiaála folla" fnd;a;ï" á%.¾ 
iy ÈYdkq.; md,khka we;=<;a fõ' 
 

An example of the use of these buttons is they can 

be used to keep the vehicle at a constant speed 

without accelerating in new versions of computer 

games such as Forza Horizon, NFS etc.  

fuu fnd;a;ï Ndú;fha WodyrKhla f,i Forza 

Horizon, NFS jeks mß.Kl l%Svdj, kj ixialrK 
j, jdykh ;ajrKh ùug fkd§ tAldldr fõ.hl 
mj;ajd .ekSu .; yelsh'  
 
They have the ability to perform game-specific 

tasks using unique joystick motions, such as 

shaking, tilting, or pressing with varying 

intensities. 
úúO ;Sj%;djhka iuÕ fi,ùu" we,ùu fyda tîu 
jeks fcdhsiaála p,k Ndú;fhka l%Svdjg úfYaIs; 
ld¾hhka bgq lsÍfï yelshdj fïjdg we;' 
 

As an example, imagine in a survival game, a torch 

malfunctions during a dark mission, requiring the 

player to shake the joystick, resembling a real 

torch, for a natural and engaging gaming 

experience. 

WodyrKhla f,i" survival game tll §" w÷re 
fufyhqul úÿ,s mkaoula l%shd úrys; jk w;r" 
mßYS,lhdg jvd;a fydo l%Svd w;aoelSula i|yd ienE 
mkaoulg iudkj fufyhqï háh fi,ùug wjYH 
fõ' 
 
 
 

Comparison  

 

Aspect Keyboard Controller 

Input Method 
wdodk l%uh 

Uses keys for commands and movement 
úOdkhka iy p,khka i|yd h;=re Ndú;d 
lrhs' 

Uses buttons, triggers, and analog sticks 

fnd;a;ï" triggers iy analog sticks Ndú;d 
lrhs' 

Movement 

Control 
p,k md,kh 

Digital input (keys are either pressed or 

not pressed) 
äðg,a wdodkhls ^ tkï h;=re Tnd we; 
fyda Tnd fkdue; hk wjia:d fol mu‚'& 

Analog input allows gradual and variable 

movement 
m%;siu wdodkh uÕska l%udkql+, iy úp,H 
p,khka isÿ lsÍug bv i,ihs' 

Number of 

Inputs 
wdodk ixLHdj 

Typically has a large number of keys 

available 
idudkHfhka úYd, h;=re ixLHdjla mj;skq 
,nhs'  

Has a smaller number of buttons and 

controls 
mj;sk fnd;a;ï iy md,k ixLHdj 
idfmalaIj wvqh' 

Precision 
ksrjoH;dj 

Allows precise cursor control when used 

with a mouse 
uQislhla iuÕ Ndú;d lrk úg ksrjoH 
cursor md,khlg bv i,ihs' 

Provides directional control through 

analog sticks 

analog sticks yryd fyd| ÈYdk;s md,khla 
imhhs' 

Customization Keys can often be reassigned to different 

functions 
fndfyda úg h;=re úúO ld¾hhka i|yd 
kej; mjrd §ug yelshdj we;' 

Buttons can often be reassigned, 

depending on the device or software 
Wmdx.h fyda uDÿldx.h u; mokïj 
fnd;a;ï ks;r kej; mjrd §ug yelshdj 
mj;S' 
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Light Gun 
 

 

 

 

 

 

 

 

A light gun functions as a computer pointing 

device and control input in arcade and video 

games, detecting and responding to screen-

emitted light for user interaction. 

Light gun mß.Kl oelaùfï Wmdx.hla f,i l%shd 
lrk w;r arcade iy ùäfhda l%Svd j, wdodk 
,nd§u isÿ lrhs" mßYS,l wka;¾l%shd i|yd 
;srfha-úfudapkh jk wdf,dalh y÷kdf.k tAjdg 
m%;spdr olajhs' 
 
When you pull the trigger, the gun flashes light, 

and the screen shows a white spot where you 

aimed. 
Tn fjä ;nk úg" ;=jlal=j wdf,dalh úysÿjk 
w;r" ;srh Tn b,lal l< ia:dkfha iqÿ meye;s 
ia:dkhla fmkajhs' 
 

A sensor in the gun detects the spot and 

calculates your aim. The gun and screen are 

synced to work together, so the gun knows your 

exact target. 
;=jlal=fõ we;s ixfõolh tu ia:dkh y÷kdf.k 
Tfí b,lalh .Kkh lrhs' ;=jlal=j iy ;srh 
tlg jev lsÍug iuuqyq¾; lr we;" tu ksid 
;=jlal=j Tfí ksYaÑ; b,lalh okS'  
 

Example: 

Duck Hunt is a classic shooting game for the 

Nintendo Entertainment System (NES), where 

the main feature is the light gun the NES 

Zapper. Players use the light gun to aim and 

shoot ducks flying across the screen, with the 

goal of hitting them before they escape. Duck 

Hunt hkq Nintendo Entertainment System (NES) 
wh;a jk fjä ;eîfï l%Svdjls" fuys m%Odk 
,laIKh jkafka light gun jk NES Zapperh' 
;srh yryd mshdir lrk ;drdjka mek hdug fmr 
Tjqkag myr §fï wruq‚ka b,lal lr fjä 
;eîug, l%Svlhska light gun Ndú;d lrhs' 
 
 
 
 
 
 
 

 

 

Light Pen 
wdf,dal ixfõÈ mEk 
 
 
 
 
 
 
 
 
 
 

A light pen is a handheld input device 

resembling a pen that can detect light emitted 

by a computer screen, allowing interaction with 

the screen by pointing, selecting, and drawing 

directly on CRT monitors. 
wdf,dal ixfõÈ mEkla hkq mß.Kl ;srhlska 
úfudapkh jk wdf,dalh y÷kd.; yels mEklg 
iudk wf;a f.k hd yels wdodk Wmdx.hls" th 
iDcqju CRT ;sr u;   fhduq lsÍfuka" f;aÍfuka 
iy we£fuka ;srh iuÕ wka;¾ l%shd lsÍug bv 
i,ihs' 
 
In the 1950s, Douglas Engelbart invented the 

light pen, primarily for early computer systems 

with CRT displays. 
1950§ muK" v.a,ia tx.,and¾Ü úiska wdf,dal 
mEk fidhd .kakd ,§' uQ,sl jYfhka th CRT ;sr 
iys; uq,a mß.Kl moaO;s i|yd fhdodf.k we;' 
 

It was key for tasks like CAD, drafting, and 

graphics. 

th CAD lghq;=" joka ieliqï iy Ñ;%l jeks 
ld¾hhka i|yd Ndú;d úh'  
 

The light pen detects momentary changes in 

brightness on the CRT screen when it touches 

the surface. The pen registers the specific light 

at the moment of contact, and the CRT’s rapid 

scanning helps determine the pen's position.  

light pen  th u;=msg iam¾Y lrk úg CRT ;srfha 
§ma;sfha laI‚l fjkialï y÷kd .kS' mEk iam¾Y 
jk fudfydf;a ksYaÑ; wdf,dalh igyk lrhs" iy 
CRT ys fõ.j;a ialEka lsÍu mEfkys msysàu 
;SrKh lsÍug WmldÍ fõ' 
 

This data is sent to the computer, which 

interprets it as user input for tasks like pointing, 

selecting, or drawing on the screen.  
fuu o;a; mß.Klh fj; hjkq ,nk w;r" th 
;srh u; fhduq lsÍu" f;aÍu fyda we£u jeks 
ld¾hhka i|yd mßYS,l wdodkh f,i w¾:l:kh 
lrhs' 
 

 

 

 

 

46
ictfromabc.com



LightPen Vs TouchPen 

 

Light Pen Touch Pen 

Detects light 

changes on the 

screen. ;srfha 
wdf,dal fjkialï 
y÷kd .kS' 

Interacts with touch-

sensitive surfaces.  
iam¾Y ixfõ§ mDIaGhka 
iuÕ wka;¾ l%shd lrhs' 

Used for pointing 

or selecting on CRT 

displays. CRT 
ixo¾Yl u; fhduq 
lsÍu fyda f;aÍu 
i|yd Ndú;d fõ' 

Used for drawing, 

writing, or interacting 

on touchscreens (Not 

CRT). iam¾Y ;sr ^CRT& 
fkdfõ& u; we£u" ,sùu 
fyda wka;¾ l%shd lsÍu 
i|yd Ndú;d fõ' 

 

Touchscreen 
iam¾Y ;srh 
 
A touchscreen is a type of electronic display that 

allows users to interact with a device by 

touching the screen with one or more fingers or 

a stylus. 
iam¾Y ;srhla hkq weÕs,s tllska fyda jeä 
.Kklska fyda iaghs,ia tllska ;srh iam¾Y 
lsÍfuka Wmdx.h iuÕ wka;¾ l%shd lsÍug 
mßYS,lhskag bv i,ik bf,lafg%dksl ixo¾Yl 
WmlrKhls. 
 
The position and sometimes the pressure of the 

touch are detected by sensors equipped on the 

screen, enabling the device to respond 

accordingly. 
iam¾Yfha msysàu iy iuyr úg mSvkh ;srh u; 
iú lr we;s ixfõol u.ska y÷kdf.k tA wkqj 
m%;spdr oelaùug Wmdx.hg yels fõ' 
 

The "Elograph," a transparent surface capacitive 

touchscreen, was invented by Dr. Samuel C. 

Hurst at the University of Kentucky in 1972, 

marking the development of the first 

touchscreen. 
úksúo fmfkk u;=msg Odß;%l iam¾Yl ;srhla 
jk ”Elograph” m<uq iam¾Y ;srfha j¾Okh 
iksgqyka lrñka 1972 § flkagls úYaj úoHd,fha 
wdpd¾h ieuqfj,a iS y¾iaÜ úiska fidhd .kakd ,§' 
 

With the introduction of smartphones like 

iPhone in 2007, touchscreen technology was 

further propelled, and it continues to evolve, 

with advancements seen in areas such as haptic 

feedback, pressure sensitivity, and edge-to-

edge displays. 

2007 § iPhone ys wdrïNh iam¾Y ;srh ;dËKh 
bÈßhg f.k .sh w;r" haptic feedback" mSvk 
ixfõ§;dj iy odr isg odr ixo¾Ylj, wLKav 
ÈhqKqjg u. mdohs' 

Resistive touchscreen 

This is the oldest and simplest. 
fuh mer‚;u iy ir,;u iam¾Y ;srhhs' 
 
An electrical circuit is completed when the 

screen is pressed, as two thin layers of material, 

separated by a small gap, come together. 
l=vd mr;rhlska fjka lrk ,o ;=kS øjH ia:r 
folla tlg tl;= jk neúka ;srh tnQ úg úÿ,s 
mßm:hla iïmQ¾K fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
Any type of stylus or finger, even if gloves are 

worn, can be used with resistive touchscreens. 
w;ajeiqï me<| isáh;a" ´kEu wdldrhl iaghs,ia 
fyda weÕs,a,la m%;sfrdaë iam¾Yl ;sr iuÕ Ndú;d 
l< yelsh' 
 
Capacitive touchscreen 

This is the most common type of touchscreen 

used in smartphones and tablets today. 
wo jk úg iaud¾Ü f*daka iy geí,Ü mß.Klj, 
nyq,j Ndú;d jk iam¾Yl ;sr j¾.h fuhhs' 
 

It consists of a single layer of glass or plastic 

that is coated with a conductive material.  
iam¾Yl ;srh iukaú; jkafka ikakdhl øjHhla 
iys; ùÿre fyda ma,diaála ;ks ;Ügqjlska h' 

 
Touching the screen disrupts its surface 

electrical field, detected by the touchscreen 

controller to determine touch location. 
;srh iam¾Y lsÍfuka tys u;=msg úoHq;a lafIa;%hg 
ndOd lrhs" iam¾Yl ia:dkh ;SrKh lsÍu i|yd 
iam¾Y ;sr md,lh uÕska wkdjrKh lr .kS' 
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Surface acoustic wave (SAW) Touchscreen 

The touchscreen controller uses ultrasonic 

waves to detect touch, disrupting the screen 

through a bonded piezoelectric layer, and 

gauging this disruption to pinpoint the touch 

location. iam¾Y ;sr md,lh iam¾Yh y÷kd 
.ekSug w;sèjksl ;rx. Ndú;d lrhs" nkaê; 
piezoelectric ia:rhla yryd ;srh u; ndOdjla 
we;s lrhs" iy iam¾Y ia:dkh y÷kd .ekSug fuu 
ndOdj uek n,hs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Projected capacitive (P-Cap) touchscreen 

Similar to capacitive touchscreens, this type 

employs a grid of tiny electrodes instead of a 

single conductive layer. 
Odß;%l iam¾Y ;sr j,g iudkj" fuu j¾.fha ;ks 
ikakdhl ia:rhla fjkqjg l=vd bf,lafg%dav 
cd,hla Ndú;d lrhs' 
 
 
 
 
 
 

 

 

 

 

Infrared (IR) touchscreen 

A type of touchscreen that uses a frame of 

infrared LEDs and detectors around the screen  

;srh jgd wfOdarla; LED iy wkdjrl rduqjla 
Ndú;d lrk iam¾Y ;sr j¾.hls 
 
Touching the screen blocks infrared beams 

between LEDs and detectors. The touchscreen 

controller locates your touch by identifying 

blocked beams. 

;srh iam¾Y lsÍfuka LED iy wkdjrl 

(detectors) w;r wfOdarla; lsrK wjysr lrhs' 
iam¾Y ;srh md,lh wjysr l< loïN y÷kd 
.ekSfuka Tfí iam¾Yh fidhd .kS' 
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Touchpad 
iam¾Y ;,h 
 
 
 
 
 
 
 
 
 
 
 
Touchpad is a pointing device used to move a 

cursor or control interface elements by sliding 

or tapping fingers on its surface. 

Touchpad hkq l¾irh p,kh lsÍug fyda tys 
u;=msg weÕs,s ,siaid hdfuka fyda ;Ügq lsÍfuka 
w;=re uqyqK;a uQ,øjH md,kh lsÍug Ndú;d lrk 
fhduq lsÍfï WmlrKhls' 
 

Early the touchpad, developed between 1950-

1960, replaced trackballs and other pointing 

devices in laptop models by the 1980s. uq,a 
ld,Sk 1950-1960 w;r ld, mrdihlÈ 
ixj¾Okh lrk ,o touchpad 1980 oYlh jk 
úg ,emafgdma udÈ,sj, g%elafnda,a iy wfkl=;a 
fmdhskaáka Wmdx. fjkqjg m%;sia:dmkh lrk ,§ 
 
In the late 2000s, multi-touch technology 

revolutionized touchpads, enabling complex 

gestures and enhancing user interaction. ' 2000 
oYlh w.Nd.fha§" nyq-iam¾Y ;dËKh iam¾Y 
mEâ úma,ùh fjkila we;s lf<ah" ixlS¾K 
wNskhka il%Sh lrñka iy mßYS,l 
wka;¾l%shdldß;ajh jeä ÈhqKq lf<ah' 
 
 
 
 
 

 
 
 
 
 
 
  

Scanners 
iqmÍlaYl 
 
A scanner is an input device that captures 

images, text, or objects and converts them into 

a digital format for processing. 
iqmÍlaYlhla hkq rEm" fm< fyda jia;+ka .%yKh 
lr tAjd ieliSu i|yd äðg,a wdlD;shlg 
mßj¾;kh lrk wdodk Wmdx.hls' 
 

Flatbed Scanner 
me;,s ;, iqmÍlaYlh 
 
Flatbed scanners are imaging devices used to 

create high-resolution digital image copies (soft 

copies) of images and documents. 
me;,s ;, iqmÍlaYl hkq rEm iy f,aLkj, wê-
úfNaok äðg,a rEm msgm;a ̂ uDÿ msgm;a& ks¾udKh 
lsÍug Ndú;d lrk rEmlrK Wmdx. fõ' 
 
 
 
 
 
 
 
 
 
 
Outputs are in JPEG, PNG, PDF, or other image 

file formats. 

m%;sodk JPEG, PNG, PDF fyda fjk;a rEm f.dkq 
wdlD;s j,ska fõ' 
 
They consist of a flat, transparent glass surface 

on which the item to be scanned is placed, and 

a scanning mechanism that moves underneath 

the glass to capture the image using light 

sources and sensors. 
fujd" iqmÍlaYkh l< hq;= whs;uh ;nd we;s 
me;,s tfukau úksúo fmfkk ùÿre u;=msglska 
iy wdf,dal m%Nj iy ixfõol Ndú;fhka rEmh 
.%yKh lr .ekSu ioyd jk ùÿrejg háka p,kh 
jk iqmÍlaYK hdka;%Khlska iukaú; fõ' 
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Optical Character Reader (OCR) 
m%ldY wkq,laIK lshjkh 
 
 
 
 
 
 
 
 
 
 
 
 
 
OCR converts text from scanned images, 

photos, or documents into editable and 

searchable digital text. 
m%ldY wkq,laIK lshjkh iqmÍlaYkh l< 
mska;+r" PdhdrEm fyda f,aLkj,ska Wmqgd .;a fm< 
ixialrKh l< yels iy fiúh yels äðg,a fm< 
njg mßj¾;kh lrhs' 
 
It captures a document as an image, detects 

text regions, recognizes characters using AI or 

pattern matching, and converts the text into a 

digital format like a Word document or PDF. 
th f,aLkhla rEmhla f,i .%yKh lr" fm< 
l,dm y÷kd .kS" lD;%su nqoaêh fyda rgd .e,mSu 
Ndú;fhka wlaIr y÷kd f.k fm< " Word 
f,aLkhla fyda PDF jeks äðg,a wdlD;shlg 
mßj¾;kh lrhs' 
 
Accuracy ranges from 90% to over 99% 

depending on input quality. 

wdodk .=Kd;aulNdjh wkqj ksrjoH;djh 90% 

isg 99% olajd mrdihl mj;S' 

  

 
 
 
 

Magnetic Strip Reader 
pqïnl ;Sre lshjkh 
 

A magnetic strip reader is a device that reads 

data encoded on the magnetic stripe of cards 

such as credit cards, debit cards and loyalty 

cards. 
pqïnl ;Sre lshjkh hkq fl%äÜ ldâ" fvìÜ ldâ 
iy f,dah,aá ldâ  jeks ldâm;aj, pqïnl ;Srefõ 
fla;kh lr we;s o;a; lshjk WmlrKhls' 
 

Grants entry to secured areas or systems. 
wdrlaIs; m%foaY fyda moaO;s fj; m%fõYh ,nd §u' 
 

A Magnetic Strip Reader works by detecting the 

magnetic fields on the card's stripe when 

swiped.  
pqïnl ;Sre lshjkh l%shd lrkafka iajhsma lrk 
úg ldâmf;a ;Srefõ we;s pqïnl lafIa;% y÷kd 
.ekSfuks' 
 

A magnetic head reads the encoded data, which 

is then converted into electrical signals and sent 

to a connected system for processing. 
pqïnl ysila fla;kh l< o;a; lshjhs" miqj th 
úoHq;a ix{d njg mßj¾;kh lr ieliSu i|yd 
iïnkaê; moaO;shlg hjkq ,efí' 
 
 
 
 
 

 

 

 

 

Magnetic stripes on cards have three tracks. 
ldâm;a u; pqïnl bß ;=kla we;' 
 

Track 1 

Stores alphanumeric data like the cardholder's 

name and account number. 
ldâm;a ysñhdf.a ku iy .sKqï wxlh jeks 
wlaIrdxl o;a; .nvd lrhs' 
 

Track 2 

Holds numeric data, mainly the account number 

and expiry date. 
ixLHd;aul o;a;" m%Odk jYfhka .sKqï wxlh iy 
l,a bl=;ajk Èkh .nvd lrhs' 
 

Track 3 

Less commonly used, can store additional 

details like loyalty points or balances. 

wvq jYfhka Ndú;d fõ'" loyalty points fyda 
fYaIhka jeks wu;r úia;r .nvd l< yel' 
 

They are gradually being replaced by more 

secure technologies. 
tAjd l%ufhka jvd;a wdrËs; ;dËKhka u.ska 
m%;sia:dmkh fjñka mj;S' 
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Magnetic Ink Character Reader (MICR) 
pqïNl ;Ska; wkq,laYk lshjkh 
 

 
 

MICR is a technology used for processing and 

scanning the validity documents such as checks 

and other financial instruments.  

MICR hkq fplam;a iy wfkl=;a uQ,Huh lghq;= 
j,g wod, f,aLk jeks oE ieliSu iy tjdf.a 
j,x.=;djh mÍlaId lsÍu i|yd Ndú;d lrk 
;dlaIKhls' 
 
 
  
 

 

 

 

 

MICR uses special magnetic ink to print 

characters in a standardized MICR E-13B font, 

commonly on checks. These characters are 

designed to be easily read by both humans and 

machines. 

MICR idudkHfhka fplam;aj, iïu; MICR E-

13B wl=rej, wlaIr uqøKh lsÍug úfYaI pqïnl 
;Ska; Ndú;d lrhs' fuu wlaIr ñksiqkag iy 
hka;%j,g myiqfjka lshúh yels mßÈ ks¾udKh 
lr we;' 
 

 

 

 
 
A MICR reader scans the characters using a 

magnetic field to detect their unique magnetic 

properties, converting the data into a digital 

format.  
pqïNl ;Ska; wkq,laYk lshjk pqïnl lafIa;%hla 
Ndú;fhka wlaIr ialEka lr tAjdfha wkkH pqïNl 
.=Kdx. y÷kdf.k o;a; äðg,a wdlD;shlg 
mßj¾;kh lrhs' 
 

The concept of MICR was developed in the 

1950s by a team of researchers at Stanford 

University and the Stanford Research Institute, 

led by Dr. David Shepherd. 

MICR ixl,amh 1950 oYlfha § wdpd¾h fâúâ 
fIm¾â m%uqL iageka*¾â úYaj úoHd,fha iy 
iageka*¾â m¾fhaIK wdh;kfha m¾fhaIlhka 
lKavdhula úiska ixj¾Okh lrk ,§' 

MICR improves security by validating bank 

checks and authenticating sensitive documents 

such as bonds and tax forms, helping to ensure 

accuracy and prevent fraud. 

MICR nexl= fplam;a j,x.= lsÍu iy ne÷ïlr 
iy nÿ wdlD;s jeks ixfõ§ f,aLk i;Hdmkh 
lsÍfuka wdrlaIdj jeä ÈhqKq lrhs" ksrjoH;djh 
iy;sl lsÍug iy jxpd je<elaùug WmldÍ fõ 
 
Radio Frequency Identification (RFID) 
.=jkaúÿ,s ixLHd; y÷kd.ekSu 
 
 
 
 
 
 
 
 
 
 
 
RFID is a wireless technology that uses radio 

waves to identify and track objects, animals, or 

people through RFID tags and RFID scanners. 

RFID hkq RFID ge.a iy RFID ialEk¾ yryd 
jia;+ka" i;=ka fyda ñksiqka y÷kd .ekSug iy 
¨yqne£ug fraäfhda ;rx. Ndú;d lrk /yeka 
rys; ;dlaIKhls' 
 
RFID tags, embedded with unique electronic 

data, are attached to objects for identification.  

wkkH bf,lafg%dksl o;a; iuÕ ldje§ we;s RFID 
ge.a" y÷kd.ekSu i|yd jia;+ka fj; wuqKd we;'  
 
An RFID scanner uses radio waves to read tag 

data, which is then processed by a computer 

system for analysis or storage. 

RFID ialEkrhla ge.fha o;a; lshùug fraäfhda 
;rx. Ndú;d lrhs" miqj th úYaf,aIKh fyda 
.nvd lsÍu i|yd mß.Kl moaO;shla uÕska 
ilikq ,efí' 
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Barcode Reader (BCR) 
;Sre fla; lshjkh 
 
 
 
 
 
 
 
 
 

A barcode reader is a scanning device used to 

read and decode information stored in a 

barcode. 
;Sre fla; lshjkh hkq ;Sre fla;hl .nvd lr 
we;s f;dr;=re lshùug iy úfla;kh lsÍug 
Ndú;d lrk iqmÍlaYl WmlrKhls' 
 

Barcodes are visual patterns made up of black 

and white stripes or squares that contain data 

about a product or item. 
;Sre fla; hkq ksIamdokhla fyda whs;uhla ms<sn| 
o;a; wvx.= l¿ iy iqÿ bß fyda p;=ri% j,ska iE¥ 
oDYH rgd fõ' 
 

 

 

 

 

 

 

 

 

 

 

 

A barcode reader works by emitting a light 

beam (laser or LED) onto a barcode. The white 

spaces reflect the light, while the black bars 

absorb it. 
;Sre fla;hla u; wdf,dal loïNhla ^f,ai¾ fyda 
LED) úfudapkh lsÍfuka ;Sre fla; lshjkh l%shd 
lrhs' iqÿ wjldYhka wdf,dalh mrdj¾;kh lrk 
w;r l¿ ;Sre wdf,dalh wjfYdaIKh lrhs' 
 
 
 
 
 
 
 
 
 
 
 

A sensor detects the reflected light and 

converts it into an electrical signal, which is then 

processed to decode the barcode's information. 
ixfõolhla uÕska mrdj¾;kh jQ wdf,dalh 
y÷kdf.k th úoHq;a ix{djla njg mßj¾;kh 
lrhs" th ;Sre fla;fha f;dr;=re úfla;kh 
lsÍug ilikq ,efí' 
 

The decoded data is sent to a computer or 

device for further use. 
úfla;kh l< o;a; jeäÿr Ndú;h i|yd 
mß.Klhlg fyda Wmdx.hlg hjkq ,efí' 
 
Laser Scanners 

Reads barcodes accurately using laser beams, 

even from a distance. Popular in retail. 
ÿr isg mjd f,ai¾ lsrK Ndú;fhka ;Sre fla; 
ksjerÈj lshjhs' is,a,r fj<|dfï§ fuh ckm%sh 
fõ' 
 
Imaging Scanners 

Uses a camera to capture an image of the 

barcode, which is then processed to extract the 

data. 
;Sre fla;fha rEmhla .%yKh lr .ekSug 
leurdjla Ndú;d lr miqj tu ;sre fla;h o;a; 
Wlyd .ekSu ioyd ieliSug ,la lrhs 
 
Pen-Type Scanners 

Requires the user to swipe the pen-like device 

across the barcode to capture the data. 
o;a; .%yKh lr .ekSu i|yd ;Sre fla;h yryd 
mEk jeks Wmdx.h f.k hdug mßYS,lhdg isÿ  
fõ' 
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QR (Quick Response) Codes 

QR fla; 
A QR code is a two-dimensional barcode that 

stores information in a square grid of black and 

white patterns. 

QR fla;hla hkq l¿ iy iqÿ rgd iys; y;/ia 
cd,hl f;dr;=re .nvd lrk oaúudk ;Sre fla;hls' 
 
They typically include three squares in the corners 

that help scanners detect the code's orientation, 

alignment patterns to assist with decoding, and a 

quiet zone around the perimeter to prevent 

interference.  
tAjdg idudkHfhka fldka j, fldgq ;=kla we;=<;a 
jk w;r tuÕska ialEk¾j,g fla;fha ÈYdk;sh" 
úfla;kh lsÍug iydh ùug fm<.eiaùfï rgd iy 
ndOd je<elaùu i|yd mßñ;sh jgd ksial,xl 
l,dmhla we;' 
 
 

 

 

 
 

 

QR codes can be scanned using a smartphone 

camera, either through built-in scanning features 

or by using a QR code scanner application. 

QR fla; iaud¾Üf*daka leurdjla Ndú;fhka" ì,aÜ 
ialEksx úfYaIdx. yryd fyda QR fla; ialEk¾ 
fhÿula Ndú;fhka mßf,dalkh l< yelsh' 
 
QR codes can include error correction to ensure 

data remains readable even if the code is partially 

damaged or obscured. 

QR fla;j,g fodaY ksje/È lsÍï we;=<;a l< yels 
w;r" fla;h w¾O jYfhka ydks ù fyda fkdmeyeÈ,s 
jqjo o;a; lshúh yels nj iy;sl lrhs' 
 
QR codes were invented in 1994 by Masahiro Hara 

and his team at Denso Wave to improve traditional 

barcodes by storing more data and being faster to 

scan.   

QR fla; 1994 § Masahiro Hara iy Tyqf.a 
lKavdhu úiska Denso Wave ys idïm%odhsl ;Sre 
fla; jeä ÈhqKq lsÍu i|yd jeäfhka o;a; .nvd 
lsÍu iy ialEka lsÍu fõ.j;a lsÍu u.ska fidhd 
.kakd ,§' 
 

 

 

 

Feature Barcodes QR Codes 

Dimension 
udk 

 1D 2D 

Structure 
jHqyh 

Vertical lines of varying widths 
úúO m<,j, isria f¾Ld 

Grid of black squares on a white background 
iqÿ miqìul l¿ fldgq cd,lh 

Data Capacity 
o;a; Odß;dj 

Limited  
iSñ;hs  

Higher  
by<hs 

Scanning 
ialEka lsÍu 

Requires a barcode scanner 
;Sre fla; ialEkrhla wjYH fõ 

Can be scanned using smartphones  
iaud¾Ü f*daka Ndú;fhka ialEka l< yel 

Information 
úia;r 

Often contains product or 

inventory codes 
fndfyda úg ksIamdok fyda 
bkafjkagß fla; wvx.= fõ 

Can store various types of data, including URLs, 

text, contact information, etc. 

^URL&" mdG" iïnkaO;d f;dr;=re wdÈh we;=¿j 
úúO j¾.fha o;a; .nvd l< yel' 

Versatility 
nyqld¾h;dj 

Limited in functionality and use 

cases 
l%shdldÍ;ajh iy Ndú; wjia:d 
j,§ iSud fõ 

More versatile, used in marketing, payments, 

authentication, etc. 
jvd;a nyqld¾h" wf,úlrKh" f.ùï" i;Hdmkh 
hkd§ jYfhka Ndú;d fõ' 

Error Correction 
fodaI ksjerÈ lsÍu 

Generally lacks error correction 
idudkHfhka fodaI ksjerÈ lsÍula 
fkdue; 

Can include error correction  
fodaI ksjerÈ lsÍï we;=<;a l< yelsh 

Standardization 
m%ñ;slrKh 

Standards exist for different 

types of barcodes 
úúO j¾.fha ;Sre fla; i|yd 
m%ñ;s mj;S 

ISO standardization for QR codes 

QR fla; i|yd  ISO m%ñ;slrKh 

Design Flexibility 
ks¾udK 
kuHYS,s;ajh 

Limited in design options 
ks¾udK úl,amhka iSñ;hs 

Can be customized with colors, logos, and 

branding 
j¾K" ,dxPk iy fj<|kdu iuÕ wNsreÑlrKh 
l< yelsh 
 

Security 
wdrlaIdj 

Generally less secure 
idudkHfhka wvq wdrlaIdjla 

Can incorporate encryption and security features 
ixfla;kh iy wdrlaIl úfYaIdx. we;=<;a l< 
yel 
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Near Field Communication (NFC) Reader 

 

 

 

 

 

 

 

 

 

NFC readers are devices that can read data from 

NFC-enabled devices or tags when they are in 

proximity, typically within 4 cm. 

NFC lshjk hkq il%Sh NFC Wmdx. fyda ge.a 
idudkHfhka fikaáógr 4la we;=<; wdikakfha we;s 
úg" o;a; lshúh yels Wmdx. fõ' 
 
Passive Readers 
These readers only read data from NFC tags or 

devices and do not actively send out signals. 

fuu lshjkhka NFC ge.a fyda Wmdx. j,ska o;a; 
muKla lshjk w;r il%shj ix{d hjkafka ke; 

'  

Active Readers 

Active readers can both read and write data to 

NFC tags or devices.  

l%shdldÍ lshjkhkag NFC ge.a fyda Wmdx. fj; 
o;a; lshùug iy ,sùug yelsh'  
 
Uses  
Ndú; 
• Enables tap-and-pay transactions with 

smartphones, smartwatches, or NFC-enabled 

cards. 
iaud¾Ü cx.u ÿrl:k" iaud¾Ü Trf,daiq" fyda 
il%Sh NFC ldâm;a iuÕ tap-and-pay f.ùï 
il%Sh lrhs' 

• Provides secure access to buildings, offices, 

and public transportation. 
f.dvke.s,s" ld¾hd," iy fmdÿ m%jdykhg 
wdrlaIs; m%fõYhla imhhs' 
 
 
 
 
 

Optical Mark Recognition (OMR) 
m%ldY ,l=Kq lshjkh 
 
  

 

 

 

 

 

OMR is used to detect marks on predefined areas 

on a form, such as bubbles or checkboxe.  

OMR hka;%h bubbles fyda checkbox jeks fmdaruhl 
mQ¾j ksYaÑ; ia:dkhkays we;s ,l=Kq y÷kd .ekSug 
Ndú;d lrhs' 
 
OMR technology was first introduced in the 1960s 

with the IBM 805 Optical Mark Reader. 

OMR ;dlaIKh uq,skau y÷kajd ÿkafka 1960 

ld,jljdkqfõ IBM 805 Optical Mark Reader 
iuÕsks' 
 
OMR is widely used to automate tasks such as 

grading multiple-choice exams, processing 

surveys and feedback forms, and counting votes 

from marked ballots.  
nyqjrK úNd. fY%a‚.; lsÍu" iólaIK iy 
m%;sfmdaIK fmdaru ieliSu iy i,l=Kq l< Pkao 
m;%sld j,ska Pkao .Kka lsÍu jeks ld¾hhka 
iajhxl%Sh lsÍug OMR nyq,j Ndú;d fõ' 
 
 
 
 

 

 

Smart Card Reader 
iaud¾Ü ldâm;a lshjkh 
 
 
 
 
 
 
 
 
 
A Smart Card Reader is a device that reads 

information from smart cards, which are 

embedded with integrated circuits for storing and 

processing data. 
iqyqre ldâm;a lshjk hkq o;a; .nvd lsÍu iy 
ieliSu i|yd ix.Dys; mßm: iuÕ ldje§ we;s 
iqyqre ldâm;a j,ska f;dr;=re lshjk Wmdx.hls' 
 
A smart card is either inserted into or tapped on 

the reader. 
iaud¾Ü ldâm;la" lshjkh ;=<g we;=¿ lsÍu fyda 
;Ügq lsÍu isÿlrhs' 
 

The reader then communicates with the card's 

chip to retrieve or store data. 

miqj reader tl o;a; ,nd .ekSug fyda .nvd lsÍug 
ldâmf;a Ñmh iuÕ ikaksfõokh lrhs' 
 

This data is processed for tasks like authentication 

or completing transactions. 
fuu o;a; i;Hdmkh lsÍu fyda .kqfokq iïmQ¾K 
lsÍu jeks ld¾hhka i|yd ilikq ,efí' 
 
Smart cards are convenient and provides high 

security for sensitive information. 
iaud¾Ü ldâm;a Ndú;d lsÍug myiq jk w;r ixfõ§ 
f;dr;=re i|yd by< wdrlaIdjla imhhs' 
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Bio Metric Scanners  
ffcjñ;sl lshjk 
 
A biometric scanner is a device that uses unique 

physical or behavioral traits, like fingerprints or 

facial features, to identify or authenticate 

individuals. It is more secure than traditional 

passwords or PINs. 
ffcjñ;sl lshjkhla hkq mqoa.,hka y÷kd 
.ekSug fyda i;Hdmkh lsÍug weÕs,s i,l=Kq fyda 
uqyqfKa ,laIK jeks wkkH fN!;sl fyda 
p¾hd;aul ,laIK Ndú;d lrk WmlrKhls' th 
idïm%odhsl uqrmo fyda PIN j,g jvd wdrlaIs; fõ' 
 
Fingerprint Scanners 
weÕs,s i,l=Kq ialEk¾ 
These capture an image of the ridges and 

valleys of a person’s fingerprint. The data is then 

analyzed for distinctive patterns. 
fuu ialEk¾ u.ska mqoa.,fhl=f.a weÕs,s i,l=Kq 
j, l÷ jeá iy ksïkj, rEmhla ,nd .kS' o;a; 
miqj iqúfYaIS rgd i|yd úYaf,aIKh lrkq ,efí' 
 

Commonly used in mobile phones, access 

control systems, and law enforcement. 
cx.u ÿrl:k" m%fõY md,k moaO;s iy kS;sh 
l%shd;aul lsÍfï§ nyq,j Ndú;d fõ' 
 
Iris scanners 
whsßia ialEk¾ 
Near-infrared light is used to capture an image 

of the iris, and the patterns are then matched 

against a database. 
whsßia j, rEmhla .%yKh lr .ekSu i|yd 
wdikak wfOdarla; lsrK Ndú;d lrk w;r tu 
rgd o;a; iuqodhlg .e,fma' 
 

Used in high-security areas, airports, and 

government buildings. 
wê wdrËs; m%foaYj," .=jka f;dgqm<j, iy 
rcfha f.dvkeÕs,sj, Ndú; flfra' 
 

Facial Recognition Scanners 
uqyqKq y÷kd.ekSfï ialEk¾ hka;% 
This technology captures a 2D or 3D image of 

the face, focusing on features such as the 

distance between eyes, nose, and mouth. 

Software compares these features with a stored 

database. 

fuu ;dlaIKh u.ska uqyqfKa 2D fyda 3D rEmhla 
.%yKh lr .kakd w;r weia" kdih iy uqLh w;r 
ÿr jeks ,laIK flfrys wjOdkh fhduq lrhs' 
uDÿldx. fuu úfYaIdx. .nvd lr we;s o;a; 
.nvdjla iuÕ ixikaokh lrhs' 
 

Used for security, smartphone unlocking, and 

surveillance systems. 
wdrlaIdj" iaud¾Üf*daka w.=¿ yeÍu iy ksÍlaIK 
moaO;s i|yd Ndú;d fõ' 
 

 

 

 

 

 

 

 

 

 

 

Voice Recognition Scanners 
yv yÿkd.ekSfï ialEk¾ 
Captures the sound of a person’s voice and 

analyzes various features such as pitch, tone, 

and speed. 
mqoa.,fhl=f.a lgyfå Yíoh .%yKh lr .kakd 
w;r ;dr;dj" iajrh iy fõ.h jeks úúO 
úfYaIdx. úYaf,aIKh lrhs' 
 

Used in phone banking systems, voice 

assistants, and security systems. 
ÿrl:k nexl= moaO;s" y~ iydhl iy wdrlaIl 
moaO;sj, Ndú;d fõ' 
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3D Scanners 
;%sudK iqmÍlaYlh 
A 3D scanner captures an object's surface by 

emitting light, laser beams, or structured light. 

3D ialEkrhla wdf,dalh" f,ai¾ lsrK fyda 
jHqy.; wdf,dalh úfudapkh lsÍfuka jia;=jl 
u;=msg .%yKh lrhs' 
 

It detects the reflected beams, gathers data 

about the shape, and processes it into a digital 

3D model using specialized software.  
th mrdj¾;kh jQ loïN y÷kdf.k" yevh 
ms<sn| o;a; /ia lrhs" iy úfYaIs; uDÿldx. 
Ndú;fhka th äðg,a ;%sudK wdlD;shlg ilihs' 
 
 

 

 

 

 

 

 

 

 

Uses  
Ndú; 

• Creating digital models for 3D printing. 
;%sudK uqøKh i|yd äðg,a wdlD;s ks¾udKh 
lsÍu' 

• Scanning body parts for prosthetics or 

custom implants. 
lD;su fyda wNsreÑ noaO lsÍï i|yd YÍr 
fldgia mßf,dalkh lsÍu' 

• Digitizing historical artifacts or buildings for 

preservation.  
ixrlaIKh i|yd ft;sydisl mqrdjia;= fyda 
f.dvke.s,s äðg,alrKh' 

• Scanning building designs and structures 

for accurate planning and remodeling. 
ksjerÈ ie,iqï lsÍu iy m%;sixialrKh lsÍu 
i|yd f.dvke.s,s ie,iqï iy jHqyhka 
mßf,dalkh lsÍu' 

• Creating realistic 3D models for games and 

movies. 
l%Svd iy Ñ;%mg i|yd h:d¾:jd§ ;%sudK 
wdlD;s ks¾udKh lsÍu' 

 

 

 

 

 

 

 

 

 

 

 

Digitizer 
ixLHdxllh 
 

 

 

 

 

 

A digitizer is a broad category of devices used 

to convert analog inputs, such as physical 

drawings, touch gestures, or handwritten notes, 

into digital formats that can be processed by a 

computer. 
ixLHdxllh hkq fN!;sl we£ï" iam¾Y wNskhka 
fyda w;ska ,shk ,o igyka jeks wekf,d.a fhojqï 
mß.Klhlska ielish yels äðg,a wdlD;s njg 
mßj¾;kh lsÍug Ndú;d lrk mq¿,a Wmdx. 
ldKavhls' 
 
It acts as an interface between the physical and 

digital worlds, enabling precise and efficient 

input for various applications, including design, 

mapping, and engineering. 
th fN!;sl iy äðg,a f,dalhka w;r w;=re 
uqyqK;la f,i l%shd lrhs" th ie,iqï" 
is;shïlrKh iy bxðfkare we;=¿ úúO fhÿï 
i|yd ksrjoH iy ld¾hlaIu wdodkh il%Sh lrhs' 
 
Input Surface 
wdodk u;=msg 
The surface of a digitizer captures the input, 

which could be touch gestures, pen strokes, or 

other forms of analog data.  
ixLHdxllh u;=msg wdodkh .%yKh lrhs" th 
iam¾Y wNskhka" mEk wNskhka fyda fjk;a 
wdldrfha wekf,d.a o;a; úh yelsh' 

 
Stylus or Pen (Optional) 
iaghs,ia fyda mEk 

Many digitizers include a stylus to provide 

precise input, similar to writing or drawing on 

paper. 
fndfyda ixLHdxllhka lvodis u; ,sùug fyda 
we£ug iudk ksrjoH wdodkhla iemhSu i|yd 
iaghs,ia we;=<;a fõ' 
 

Primary focus here is converting input into data 

not art. 
fuys uQ,sl wjOdkh fhduq jkafka wdodkh o;a; 
njg mßj¾;kh lsÍuhs l,dj fkdfõ'
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Sensors available 
mj;sk ixfõol 
Embedded sensors detect analog input and 

translate it into digital signals. 
ldjeoa¥ ixfõol m%;siu wdodkh y÷kdf.k th 
äðg,a ix{d njg mßj¾;kh lrhs' 
  

These can include pressure sensors, 

electromagnetic resonance (EMR) sensors, or 

capacitive touch sensors. 
fïjdg mSvk ixfõol" úoHq;a pqïNl wkqkdo 
(EMR) ixfõol fyda Odß;%l iam¾Y ixfõol 
we;=<;a úh yel' 

 
Connection to a Computer  
mß.Klhlg iïnkaO lsÍu 

Digitizers typically connect to computers via 

USB, Bluetooth, or other interfaces to transmit 

data for further processing. 

USB, Bluetooth fyda fjk;a w;=reuqyqK;a yryd 
mß.Kl fj; iïnkaO ù jeäÿr ieliSu i|yd 
o;a; iïfm%aIKh lrhs' 
 

Software Interface 
uDÿldx. w;=reuqyqK; 
Special software is often used to interpret the 

input from the digitizer and convert it into a 

usable digital format (Ex. CAD software for 

design or GIS software for mapping). 
ixLHdxllfhka ,efnk wdodkh mßj¾:kh 
lsÍug iy th Ndú; l< yels äðg,a wdlD;shlg 
mßj¾;kh lsÍug úfYaI uDÿldx. fndfyda úg 
Ndú;d fõ ^Wod( ie,iqï lsÍu i|yd CAD 
uDÿldx.h fyda is;shï.; lsÍu i|yd GIS 
uDÿldx.h&' 
 
Applications of Digitizers 
ixLHdxll j, fhÿï 
• CAD (Computer-Aided Design) 

• GIS (Geographic Information Systems) 

• Medical Imaging 

• Digital Archiving 

Graphic Tablet  

 

 

 

 

 

 

 

 

A graphic tablet, also known as a drawing tablet 

or pen tablet, is an digitizer specifically 

designed for digital drawing, painting, 

designing, and other creative tasks. 

Ñ;%l geí,ghla" drawing tablet fyda pen tablet 
f,io ye¢kafõ" th äðg,a we£u" mska;dre lsÍu" 
ie,iqï lsÍu iy fjk;a ks¾udKd;aul ld¾hhka 
i|yd úfYaIfhka ks¾udKh lr we;s ixLHdxlhls' 
 
It allows users to interact with their computer 

through a stylus or pen, offering precise control 

and functionality that surpasses a standard 

mouse or trackpad for creative professionals. 
ks¾udKYS,S jD;a;slhka i|yd iïu; uQislhla 
fyda g%elamEâ tlla wNsnjd hk ksrjoH md,khla 
iy l%shdldÍ;ajhla ,nd foñka th mßYS,lhskag 
iaghs,ia fyda mEkla yryd ;u mß.Klh iuÕ 
wka;¾ l%shd lsÍug bv i,ihs' 
 
Pressure Sensitivity 
mSvk ixfõ§;dj 

Graphic tablets are sensitive to the amount of 

pressure applied with the stylus. 
.%e*sla geí,Ü iaghs,ia iuÕ fhdok mSvk 
m%udKhg ixfõ§ fõ' 

 

This feature allows users to create varying line 

thicknesses, opacity, or effects, making it 

suitable for detailed work. 
fuu úfYaIdx.h mßYS,lhskag úúO fraLd >Klu" 
mdrdkaO;djh fyda n,mEï ks¾udKh lsÍug bv 
i,ihs" th iúia;rd;aul jev i|yd iqÿiq fõ' 
 
Display (Optional) 
ixo¾Ylh 

Some graphic tablets, called pen displays, 

include a built-in screen, enabling users to draw 

directly on the display. 

Pen displays f,i ye¢kafjk iuyr .%e*sla 
geí,Ü j," mßYS,lhskag iDcqju ixo¾Ylh u; 
we£ug yels jk mßÈ idok ,o ;srhla we;=<;a 
fõ' 

 

Non-display tablets require an external monitor 

to view the output. 
ixo¾Yl fkdue;s geí,Ü j,g m%;sodkh ne,Sug 
ndysr fudksgrhla wjYH fõ' 
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Tilt Recognition  

Enables the stylus to detect the angle at which 

it is tilted. 

Stylus tl we, ù we;s fldaKh y÷kd .ekSug 
thg bv i,ihs' 
 

Resolution (Lines per Inch - LPI)  

úfNaokh ( wÕ,lg fraLd – LPI) 

Determines the detail that the tablet can 

capture. Higher LPI values result in more precise 

drawings. 
geí,ghg .%yKh l< yels úia;r ;SrKh lrhs' 
by< LPI w.hka jvd;a ksjerÈ Ñ;% we;s lrhs' 
 

Report Rate (Points per Second - PPS)  
jd¾;d wkqmd;h 

Refers to how quickly the tablet responds to the 

stylus movements. A higher PPS ensures 

smoother input. 
geí,gh ffY,Sh p,khkag fl;rï blaukska 
m%;spdr olajhso hkak i|yka lrhs' by< PPS 
tlla iqug wdodkhla iy;sl lrhs' 
 
Multi-Touch Gestures 
nyq-iam¾Y wNskhk 

Many tablets support touch gestures for 

zooming, panning, and rotating the canvas. 
fndfyda geí,Ü lekajih úYd,kh lsÍu" 
panning iy lrleùu i|yd iam¾Y wNskhka 
i|yd iyh olajhs' 
 

Applications  
fhÿï 
 
Digital Art and Illustration 

Used for creating digital paintings, sketches, 

and detailed illustrations. 
äðg,a is;=jï" lgq igyka iy iúia;rd;aul 
kso¾Yk ks¾udKh lsÍu i|yd Ndú;d fõ' 

 
Photo Editing 
PdhdrEm ixialrKh 

Provides precision in tasks like retouching and 

masking. 

Retouching iy masking jeks ld¾hhkays 
ksrjoH;djh imhhs' 

 

Graphic Design 
.%e*sla ks¾udKh 

Ideal for creating logos, typography, and 

complex designs. 
,dxPk" uqøK Ys,amh iy ixlS¾K fudaia;r 
ks¾udKh lsÍu i|yd jvd;a iqÿiqh' 
 

3D Modeling and Animation  
;%sudK wdlD;s ks¾udKh iy iÔúlrKh 

Used for sculpting, rigging, and animating 

characters. 

pß; uQ¾;s lsÍu" rigging lsÍu iy iÔúlrKh 
i|yd Ndú;d fõ' 

 

Handwriting and Note-Taking 
w;a wl=re iy igyka .ekSu 

Useful in education or presentations for 

annotating or handwriting notes. 
igyka igyka lsÍu fyda w;a wl=re lsÍu i|yd 
wOHdmkfha fyda bÈßm;a lsÍïj,§ m%fhdackj;a 
fõ' 
 
A graphic tablet is a specialized type of digitizer 

designed for drawing and design, meaning all 

graphic tablets are digitizers, but not all 

digitizers are graphic tablets. 
.%e*sla geí,Ü tlla hkq we£u iy ks¾udKh 
i|yd ks¾udKh lr we;s úfYaIs; iqmÍlaYl 
j¾.hls" tkï ish¨u .%e*sla geí,Ü iqmÍlaYl 
fõ" kuq;a ish¨u iqmÍlaYl .%e*sla geí,Ü fkdfõ' 
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Graphic tablet vs. Digitizer 

 

Feature Digitizer Graphic Tablet 

Primary Purpose 
uQ,sl wruqK 

Data conversion for CAD, mapping, 

3D modeling, and more. 

CAD, is;shïlrKh" 3D wdlD;s 
ks¾udKh i|yd o;a; mßj¾;kh' 

Digital art creation, drawing, and design. 
äðg,a l,d ks¾udKh" we£u iy 
ks¾udKh' 

Input Method 
wdodk l%uh 

Stylus, touch, scanning, or other 

methods depending on type. 
iaghs,ia" iam¾Yh" ialEka lsÍu" fyda 
j¾.h wkqj fjk;a l%u' 

Stylus (pen) on a touch-sensitive 

surface. 
iam¾Y ixfõ§ u;=msgla u; iaghs,ia 
^mEk&' 

Pressure 

Sensitivity 
mSvk ixfõ§;dj 

May or may not include pressure 

sensitivity depending on the type. 
j¾.h wkqj mSvk ixfõ§;dj 
we;=<;a úh yel fyda fkdúh yel' 

High levels of pressure sensitivity for 

artistic precision. 
l,d;aul ksrjoah;dj i|yd mSvk 
ixfõ§;djfha by< uÜgï' 

Built-In Screen 

Built-In ;srh 
Typically, does not include a screen. 
idudkahfhka ;srhla we;=<;a fkdfõ' 
 

May include a screen (pen display) or 

require an external monitor. 

;srhla (pen display) we;=<;a úh yelsh 
fyda ndysr fudksgrhla wjYH fõ' 

Resolution (LPI) 
úfNaokh 

Varies based on type; high 

resolution for CAD and mapping 

tasks. 

j¾.h wkqj fjkia fõ¦ CAD iy 
is;shïlrK ld¾hhka i|yd by< 
úfNaokh' 

High resolution, ideal for intricate and 

detailed artwork. 
wê úfNaokh" ixlS¾K iy iúia;rd;aul 
l,d ks¾udK i|yd jvd;a iqÿiqh' 

Interaction Style 
wka;¾l%shd ú,dih 

Broader interaction with CAD 

software, GIS tools, or medical 

imaging systems. 

CAD uDÿldx." GIS fuj,ï" fyda 
ffjoH rEmlrK moaO;s iuÕ mq¿,a 
wka;¾l%shd' 
 

Designed for seamless interaction with 

creative software like Photoshop or 

Illustrator. 

Photoshop fyda Illustrator jeks 
ks¾udKd;aul uDÿldx. iuÕ ndOdjlska 
f;drj wka;¾l%shd lsÍu i|yd ks¾udKh 
lr we;' 

Target Users 
b,lal.; 
mßYS,lhska 

Engineers, surveyors, designers, 

and medical professionals. 
bxðfkarejka" ñkskafodarejka" 
ks¾udKlrejka iy ffjoH 
jD;a;slhka' 

Artists, graphic designers, and 

animators. 
l,dlrejka" .%e*sla ks¾udKlrejka iy 
iÔúlrK Ys,amSka' 

Software 

Compatibility 
uDÿldx. 
wkql+,;dj 

Engineers, surveyors, designers, 

and medical professionals. 
bxðfkarejka" ñkskafodarejka" 
ks¾udKlrejka iy ffjoH 
jD;a;slhka' 

Works with creative software such as 

Adobe Photoshop and CorelDRAW. 

Adobe Photoshop iy CorelDRAW jeks 
ks¾udKYS,S uDÿldx. iuÕ l%shd lrhs' 
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Sensors 
ixfõol 
 
Sensors are devices or components that detect 

changes in ambient conditions and convert 

these changes into measurable or usable 

signals. 
ixfõol hkq wjg ;;a;a jfha fjkialï 
y÷kdf.k fuu fjkialï ueksh yels fyda Ndú; 
l< yels ix{d njg mßj¾;kh lrk Wmdx. fyda 
ixrpl fõ' 
 

They often act as the interface between the 

physical world and electronic systems. Sensors 

provide critical information for monitoring, 

control and automation purposes. 
tAjd fndfyda úg fN!;sl f,dalh iy bf,lafg%dksl 
moaO;s w;r w;=re uqyqK; f,i l%shd lrhs' 
wëlaIKh" md,kh iy iajhxl%Sh lsÍfï wruqKq 
i|yd ;SrKd;aul f;dr;=re ixfõol u.ska 
imhhs' 
 
The primary function of sensors is to sense and 

measure physical phenomena such as 

temperature, pressure, light, movement, 

proximity, sound, humidity and many others. 
ixfõolj, uQ,sl ld¾hh jkafka WIaK;ajh" 
mSvkh" wdf,dalh" p,kh" ióm;ajh" Yíoh" 
wd¾ø;djh iy ;j;a fndfyda fN!;sl ixisoaê 
oekSu iy uekSuhs' 
 

They can detect these phenomena by various 

methods including electrical, mechanical, 

optical, chemical or biological principles. 
úoHq;a" hdka;%sl" oDYH" ridhksl fyda Ôj 
úoHd;aul uQ,O¾u we;=¿ úúO l%u u.ska Tjqkag 
fuu ixisoaê y÷kd.; yelsh' 
 
Once a sensor detects a change, it produces an 

output signal. 
ixfõolhla fjkila y÷kd .;a miq" tu.ska 
m%;sodk ix{djla ksmojhs' 
 

Usually given in the form of an electrical 

voltage, current or frequency that represents 

the quantity being measured.  
idudkHfhka uksk ,o m%udKh ksfhdackh lrk 
úoHq;a fjda,aàh;djhla" Odrdjla fyda ixLHd;hla 
wdldrfhka ,ndfoa' 
 

This signal is processed and analyzed by 

electronic circuits, microcontrollers or 

computers. Also used to make decisions, take 

action, or provide feedback. 
fuu ix{dj bf,lafg%dksl mßm:" laIqø md,l 
fyda mß.Kl u.ska ilid úYaf,aIKh lrhs' 
tfukau ;SrK .ekSug" l%shd isÿlSÍug" fyda 
m%;sfmdaIK iemhSug Ndú;d lrhs' 
 

Types of sensors based on their functionality 

and application 
l%shdldÍ;ajh yd fh§u wkqj ixfõol j¾. 
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Cameras 
leurd 
 
 
 
 
 
 
 
 
 
 
 
Cameras are devices that record scenes, events, 

or moments by capturing light and converting 

it into a digital or analog representation. 
leurd hkq wdf,dalh .%yKh lr th wxls; fyda 
m%;siu ksrEmKhla njg mßj¾;kh lsÍfuka 
o¾Yk" isÿùï fyda wjia:d má.; lrk Wmdx. 
fõ' 
 
Film Camera 

 

 

 

 

 

 

 

 

 

 

Film cameras use photographic film to capture 

and store images when light exposes the film 

through the lens.  
f,kaih yryd meñfKk wdf,dalhg fiahdmg, 
mgh ksrdjrKh jk úg" rEm .%yKh lr .ekSug 
iy .nvd lr .ekSug *s,aï leurd uÕska PdhdrEm 
Ys,amSh fiahdmg, Ndú;d lrkq ,nhs' 
 

The film must be chemically developed before 

the photographs can be viewed or printed. 
PdhdrEm keröug fyda uqøKh lsÍug m%:u" tu 
fiahdmg, mgh ridhksl øjH Ndú;fhka 
ixj¾Okh l< hq;= fõ' 
 

Digital Camera 
äðg,a leurdj 
 
Digital cameras are electronic devices used to 

capture and store images and videos in digital 

format. 
äðg,a leurd hkq äðg,a udOHfhka PdhdrEm iy 
ùäfhda o¾Yk .%yKh lr .ekSug iy .nvd 
lsÍug Ndú;d lrk bf,lafg%dksl Wmdx. fõ'  
 

 

 

 

Video Cameras 

 

 

 

 

 

 

 

 

 

 

Cameras also record moving images, 

commonly known as videos. 
leurd u.ska idudkHfhka ùäfhda f,i y÷kajk 
p,kh jk rEm o má.; lrhs' 

 

Videographers use cameras to create films, 

documentaries, vlogs, and other video content. 
Ñ;%mg" jd¾;d Ñ;%mg" vlogs iy fjk;a ùäfhda 
wka;¾.;hka ks¾udKh lsÍug ùäfhda Ys,amSka 
leurd Ndú;d lrhs' 
 

Photography Cameras 
 

The first actual digital still camera was 

developed by Steven Sasson at Eastman Kodak. 
m<uq ienE äðg,a ksYap, leurdj BiaÜuka 
fldvela ys iaàjka ieika úiska ksYamdokh lrk 
,È' 
 
 
 
 
 
 
 
 
 
This prototype, which weighed nearly 4 

kilograms, used a movie camera lens, Motorola 

parts, 16 batteries, and newly invented Fairchild 

CCD electronic sensors. 
lsf,da.%Eï 4 lg wdikak nrlska hq;a fuu 
uQ,dlD;sh i|yd Ñ;%mg leurd ldphla" 
fudagfrda,d fldgia" negß 16 la iy w¨;ska 
ks¾udKh lrk ,o Fairchild CCD bf,lafg%dksl 
ixfõol Ndú;d lrk ,§' 
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It captured black-and-white images on a digital 

cassette tape. Interestingly, it had a resolution 

of only 0.01 megapixel and took a whopping 23 

seconds to snap the first digital photograph. 
th äðg,a leiÜ mghl l¿-iqÿ rEm ,nd 
.;af;ah' is;a.kakd lreK kï" tys úfNaokh 
fu.dmslai,a 0'01 la muKla jQ w;r m<uq äðg,a 
PdhdrEmh .ekSug ;;amr 23 la .; úh' 
 
The charged couple device (CCD) emerged as a 

game changer. Invented in 1969, the CCD 

replaced film by serving as a light sensor behind 

the lens. It allowed digital photography to take 

off. 

charged couple device ^CCD& l%Svdj fjkia 
lrkafkl= f,i u;= úh' 1969 § fidhd .kakd ,o" 
CCD ldph msgqmi wdf,dal ixfõolhla f,i 
fiajh lsÍfuka Ñ;%mgh m%;sia:dmkh lf<ah' th 
äðg,a PdhdrEmlrKhg bv ,nd ÿkafkah' 
 

In 2000s Digital Single Lens Reflex (DSLR) 

cameras gained prominence. 
2000 .Kkaj, äðg,a ;ks ldp m%;Hdj¾;l 
^DSLR& leurd m%uqL;ajhg m;a úh' 
 
Sony’s Mavica camera system, which used CCD 

sensors, contributed to this shift. 
CCD ixfol Ndú;d l< Sony ys Mavica leurd 
moaO;sh fuu udrejg odhl úh' 
 

 

 

 

 

 

 

 

 

 

 

The rise of mirrorless cameras marked another 

significant milestone in 2010s. 
o¾mK rys; leurdj, meñŒu 2010 
.Kkaj, ;j;a jeo.;a ikaêia:dkhla iksgqyka 
lf<ah' 
 

These cameras combined the flexibility of 

interchangeable lenses with compact designs. 
fuu leurd tlsfklg yqjudre l< yels ldpj, 
kuHYS,S nj ixhqla; fudaia;r iuÕ tAldnoaO 
lf<ah' 
 
These allowed for sharper contrast and higher 

quality images than DSLRs. 

fïjd u.ska DSLR j,ska ,nd .kak pdhdrEm j,g 
jvd meyeÈ,s fjkila iy by< .=K;ajhla iys; 
pdhdrEm ,nd .; yels úh' 
 
 
 
 
 
 
 
 
 
 
 
 

With the development of the camera, it 

gradually became a technical device capable of 

receiving an input and giving an output. 
leurdfjys ÈhqKqj;a iu. th wdodkhla ,nd 
.eksug;a m%;sodkhla ,nd §ug yels ;dlaY‚l 
Wmdx.hla njg l%ula l%ufhka m;a úh' 
 
Compact Cameras 

 

Small, lightweight cameras with a fixed lens, 

designed for easy everyday photography.  
myiqfjka tÈfkod PdhdrEmlrKfha fh§u i|yd 
ks¾udKh lr we;s" ia:djr f,kaihla iys; l=vd 
iy ieye,ä   leurd j¾.hls' 
 

Use a digital image sensor and store 

photos/videos on memory cards, with most 

settings adjusted automatically. 
äðg,a rEm ixfõolhla Ndú;d lrk fïjd" 
fndfyda ieliqï iajhxl%Shju ilia lr.ksñka 
PdhdrEm$ùäfhda fuuß ldâm;a u; .nvd lrkq 
,nhs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epson R-D1 

mirrorless 

camera 

Sony Mavica 
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Input 
wdodkh 
 
Light is directed through the lens onto the 

image sensor (CCD/CMOS). 

wdf,dalh rEm ixfõolh ( CCD/CMOS ) fj;g 
ldph yryd fhduq flfra' 

 

The sensor captures light and converts it into 

electrical signals, forming pixel-based image 

data. 
ixfõolh wdf,dalh .%yKh lr th úoHq;a ix{d 
njg mßj¾;kh lrhs" mslai,a u; mokï jQ rEm 
o;a; idohs' 
 

Memory (buffer) 
u;lh 
 

A temporary high-speed memory area used to 

hold image data before it is saved to the 

storage device.  
rEm o;a; .nvd lsÍfï Wmdx.h fj; iq/lSug 
m%:u" tajd ;djld,slj r|jd ;nd .kakd wêfõ.S 
u;l m%foaYhls' 
 

It allows the camera to capture multiple photos 

rapidly (burst mode) without waiting for each 

image to be written to the memory card. 
tla tla PdhdrEmh fuuß ldâm;g ,shefjk f;la 
/£ fkdisg" fõ.fhka PdhdrEm lsysmhla tl È.g 
.ekSug fuuÕska leurdjg wjia:dj i,id fohs' 
 

 

 

 

Processing 
ieliSu 
 
The image processor transforms raw sensor 

data into a digital image, applying color 

correction and noise reduction. 
rEm ilikh wuq ixfõol o;a; äðg,a rEmhla 
njg mßj¾;kh lrhs" j¾K ksjerÈ lsÍu iy 
Yíoh wvq lsÍu fhdod .kS' 

 
Firmware manages camera settings like 

autofocus and exposure adjustments. 
iaÓrdx. iajhx kdNs.; lsÍu iy ksrdjrK 
.e,mSï jeks leurd ieliqï l<ukdlrKh lrhs' 

 

Storage 
.nvd lsÍu 
 
Images are saved onto memory cards (e.g., SD 

cards) in file formats like JPEG or RAW. 

mska;+r JPEG fyda RAW jeks f.dkq wdlD;sj, u;l 
ldâm;a ^Wod(SD cards & ldâm;a& u; iq/fla' 

 

Temporary buffers hold data during high-speed 

shooting or transfers. 
;djld,sl n*r wêfõ.S fjä ;eîfï§ fyda udre 
lsÍfï§ o;a; r|jd ;nd .kS' 
 

Output 
m%;sodkh 
 

LCD screens or electronic viewfinders (EVF) 

display images for preview or playback. 

LCD ;sr fyda bf,lafg%dksl oiqka fidhkakka (EVF) 
fmroiqk fyda kej; Odjkh i|yd rEm ixo¾Yk 
lrhs' 

 
Images can be transferred to external devices 

via USB, Wi-Fi, or Bluetooth. 

USB, Wi-Fi fyda Bluetooth yryd rEm ndysr 
Wmdx. fj; udre l< yel' 

 

The camera can output images for printing 

either directly or through stored files. 
uqøKh lsÍu i|yd PdhdrEm iDcqju ,nd §ug fyda 
iqrlsk ,o f.dkq ud¾.fhka ,nd §ug leurdjg 
yelshdj we;' 
 
 
 
 
 
 
 
 
 
 
 

NOTE: 

Modern digital cameras are special-purpose 

embedded computers that use a processor, 

memory, and firmware to capture, process, 

and store images.  
kùk äðg,a leurd hkq rEm .%yKh lr 
.ekSug" ieliSug iy .nvd lsÍug 
fm%dfiirhla" u;lhla iy iaÒrdx. Ndú;d 
lrk úfYaI ld¾hhka i|yd jQ ldjeoa¥ 
mß.Kl fõ' 
 
Digital cameras function as input, output, 

storage, and processing devices through 

integrated systems that capture, store, and 

display digital images. 
äðg,a leurd äðg,a rEm .%yKh lrk" .nvd 
lrk iy m%o¾Ykh lrk tAldnoaO moaO;s 
yryd wdodk" m%;sodkh" .nvd lsÍu iy 
ieliqï Wmdx. f,i l%shd lrhs' 
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Webcam 

 

 

 

 

 

 

 

 

 

They are mainly used in video conferences, live 

streaming, social media, and security. 
tAjd m%Odk jYfhka ùäfhda iïuka;%Kh" iÔù 
m%jdyh" iudc udOH iy wdrlaIdj i|yd Ndú;d 
fõ' 
 

Webcam can be digitally connected to a 

computer but it doesn’t have a memory. 
fjí leurdj mß.Klhlg äðg,a f,i iïnkaO 
l< yels kuq;a thg u;lhla fkdue;' 
 
Webcams can be found embedded in computer 

hardware or as separate devices, and they are 

commonly connected to a device using USB or 

wireless protocols. 
fjíleurdjka mß.Kl oDvdx. ;=<u iú lr 
;sîug fyda fjku Wmdx. f,i ;sîug yelshdj 
we;s w;r" tajd idudkHfhka USB fyda /yeka rys; 
;dlaIKh Ndú;fhka mß.Klhlg iïnkaO 
lrkq ,nhs' 
 
It doesn’t have memory and do not store 

anything 
tajdg fjku u;lhla fkdue;s w;r lsisjla .nvd 
lr ;nd .kafkao ke;' 
 

Most of them has built in microphone  

tajdhska fndfyduhl uhsl%f*dakhla built-in 
f,iu iú lr we;' 
 

Capture both still images and video 
ksYap, PdhdrEm iy ùäfhda hk folu .%yKh 
lr .ekSug fïjdg yelshdj we;' 
 

Uses / Ndú; 

• Webcams are used to reach students 

globally by enabling distance learning and 

virtual classrooms. 
ÿria: bf.kSu iy w;:H mka;s u.ska f.da,Sh 
jYfhka isiqka fj; <Õd ùug fjí leurd 
Ndú;d lrhs' 

• Webcams are used by content creators, by 

enabling live-streaming, vlog, tutorials, and 

interactive experiences on platforms like 

YouTube, TikTok, Facebook, etc. 

YouTube, TikTok, Facebook jeks fõÈldj, 
iÔù m%jdyh" vlog, ksnkaOk jeks oE i|yd 
content creators úiska fjí leurd Ndú;d 
lrkq ,efí' 

• In healthcare, webcams facilitate 

telemedicine consultants, remote patient 

monitoring, medical training programs, etc. 
fi!LH wdrlaIKfha§" fjí leurd u.ska 
WmfoaYlhska" ÿria: frda.Ska wëlaIKh" 
ffjoH mqyqKq jevigyka wdÈhg myiqlï 
imhhs' 

 

CCTV (Closed Circuit Television) 
mshejQ mßm: leurd 
 

 

 

 

 

 

 

 

 

 

CCTV involves the use of video cameras to 

transmit a signal to a specific location, where it 

is displayed on a limited set of monitors. 

CCTV hkq iSñ; fudksgr lÜg,hl m%o¾Ykh 
flfrk ksYaÑ; ia:dkhlg ix{d iïfm%aIKh 
lsÍu i|yd ùäfhda leurd Ndú;d lsÍuhs' 
 
Unlike broadcast television, the signal is not 

openly transmitted, though it can utilize point-

to-point, point-to-multipoint (P2MP), or mesh-

wired or wireless links. 
thg ,laIHfhka ,laIHh" ,laIHfhka nyq ,laIHh 
(P2MP) fyda oe,a /yeka fyda /yeka rys; ine¢ 
Ndú;d l< yels jqjo úldYk rEmjdysks fuka 
fkdj" ix{dj újD;j iïfm%aIKh fkdfõ' 
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In 1942, CCTV was invented by a German 

Engineer Walter Bruch and it was first used for 

military purposes in Germany to capture live 

video of V-2 rockets during test launches. 

1942 §" CCTV c¾udkq bxðfkare fjda,ag¾ nDÉ 
úiska fidhd .kakd ,o w;r th m%:u jrg 
c¾uksfha ñ,sgß wruqKq i|yd Ndú;d úh' w;ayod 
ne,Sï Èh;a lsÍul§ V-2 frdlÜ j, iÔù ùäfhda 
má.; lsÍu i|yd m<uqj Ndú;d lrk ,§' 
 
Designed mainly for continuous monitoring 

and security.  
m%Odk jYfhkau wLKav ksÍlaIKh iy wdrlaIdj 
i|yd ks¾udKh lr we;' 
 

Some cameras have built-in memory for local 

video storage.  
iuyr leurdj, ùäfhda .nvd lr ;nd .ekSu 
i|yd built-in u;lhla mj;shs' 
 

Can be accessed and controlled through IP 

addresses over a network.  

cd,hla yryd IP ,smsk Ndú;fhka m%fõY ùug iy 
md,kh lsÍug yelshdj we;' 
 

Many cameras use infrared (IR) LEDs for night 

vision.  
rd;%S ld,fha meyeÈ,s o¾Yk ,nd .ekSu i|yd 
fndfyda leurdj, wfOdarla; ^infrared/IR& LED 
n,an Ndú;d fõ' 
 

Support remote viewing through computers or 

mobile devices.  
mß.Kl fyda cx.u ÿrl:k uÕska ÿria:j isg 
keröfï yelshdj imhhs' 
 

Video recordings are commonly stored in:  
ùäfhda má.; lsÍï idudkHfhka .nvd lrkq 
,nkafka( 
 

DVR (Digital Video Recorder)  

stores video from analogue cameras.  
wekf,d.a leurdj,ska ,efnk ùäfhda o¾Yk 
.nvd lrhs' 
 

NVR (Network Video Recorder)  

stores video from IP/network cameras.  

IP$cd, leurdj,ska ,efnk ùäfhda o¾Yk .nvd 
lrhs' 
 

Cloud Storage  

stores video on remote internet servers for easy 

access and backup. 
myiqfjka m%fõY ùug iy Wmia: ,nd .ekSug 
yels jk mßÈ ÿria: wka;¾cd, fiajdodhlhkays 
ùäfhda .nvd lrhs' 

 

 

Uses / Ndú; 

• CCTV is used in public spaces like parks, city 

streets, subway stations, and public squares 

to help monitor activities and ensure the 

safety of the public. 
l%shdldrlï wëËKh lsÍug iy 
uyck;djf.a wdrlaIdj iy;sl lsÍu i|yd 
WoHdk" k.r ùÈ" Wux ÿïßh ia:dk iy fmdÿ 
p;=rY% jeks fmdÿ ia:dkj, CCTV Ndú; 
flfra' 

• CCTVs are used on roads and at major 

intersections to monitor traffic flow, detect 

congestion, and identify accidents quickly 

to ensure timely responses from 

emergency services. 

CCTV ud¾.j, iy m%Odk uxikaêj, 
r:jdyk m%jdyh ksÍlaIKh lsÍug" ;onoh 
y÷kd .ekSug iy yÈis wk;=re yÈis fiajd 
j,ska ldf,daÑ; m%;spdr iy;sl lsÍu i|yd 
blaukska y÷kd .ekSug Ndú;d lrhs' 

• Homeowners use CCTV to monitor their 

properties, deter burglars, and check on 

their home while they’re away. 
ksjdi ysñhka Tjqkaf.a foam< ksÍlaIKh 
lsÍug" fidrekaf.ka wdrlaYd lr .ekSug iy 
Tjqka neyerj isák úg Tjqkaf.a ksji mÍlaId 
lsÍug CCTV Ndú;d lrhs' 

• Airports, train stations, and bus terminals 

use CCTV extensively to monitor passenger 

behavior, prevent unauthorized access, and 

ensure the safety of travelers. 
.=jka f;dgqm<" ÿïßh ia:dk iy nia m¾hka; 
u.Skaf.a yeisÍu ksÍlaIKh lsÍug" 
wkjirfhka m%fõY ùu je<elaùug iy 
ixpdrlhskaf.a wdrlaIdj ;yjqre lsÍug 
CCTV nyq,j Ndú;d lrhs' 
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Microphone 
uhsl%f*dakh 
 
The microphone is a transducer that converts 

sound into an electrical signal. 
uhsl%f*dakh hkq Yíoh úoHq;a ix{djla njg 
mßj¾;kh lrk mßj¾;lhls' 
 
Then it is converted into digital data in a 

computer. 
miqj th mß.Klhla ;=<§ äðg,a o;a; njg 
mßj¾;kh lrkq ,nhs' 
 

Opposite of a speaker.  
iamSlrhlg m%;súreoaO Wmdx.h fõ' 
 
The world’s first microphone was made to 

improve telephone systems in 19th century. 

f,dj m%:u uhsl%f*dakh ksmojk ,oafoa 19 jk 
ishjfia§ ÿrl:k moaO;s jeäÈhqKq lsÍu i|ydh' 
 

Some devices contain multiple microphones for 

noise cancellation.  
ndysr wkjYH Yío bj;a lsÍu i|yd iuyr 
Wmdx.j, uhsl%f*dak lsysmhla wvx.= fõ' 
 
Types of microphones 
uhsfl%daf*dak j¾. 
 
• According to technology 

;dlaIKh wkqj 
 
Dynamic Microphones 
.;sl uhsl%f*dak 

 
 

 

 

 

These are rugged and versatile microphones 

commonly used for live performances, 

recording instruments, and broadcasting. 
fïjd iÔù ixo¾Yk" má.; lsÍfï WmlrK iy 
úldYkh i|yd nyq,j Ndú;d jk r¿ iy 
nyqld¾h uhsl%f*dak fõ' 
 
They work by using a diaphragm attached to a 

coil that moves within a magnetic field. 
tAjd l%shd lrkafka pqïnl lafIa;%hla ;=< p,kh 
jk oÕrhlg iïnkaO m%dÖrh Ndú;d lsÍfuks' 
 
 
 

 

 

 

 

 

Condenser Microphones 
lkafvkai¾ uhsl%f*dak 

 
 
 

 
 
 
 

 

 

 

These are more sensitive and accurate, making 

them ideal for studio recording, podcasts, and 

voiceovers. 
fïjd jvd;a ixfõ§ iy ksrjoH jk w;r" 
iagqäfhda má.; lsÍu" fmdâldiaÜ iy y~ leùï 
i|yd jvd;a iqÿiq fõ' 
 
They use a thin diaphragm and a charged 

backplate to capture sound. 
tAjd Yíoh .%yKh lr .ekSu i|yd ;=kS m%dÖrh 
iy wdfrdams; miq;,hla Ndú;d lrhs' 
 
• According to design 

ie,iqu wkqj 
 
Lavalier (Lapel) Microphones 

 
 

 

 

 

 

 

 

 

 

Small, clip-on microphones often used in 

interviews, presentations, and theater 

productions. 
l=vd" la,sma lsÍug yels uhsfl%df*dak fndfyda úg 
iïuqL idlÉPd" bÈßm;a lsÍï iy kdgH ksIamdok 
j,§ Ndú;d fõ' 
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Headwear Microphone 
 

 

 

 

 

 

 

 

A head worn microphone is a hands-free 

microphone worn on the head, with the 

microphone placed near the mouth.  
ysfiys me<¢h yels uhsl%f*dakhla hkq ysi u; 
me<¢h yels" oE;a ksoyiaj ;nd.; yels 
uhsl%f*dak j¾.hls' fuys§ uhsl%f*dakh uqLh 
wi,ska msysgk fia ilia lr we;' 
 

It provides clear and consistent sound quality 

and is widely used in presentations, 

performances, broadcasting, and customer 

service. 
th uÕska meyeÈ,s fukau tAldldÍ Yío 
.=Kd;aul;djla ,nd fok w;r foaYk" rx.khka" 
úldYk lghq;= iy mdßfNda.sl fiajd i|yd 
nyq,j Ndú; fõ 
 
Hand-held microphones 

 

 

 

 

 

 

 

 

 

A microphone that is held in the user's hand 

while speaking or singing. 
l;d lsÍfï§ fyda .dhkh lsÍfï§ mßYS,lhdf.a 
w;ska w,a,df.k isák uhsl%f*dak j¾.hls' 
 

Handheld microphones are commonly used for 

public speaking, singing, interviews, 

broadcasting, and announcements.  
w;ska w,a,d.; yels uhsl%f*dak foaYk" .dhkh" 
iïuqL idlÉPd" úldYk lghq;= iy ksfõok 
i|yd nyq,j Ndú; fõ' 
 

They are portable and durable but require one 

hand to operate. 
fïjd myiqfjka /f.k hd yels iy l,a mj;sk 
iq¿ tAjd jk kuq;a l%shd;aul lsÍu i|yd tla w;la 
ksoyiaj ;nd .ekSu wjYH fõ' 
 

 
 
 

• According to connection 
iïnkaO jk wdldrh wkqj 

 

Wired Microphones 
/yeka iys; uhsl%f*dak  
 

1. Audio Cable  

 

 

 

 

 

 

 

 

 

An audio-port microphone connects using 

professional audio connectors such as XLR. It 

provides high-quality sound and reliable 

performance.  

audio-port microphone iïnkaO lrkq ,nkafka 
XLR jeks jD;a;Sh uÜgfï Y%jH iïnkaOl 
Ndú;fhks' th uÕska Wiia ;;a;ajfha Yíohla iy 
úYajdiodhl ld¾hidOkhla ,nd fohs' 
 

These microphones are commonly used in 

recording studios, broadcasting, live concerts, 

and professional sound systems. 
fuu uhsl%f*dak fmdÿfõ má.; lsÍfï ueÈß" 
úldYk lghq;=" iÔù ix.S; m%ix. iy jD;a;Sh 
uÜgfï Yío mßmd,k moaO;s i|yd Ndú; lrkq 
,nhs' 
 

2. USB Cable 

 

 

 

 

 

 

 

 

 

A USB microphone connects directly to a 

computer through a USB port. It is easy to set 

up and provides good audio quality.  

USB uhsl%f*dakhla USB port tlla yryd iDcqju 
mß.Klhlg iïnkaO lrkq ,nhs' th myiqfjka 
ielish yels w;r fyd| Y%jH .=Kd;aul;djla 
imhhs' 
 

USB microphones are commonly used for 

online meetings, podcasting, streaming, and 

voice recording. 

USB uhsl%f*dak idudkHfhka ud¾..; /iaùï" 
fmdâldiaÜ lsÍï" iÔù úldYk iy y~ má.; 
lsÍï i|yd Ndú; lrkq ,nhs' 
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Wireless Microphones 
/yeka rys; uhsl%f*dak  
 

1. Radio Microphones 

 

 

 

 

 

 

 

 

 

A radio wireless microphone transmits audio 

signals using radio frequencies (RF). It allows 

users to move freely without cables while 

maintaining good sound quality.  
fraäfhda /yeka rys; uhsl%f*dakhla uÕska 
fraäfhda ixLHd; Ndú; lrñka Y%jH ix{d 
iïfm%aIKh lrkq ,nhs' tuÕska fyd| Yío 
.=Kd;aul;djla mj;ajd .kakd w;ru" flan,a 
fkdue;sj mßYS,lhkag ksoyfia tyd fuyd hdug 
bv i,ihs' 
 

These microphones are widely used in stage 

performances, television production, public 

speaking, and broadcasting. 
fuu uhsl%f*dak fõÈld ixo¾Yk" rEmjdyskS 
ksIamdok lghq;=" fmdÿ ck;dj weu;Su iy 
úldYk lghq;= i|yd nyq,j Ndú; fõ' 
 

2. Bluetooth Microphones 

 

 

 

 

 

 

 

 

A Bluetooth microphone transmits audio 

wirelessly through Bluetooth technology. It is 

convenient and easy to connect to 

smartphones, tablets, and computers.  

Bluetooth uhsl%f*dakhla Bluetooth 
;dlaIKhyryd /yeka rys;j Y%jH iïfm%aIKh 
lrhs' th b;d myiq jk w;r iaud¾Üf*daka" 
geí,Ü iy mß.Kl fj; myiqfjka iïnkaO l< 
yelsh' 
 

Bluetooth microphones are commonly used for 

video calls, presentations, online classes, and 

casual recording. 

Bluetooth uhsl%f*dak idudkHfhka ùäfhda 
weu;=ï" foaYk" ud¾..; mka;s iy idudkH 
má.; lsÍï i|yd Ndú; lrkq ,nhs' 
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Output devices 
m%;sodk Wmdx. 
 

Monitor Technologies 
mß.Kl ;sr j¾. 
A computer monitor is the main output device 

that displays visual information from a 

computer. 
mß.Kl fudksgrhla hkq mß.Klhlska oDYH 
f;dr;=re fmkajk m%Odku m%;sodk Wmdx.hhs' 
 

There are three main types of monitors 
m%Odk fudksgr j¾. ;=kla we; 
1. CRT monitors (Cathode Ray Tube) 

lef;dav lsrK k, mß.Kl ;srh 
2. LCD monitors (Liquid Crystal Display) 

øj iaMál ixo¾Yl mß.Kl ;srh 
3. LED monitors (Light Emitting Diode) 

wdf,dal úfudapl vfhdav mß.Kl ;srh 
 

CRT Monitors 

 

 

 

 

 

 

 

 

 

They are electronic image display devices that 

dynamically show information without moving 

parts.  
tAjd p,kh jk fldgia fkdue;sj f;dr;=re 
.;slj fmkajk bf,lafg%dksl rEm ixo¾Yl 
Wmdx. fõ' 
 
CRTs are sealed glass vacuum tubes containing 

three major components. 

CRT hkq m%Odk ixrpl ;=kla wvx.= uqød ;enQ 
ùÿre ßla; k, fõ. 
 
1. Electron Source (Electron Gun) 
bf,lafg%dak m%Njh ^bf,lafg%dak ;=jlal=j& 
Emits a stream of electrons. 
fuh bf,lafg%dak Odrdjla ksl=;a lrhs' 
 

2. Electromagnetic Deflection System 
úoHq;a pqïNl wm.uk moaO;sh 
Steers the electron beam. 
th bf,lafg%dak loïNh fufyhjhs' 
 
3. Phosphorescent Screen 

fmdiamria ;srh 
Glows when hit by the electron beam. 
bf,lafg%dak loïNhg myr fok úg ;srh Èÿ,hs' 

 
 

 

 

 

 

 

 

 

 

 

In color CRT displays, there are three electron 

guns, one each for red, green, and blue. They 

aim at colored phosphors that glow with those 

colors when hit by the corresponding beams.  

j¾K CRT ixo¾Ylj," r;=" fld< iy ks,a i|yd 
bf,lafg%dak ;=jlal= ;=kla we;' tAjd b,lal 
lrkafka wod< loïNj,ska myr fok úg tu 
j¾Kj,ska È,sfik j¾K fmdiamria fj;h' 
 

 

 

LCD Monitors 

Liquid Crystal Display (LCD) monitors are a type 

of flat-panel display commonly used in laptop 

computers and desktop monitors. 

øj iaMál ixo¾Yl (LCD) mß.Kl ;srhla hkq 
,emafgdma mß.Kl iy fvialafgdma ;sr j, nyq,j 
Ndú;d jk me;,s mek,a ixo¾Yl j¾.hls' 
 

They have largely replaced CRT monitors due to 

advancements in LCD technology. 

LCD ;dËKfha ÈhqKqj fya;=fjka tAjd u.ska úYd, 
jYfhka  CRT ;sr m%;sia:dmkh lr we;s w;rs' 
 

How LCD screens work 

LCD ;sr l%shd lrk wdldrh 
 
White Backlight 

A white backlight illuminates the screen, 

providing uniform light for the display. 
iqÿ miq;, wdf,dalh u.ska ixo¾Ylh i|yd 
tAldldr wdf,dalhla imhñka ;srh wdf,dalj;a 
lrhs' 
 
The backlight is typically implemented using 

either CCFL or LED. 

miqìï wdf,dalh CCFL fyda LED Ndú;fhka 
l%shd;aul flfra' 
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Vertical Filter  
isria fmrykh 
The first layer polarizes light vertically, allowing 

only vertically aligned light to pass through. 
m<uq ia:rh u.ska isria w;g fm<.iajk ,o 
wdf,dal ;rx. muKla tA yryd hdug bv i,iñka 
wdf,dalh isria w;g O%eùlrKh lrhs' 
 
Liquid Crystals  
øj iaMál 

Liquid crystals always let light pass through, but 

they change its polarization. Without voltage, 

they twist the light, allowing it to pass through 

the horizontal filter. 
øj iaMál u.ska iEu úgu wdf,dalhg tA yryd 
.uka lsÍug bvfohs" kuq;a tu.ska wdf,dalfhys 
O%eùlrKh fjkia lrhs' fjda,aàh;djhla fkdue;s 
úg" øj iaMál u.ska wdf,dalh weUÍug ,la 
lrñka thg ;sria fmryk yryd .uka lsÍug bv 
i,ihs' 
 

With voltage, they align in the direction of the 

electric field, stopping the light from passing 

through the horizontal filter. fjda,aàh;djhla 
fh¥ úg" fuu øaj iaMál úoHq;a lafIa;%fha ÈYdjg 
fm,.eiS" ;sria fmryk yryd wdf,dalh .uka 
lsÍu wjysr lrhs' 
 
Horizontal Filter 
;sria fmrykh 
Only horizontally polarized light passes through 

this layer. 
fuu ia:rh yryd .uka lrkafka ;sriaj 
O%eùlrKh jQ wdf,dalh mu‚' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Light untwisted by the liquid crystals gets 

blocked here, creating "dark" pixels. 
øj iaMál u.ska weUÍug ,la fkdflreKq 
wdf,dalh fuys§ wjysr ù —w÷re— mslai, ks¾udKh 
lrhs' 
 

Color Filter 
j¾K fmryk 
A layer with red, green, and blue sub-pixels 

assigns colors by selectively letting light 

through. 
r;=" fld< iy ks,a Wm mslai, ia:rhla u.ska tAjd 
yryd wdf,dalhg .uka lsÍug bv §fuka j¾K 
tl;= lrkq ,nhs' 
 

Adjusting the liquid crystals above each sub-

pixel determines the brightness and final color. 
tla tla Wm mslai,hg by,ska we;s øj iaMál 
u.ska wjidk j¾Kh ks¾udKh lsÍug wjYH 
§ma;sh ilikq ,nhs' 
 

Liquid crystals explained further 
øj iaMál jeäÿr meyeÈ,s lsÍu 
Liquid crystals are made of long, thin molecules 

that act like tiny polarizing filters. The molecules 

can move freely within the crystal, but they tend 

to align with each other and with adjacent 

molecules.  
øj iaMál iE§ we;af;a l=vd O%eùlrK fmryka 
fuka l%shd lrk È.= ;=kS wKq j,sks' wKqj,g 
iaMálh ;=< ksoyfia .uka l< yels kuq;a" tAjd 
tlsfklg yd hdno wKq iuÕ fm,.eiS we;' 
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Natural State (No Voltage) 
iajNdúl ;;a;ajh ^fjda,aàh;d fkdue;& 
Liquid crystals are arranged in a twisted 

structure. This twists the polarization of light, 

allowing it to pass through the horizontal filter 

and display as a bright pixel. 
øj iaMál weUreKq jHqyhla ;=< ilia lr we;' 
fuu.ska wdf,dalhg ;sria fmryk yryd .uka lr 
§ma;su;a mslai,hla f,i o¾Ykh ùug bv 
i,iñka wdf,dalfha O%eùlrKh weUÍug ,la 
lrhs' 
 

With Voltage Applied 
fjda,aàh;djh iuÕ 
When voltage is applied, the electric field forces 

the liquid crystals to align with it. This alignment 

removes their twisting effect on the light's 

polarization, so the light no longer matches the 

horizontal filter. 
fjda,aàh;djhla fhdok úg" úoHq;a lafIa;%h ksid 
øj iaMál j,g th iu. fm,.eiSug isÿfõ' fuu 
fm<.eiau u.ska wdf,dalfha O%eùlrKh u; we;s 
weUreï n,mEu bj;a lrhs" tneúka wdf,dalh 
;sria fmryk u.ska wjysr ù ;jÿrg;a tA yryd 
.uka fkdlrhs' 
 
Types of LCD Panels 

LCD mek,a j¾. 
 
Note 

Thin Film Transistor (TFT) screens are a type of 

LCD technology that use individual transistors 

to control each pixel, resulting in sharper 

images, faster response times, and improved 

color quality. These are used today. 

TFT ;sr hkq tla tla mslai,h md,kh lsÍu i|yd 
;ks g%dkaisiagr Ndú;d lrk LCD ;dËKhls" tys 
m%;sM,hla f,i ;shqKq rEm" fõ.j;a m%;spdr 
ld,hka iy jeäÈhqKq l< j¾K .=Kd;aulNdjh 
,efí'fïjd j¾;udkfha Ndú;d lrhs' 
 

Passive Matrix LCD is an early type of LCD 

display that uses a grid of conductive rows and 

columns to control pixels. While it is simple and 

inexpensive, it has slower response times, lower 

contrast, and narrower viewing angles 

compared to Active Matrix (TFT) LCDs. These 

were used in the past. 

Passive Matrix LCD hkq mslai, md,kh lsÍu 
i|yd ikakdhl fma<s iy ;Sre cd,hla Ndú;d 
lrk uq,a j¾.fha LCD ixo¾Ylhls' th ir, yd 
ñ, wvq jqjo" th Active Matrix (TFT) LCD j,g 
idfmalaIj ukao.dó m%;spdr ld,hka" wvq fjki 
iy mgq kerUqï fldaK we;' fïjd w;S;fha§ 
Ndú;d lr we;'

1. In Plane Switching (IPS) Panel Technology 

Known for the best color accuracy, viewing 

angles, and image quality in LCD technology. 

LCD ;dlaIKfha fyd|u j¾K ksrjoH;djh" oel=ï 
fldaK iy rEmfha .=Kd;aulNdjh i|yd m%isoaOh' 
 
 
 
 
 
 

 
 

 
 

Super Plane to Line Switching (PLS) 

Developed by Samsung, similar to IPS panels 

but reportedly 10% brighter, with wider viewing 

angles, and cheaper to produce. 

Samsung úiska jeä ÈhqKq lrk ,o" IPS mek,a 
j,g iudk kuq;a jd¾;d jk mßÈ 10% §ma;su;a" 
mq¿,a kerUqï fldaK iys; iy ksIamdokh lsÍug 
,dNodhS fõ' 
 
2. Twisted Nematic (TN) Panel Technology 

Lower viewing angles, contrast ratios, and color 

production compared to other panel types. 
wfkl=;a mek,a j¾. yd ii|k úg wvq ne,Sfï 
fldaK" m%;súreoaO wkqmd; iy j¾K ksIamdokhla 
we;' 
 
 
 
 

 

 

 

 

 

3.Vertical Alignment (VA) Panel Technology 

Offers wider viewing angles and better color 

quality compared to TN panels. 

TN mek,a yd ii|k úg mq¿,a kerUqï fldaK iy 
jvd fyd| j¾K .=Kd;aul njla ,nd fohs' 
 
Slow response time and high contrast ratios but 

uneven brightness distribution. 
ukao.dó m%;spdr ld,h iy by< m%;súfrdaO;d 
wkqmd; kuq;a wiudk §ma;s fnod yeÍula we;' 
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Backlit technology 

 

LED Backlit LCD monitors 

LED (Light Emitting Diode) monitors are a type 

of LCD display that use LEDs for backlighting 

instead of the traditional CCFL (Cold Cathode 

Fluorescent Lamps). 

LED mß.Kl ;srh ^wdf,dal úfudapl vfhdav& 
mß.Kl ;srh hkq iïm%odhsl CCFL ^iS;, 
lef;dav m%;s§ma; myka& fjkqjg miq;, wdf,dalh 
i|yd LED Ndú;d lrk LCD ixo¾Yl j¾.hls' 
 

1. Edge-Lit LED 

In this design, LEDs are placed around the 

edges of the screen, and a light guide is used to 

distribute the light evenly across the display. 

fuys§" LED n,an ;srfha odr jgd ;nd we;s w;r" 
ixo¾Ylh yryd wdf,dalh tAldldrj fnod yeÍu 
i|yd wdf,dal ud¾f.damfoaYhla Ndú;d lrhs' 
 
 

 

 

 

 

 

 

 

2. Full-Array LED 

This design features a grid of LEDs directly 

behind the screen, providing more precise 

control over local dimming and brightness. 

fuh ;srh msgqmi iïmQ¾K LED n,an cd,hlska 
iukaú; jk w;r" idudkH w÷re ùï iy §ma;sh 
ms<sn| jvd;a ksjerÈ md,khla imhhs' 
 
 
 
 

 

CCFL backlit LCD Screens 

Since liquid crystals cannot produce light on 

their own, CCFL lamps provide the illumination 

required to display images. 
øj iaMál j,g iajdNdúlju ;ksj wdf,dalh 
ksmoùug fkdyels ksid" rEm o¾Ykh lsÍug 
wjYH wdf,dallrKh imhkq ,nkafka CCFL ,dïmq 
u.sks' 
 
1. Edge-Lit CCFL Monitors 

Fluorescent tubes are placed along the edges of 

the screen (typically the top and bottom or left 

and right), and a light-diffusing panel spreads 

the light across the display. 
m%;s§ma; k, ;srfha odr Èf.a ^idudkHfhka by< 
iy my< fyda jï iy ol=Kq miska& msysgqjd we;s 
w;r" wdf,dalh úiqrejd yßk mek,hla u.ska tu 
wdf,dalh ixo¾Ylh mqrd taldldrj m;=rejd yßhs' 
 
2. Direct-Lit / Full-Array CCFL Monitors 
An array of several straight fluorescent tubes is 

placed directly behind the liquid crystal panel, 

covering the entire surface area. 
iDcqj msysám%;s§ma; k, lsysmhl fm<.eiaula" øj 
iaMál mek,hg iDcqju msgqmiska iïmQ¾K mDIaG 
j¾.M,hu jefik fia msysgqjd we;' 
 
 

 

LED Monitors 

 

A semiconductor device that emits light when 

electric current passes through it.  
úoHq;a Odrdjla th yryd .uka lrk úg wdf,dalh 
úfudapkh lrk w¾O ikakdhl Wmdx.hls' 
 

An LED consists of a p-type semiconductor and 

an n-type semiconductor joined together to 

form a p-n junction.  

LED tlla p-type w¾O ikakdhlhla iy n-type 

w¾O ikakdhlhla tlg tl;= ù p-n ikaêhla 
idohs' 
 

It works on the principle of electron-hole 

recombination at a p-n junction, releasing 

energy as light.  

th p-n ikaêhl bf,lafg%dak-l=yr kej; tl;= 
lsÍfï uQ,O¾uh u; l%shd lrhs" wdf,dalh f,i 
Yla;sh ksl=;a lrhs'
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OLED (Organic Light Emitting Diode)  

Display technology that uses organic materials 

to produce light when electricity is applied.  
úÿ,sh fhdok úg wdf,dalh ksmoùug ldnksl 
øjH Ndú;d lrk ixo¾Yl ;dlaIKhls' 
 

Since each pixel emits its own light, OLED 

displays offer deep blacks, high contrast, and 

wide viewing angles without requiring a 

backlight. 
iEu mslai,hlau ;ukaf.au wdf,dalh ksl=;a lrk 
neúka" OLED ixo¾Yl miqìï wdf,dalhla wjYH 
fkdù .eUqre l¿" by< m%;súfrdaO;d iy mq¿,a 
kerUqï fldaK ,nd fohs' 
 

 

 

 

 

Comparison Between CRT, LCD and LED 

CRT, LCD iy LED w;r ixikaokh 

AMOLED (Active Matrix Organic Light 

Emitting Diode)  

Advanced OLED technology that uses an active 

matrix of thin-film transistors (TFTs) to control 

individual pixels.  
;ks mslai, md,kh lsÍu i|yd ;=kS mg, 
g%dkaisiagr (TFT) l%shdldÍ wkqlD;shla Ndú;d lrk 
Wiia OLED;dlaIKhls' 
 

It provides faster response times, better image 

quality, higher brightness, and improved power 

efficiency, making it ideal for smartphones and 

premium displays. 
th fõ.j;a m%;spdr ld,hka" jvd fyd| rEm 
.=Kd;aulNdjh" by< §ma;sh iy jeäÈhqKq l< 
n, ld¾hlaIu;dj imhk w;r" th iaud¾Üf*daka 
iy jdßl ixo¾Yl i|yd jvd;a iqÿiq fõ'

Feature CRT LCD LED 

Image Quality 
rEmfha 
.=Kd;aulNdjh 

Good 
fydohs 
 

Deep blacks and 

vibrant colors 
;o l¿ iy §ma;su;a 
j¾K mej;Su 
 
Prone to screen 

flickering 
;srh  ksú ksõ oe,aúu 
 

Lower resolutions 
wvq úfNaokh 

TN 

Lowest quality, limited color 

accuracy and narrow viewing 

angles 
wju .=Kd;aul Ndjh" iSñ; 
j¾K ksrjoH;djh iy mgq 
kerUqï fldaKhla mej;Su 
 
IPS and VA 

Better color reproduction 

and wider viewing angles 
jvd fyd| j¾K m%;sksIamdokh 
iy mq¿,a oDIaá fldaKhla ,nd 
§u 

Excellent 
úYsIaghs 
 
Superior color accuracy, 

brightness and contrast 

ratios 
Wiia j¾K ksrjoH;djh" 
§ma;sh iy m%;súreoaO wkqmd; 
,nd §u 
 
Vivid and lifelike images 
úÑ;%j;a iy Ôjudk rEm 
,nd §u 

Response Time 
m%;spdr ld,h 

Fast 
fõ.j;a  
 
Minimal motion blur 
p,k j, fnd|ùu 
wjuh 
 
Used for video 

playback and gaming  
nyq,j ùäfhda 
keröug iy mer‚ 
ùäfhda l%Svd i|yd 
Ndú;d úh 

TN 

Fastest response time good 

for gaming 
fõ.j;a m%;spdr ld,h ksid 
mß>Kl l%Svd i|yd Ndú; fõ 
 
IPS and VA 

Slower response times, 

potential motion blur 
ukao.dó m%;spdr ld,h" iy 
p,k fnd| ùu 
 

Fast 
fõ.j;a  
 
Advanced technology and 

improved panel designs 

and good for anything 
Wiia ;dlaIKh iy jeäÈhqKq 
l< mek, ie,iqï ksid 
´kEu fohlg iqÿiqh 

Reliability 
úYajikSh;ajh 
 

Bulky and prone to 

wear over time 
;rula úYd, iy 
ld,h;a iuÕ f.ù 
hdug bv we; 

High reliability and long 

lifespan 
by< úYajikSh;ajhla iy È.= 
wdhq ld,hla 

Very high reliability and 

longest lifespan 
b;d by< úYajikSh;ajhla 
iy §¾>;u wdhq ld,hla 
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Heat Generation 
;dm W;amdokh 
 

Generates significant 

heat 
ie,lsh hq;= ;dmhla 
ckkh lrhs 
 

Produces less heat 
wvq ;dmhla ckkh lrhs 
 

Highly energy-efficient 
by< n,Yla;s ld¾hlaIu 
 

Contrast Ratio 
m%;sfNao wkqmd;h 

Good contrast and 

deep blacks 
fyd| m%;sfNao iy 
.eUqre l¿ meyeh 

Moderate contrast ratio 
uOHia: m%;sfNao wkqmd;h 

High contrast ratio with 

brighter images 
§ma;su;a rEm iuÕ by< 
m%;sfNao wkqmd;h 

Environmental 

Impact 
mßir n,mEu 

Contains lead and 

consumes more 

power 
Bhï wvx.= jk w;r 
jeä úÿ,s n,hla jeh 
lrhs' 

Lower power consumption 

but contains some chemicals 
úÿ,s mßfNdackh wvq kuq;a 
iuyr ridhksl øjH wvx.= 
fõ' 

Energy-efficient and 

environmentally friendly 
n,Yla;s ld¾hlaIu jk w;r 
mßir ys;ldó fõ' 

Viewing Angles 
ne,Sfï fldaKh 

Comfortable viewing 

from different angles. 
úúO fldaKj,ska 
keröfï myiqj 
 
Outputs a Minimal 

color 
wju j¾Khla 
m%;sodkh lrhs 

TN 

Narrowest viewing angles, 

significant color and 

brightness shifts when 

viewed off-center 
udOHfhka msg; neÆ úg mgqu 
ne,Sfï fldaK" ie,lsh hq;= 
j¾Kh iy §ma;sh fjkia fõ 
 
IPS and VA 

Wider viewing angles, more 

consistent viewing 

experience 
mq¿,a kerUqï fldaK mej;Su 
yd jvd;a ia:djrj keröfï 
myiqj 

Minimal color and 

brightness distortion when 

viewed from different 

angles 
úúO fldaKj,ska neÆ úg 
wju j¾Khla ,nd fohs yd 
§ma;sh úlD;s fjhs 

Screen Size 
;srfha úYd,;ajh 

Bulky design restricts 

screen size 
;srfha úYd,;ajh iSud 
iys;h 

Larger sizes available 
úYd, ;sr m%udK ,nd .; 
yelsh 

Larger sizes available 
úYd, ;sr m%udK ,nd .; 
yelsh 

Weight and Bulk 
nr iy f;d.h 

Difficult to move and 

adjust 
p,kh lsÍug iy 
ilia lsÍug wmyiqh 

Easy to adjust 
ilia lsÍug myiqh 

Thin and Lightweight 
isyska iy ieye,ä  ksid ilia 
lsÍug myiqh 

Power 

Consumption 
n,Yla;s 
mßfNdackh 

High 
by< 

Low power consumption 

than CRT 

CRT j,g jvd wju n,Yla;s 
mßfNdackh 

Very Low 
b;d wjuh 

Lifespan 
wdhq ld,h 

Often lasts more than 

a decade 
fndfyda úg oYlhlg 
jvd jeä ld,hla mj;S 

Shorter lifespan that CRT and 

LED 

CRT iy LED j,g jvd flá 
wdhq ld,hla mj;S 

Long 
jeä ld,hla mj;S 

Price 
ñ, 

Affordable 
oeßh yels ñ,lg 
ñ,§ .; yel 

Expensive than CRT 

CRT j,g jvd ñ, wêlhs 
Most expensive due to 

advanced technology  
ÈhqKq ;dlaIKh ksid ñ, 
wêlhs 

 
 
 
 

74
ictfromabc.com



Plasma Screen 

Plasma ;srh 
 
 
 

 

 

 

 

 

 

 

 

In the late 1960s, at the University of Illinois, 

Donald Bitzer, Gene Slottow, and Robert 

Willson invented plasma screens.  

1960 w.Nd.fha§" b,sfkdhsia úYaj úoHd,fha §" 
fvdk,aâ ìÜi¾" Ôka iaf,dfgda iy frdnÜ ú,aika 
úiska ma,diaud ;sr fidhd .kakd ,§'  
 
Despite their initial popularity, competition 

from LCDs due to cost and energy efficiency led 

to production being ceased by the mid-2010s. 
Tjqkaf.a uq,a ckm%sh;ajh ;sìh§;a" msßjeh iy 
n,Yla;s ld¾hlaIu;dj fya;=fjka LCD j,ska 
we;s jQ ;rÕh 2010 oYlfha ueo Nd.h jk úg 
ksIamdokh k;r lsÍug fya;= úh' 
 

 

 

 

 

 

 

 

 

Plasma screens work by utilizing small cells 

filled with ionized gases. When an electrical 

current is applied to these gases, they emit 

ultraviolet light. 
ma,diaud ;sr l%shd lrkafka whkSlD; jdhq j,ska 
msreKq l=vd ffi, Ndú;d lrñks' fuu jdhqj,g 
úÿ,s Odrdjla fh¥ úg mdrcïnq, lsrK ksl=;a 
lrhs'  
 

This UV light then interacts with phosphors 

coated on the walls of each cell, causing them 

to emit visible light, which forms the images 

displayed on the screen. 
fuu mdrcïnq, lsrK tla tla ffi, ì;a;s u; 
wdf,am lr we;s fmdiamria iuÕ wka;¾l%shd lrhs" 
tuÕska oDYH wdf,dalh úfudapkh lrhs" tuÕska 
;srfha rEm Èiafõ' 
 

This process allows plasma screens to produce 

vibrant colors and deep blacks, making them 

popular for televisions and other display 

applications. 
ma,diaud ;sr rEmjdyskS iy wfkl=;a ixo¾Yl 
fhÿï i|yd ckm%sh f;aßula lrñka fuu 
l%shdj,sh ma,diaud ;srj,g úÑ;%j;a j¾K iy 
.eUqre l¿ j¾K ksmoùug bv i,ihs' 
 
 
 
 
 
 

 

 

 
Gene Slottow Donald Bitzer Robert Willson 
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Printers 
uqøl hka;% 
 

Hard copy output devices 
oDV msgm;a m%;sodk Wmdx. 
Hard copy output devices are hardware 

components used to produce physical (printed) 

copies of digital data. 
oDV msgm;a m%;sodk Wmdx. hkq wxls; o;a;j, 
fN!;sl ^uqøs;& msgm;a ksIamdokh lsÍug Ndú;d 
lrk oDVdx. ixrpl fõ' 
 

These can be classified into two main 

categories. 
fïjd m%Odk fldgia follg j¾. l< yelsh' 
 

1) Impact Printers 
>Ügkh jk uqøK hka;% 
 
Impact printers are a type of printer that 

produces text or images on paper by physically 

striking an inked ribbon against the paper.  
>Ügkh jk uqøK hka;% hkq lvodis u; ;Ska; 
iys; mS;a; máhla  u.ska fN!;slj myr §fuka 
lvodis u; mdG fyda rEm ksmojk uqøK j¾.hls' 
 

This mechanism is similar to that of a typewriter, 

making it one of the oldest methods of printing. 
fuu hdka;%Kh h;=re,shkhlg iudk jk w;r 
th uqøKh lsÍfï mer‚;u l%uj,ska tlls' 
 
Dot Matrix printers 
;s;a kHdi uqøl hka;% 
 
 
 
 

 

 

 

 

A type of impact printer that uses a matrix of 

small pins to create dots on the paper, forming 

characters and images. 
lvodis u; ;s;a iE§ug" wlaIr iy rEm iE§ug 
l=vd w,afmk;s wkqlD;shla Ndú;d lrk >Ügk 
uqøK hka;% j¾.hls' 
 
The quality of the print out is dependent on the 

number of pins in the print head. 
uqøKfha .=Kd;aulNdjh uqøK ysfiys we;s 
w,affmk;s .Kk u; r|d mj;S' 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

Invented in the 1960s and Early models were 

loud and not great quality, but affordable and 

reliable. 

1960 .Kkaj, fidhd .kakd ,o" uq,a udÈ,s 
f>daIdldÍ iy wvq .=Kd;aul ksIamdokhla iys; 
jqjo" ñ, wju iy úYajikSh úh' 
 
Still used today for specific tasks like carbon 

copies and industrial printing. 
ldnka msgm;a iy ld¾ñl uqøKh jeks ksYaÑ; 
ld¾hhka i|yd wog;a Ndú;d fõ' 
 
Advantages / jdis 
• They are relatively inexpensive. 

tAjd idfmalaIj ñ, wvqh' 
• They are very durable and can print on 

multiple copies of paper at once. 
tAjd b;d l,a mj;sk tAjd jk w;r tljr 
lvodis msgm;a lsysmhl uqøKh l< yelsh' 

 
Disadvantages / wjdis 
• It is noisy. 

f>daIdldÍ fõ' 
• They are slower than other types of printers. 

tAjd wfkl=;a uqøK hka;%j,g jvd ukao.dó 
fõ' 
 

Use cases  
Ndú; wjia:d 
• Printing multipart forms, such as invoices 

and receipts 
bkafjdhsia iy ßisÜm;a jeks nyqmd¾Yaúl 
wdlD;s uqøKh lsÍu 
Ex : electricity bill / ,hsÜ ì,am;a 

• Printing carbon copies 
ldnka msgm;a uqøKh lsÍu 

• Industrial applications where durability and 

reliability are important. 
l,ameje;au iy úYajikSh;ajh jeo.;a jk 
ld¾ñl fhÿï 
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Line Printer 
fma<s uqølh 
 
 

 

 

 

 

 

 

 

A line printer is a type of impact printer that 

prints one entire line of text at a time.  
fma<s uqøK hka;%hla hkq tla jrlg iïmQ¾K mdG 
fma<shla uqøKh lrk >Ügkh jk uqøK hka;%hls' 
 

These printers were commonly used in the past 

for high-volume printing tasks, especially in 

business and data processing environments. 
fuu uqøK hka;% idudkHfhka w;S;fha § by< 
m%udKfha uqøK ld¾hhka i|yd" úfYaIfhka 
jHdmdßl iy o;a; ieliqï mßirhka i|yd 
Ndú;d lrk ,§' 
 
Line printers use a mechanism such as a 

rotating drum or a chain with characters 

embossed on it. 
fma<s uqøK hka;% N%uKh jk fnrhla fyda wlaIr 
tínjQ oduhla jeks hdka;%Khla Ndú;d lrhs' 
 

As the drum or chain rotates, the characters are 

struck against the paper, creating the desired 

text. 
fnrh fyda máh N%uKh jk úg" wlaIr lvodishg 
tfrysj myr § wfmalaIs; mdG ks¾udKh lrhs' 
 
They can typically print hundreds or even 

thousands of lines per minute, making them 

suitable for large-scale printing jobs. 
Tjqkag idudkHfhka úkdählg fma<s ish .Kkla 
fyda oyia .Kkla uqøKh l< yels w;r" tAjd uyd 
mßudK uqøK /lshd i|yd iqÿiq fõ' 
 

This is noisy operation compared to modern 

non-impact printers like laser or inkjet printers. 
fuh fndfyda úg f,ai¾ fyda ;sska; úÿï uqøK 
hka;% jeks kùk >Ügkh fkdjk uqøK hka;% yd 
ii|k úg f>daIdldÍ l%shdldß;ajhla we;s lrhs' 
 
 
 
 
 
 
 
 
 

Daisy Wheel Printers 
fâis frdaol uqølh 
 
A Daisy Wheel Printer is an impact printer that 

uses a wheel with pre-formed characters 

(resembling the petals of a daisy flower) to 

produce high-quality text.  
fâis frdao uqølh hkq Wiia ;;a;ajfha mdG 
ksmoùug fmr-ieliQ wlaIr iys; ^fâis u,l 
fm;s j,g iudk& frdaohla Ndú;d lrk >Ügkh 
jk uqøK hka;%hls' 
 

It was popular during the late 1970s and 1980s, 

particularly for word processing tasks requiring 

professional-looking text output. 

th 1970 .Kkaj, w. iy 1980 .Kkaj, ckm%sh 
úh" úfYaIfhka jD;a;Sh fmkque;s mdG m%;sodkh 
wjYH jpk ieliqï ld¾hhka i|yd fõ' 
 
The daisy wheel rotates to align the required 

character with the print position.   
fâis frdaoh N%uKh jkafka wjYH wlaIrh uqøK 
ia:dkh iuÕ fm<.eiaùu i|yd fõ' 
 

A hammer strikes the selected character against 

an ink ribbon, transferring it onto the paper.   
ñáhla f;dard.;a wkq,laIK ;Ska; máhlg myr 
§ th lvodis u;g udre lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

Paper feed moves the paper to the next position 

for the next character.   
lvodis m%jdyh B<Õ wkq,laIK i|yd lvodis 
B<Õ ia:dkhg f.k hhs' 
 

The paper advances line by line until the entire 

document is printed.   
iïmQ¾K f,aLkh uqøKh jk f;la lvodis 
fma<sfhka fma<sh bÈßhg hhs' 
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Advantages / jdis 
• Comparable to a typewriter in text clarity and 

sharpness. 
wl=re meyeÈ,s nj iy ;shqKq nj h;=re ,shkh 
iuÕ iei¢h yels ùu' 

• Easy to replace the daisy wheel or ink ribbon. 
fâis frdaoh fyda ;Ska; máh m%;sia:dmkh lsÍu 
myiq ùu' 

 

Disadvantages / wjdis 
• Unable to print graphics or images. 

Ñ;%l fyda rEm uqøKh l< fkdyels ùu' 
• Low Speed 

wvq fõ.h 

• It is noisy. 
f>daIdldÍ fõ' 

 
 
 
2) Non Impact Printers 
>Ügkh fkdjk uqøK hka;% 
 
Non-impact printers are printing devices that do 

not physically strike the paper to produce an 

image or text.  
>Ügkh fkdjk uqøK hka;% hkq rEmhla fyda mdGhla 
ksmoùug lvodishg fN!;slj myr fkdfok uqøK 
Wmdx. fõ'  
 
Instead, they use methods like thermal, inkjet, or 

laser technology to print.  
tA fjkqjg uqøKh lsÍug ;dm" ;Ska; ú§u fyda f,ai¾ 
;dlaIKh jeks l%u Ndú;d lrhs'  
 
These printers are quieter, faster, and more precise 

than impact printers. 
fuu uqøK hka;% >Ügkh jk uqøK hka;%j,g jvd 
ksy~" fõ.j;a iy ksrjoH fõ' 
 
Thermal Printer 
;dm uqøl hka;% 
 
 
 
 
 
 
 
 
 
 

A type of printer that uses heat to produce an 

image on paper. 
lvodis u; rEmhla ksmoùug ;dmh Ndú;d lrk 
uqøK hka;% j¾.hls' 
 
 
 
 
 
 
 

There are two types of thermal printer. 
;dm uqøK hka;% j¾. folla ;sfí' 
 

Thermal printing originated from the concept of 

utilizing heat to create an image in the 1900s. 
;dm uqøKh wdrïN jQfha 1900 os rEmhla ks¾udKh 
lsÍu i|yd ;dmh Ndú;d lsÍfï ixl,amfhks' 
 

Direct thermal printers emerged in the 1970s, 

followed by thermal transfer technology in the 

1980s.  
1970 os iDcq ;dm uqøK hka;% wdrïN jQ w;r 1980 os 
;dm yqjudre ;dlaIK uqøK hka;% wdrïN úh' 
 

Both gained popularity from the 1990s to the 

present for use in receipts, labels, and point-of-

sale systems. 
folu 1990 isg j¾;udkh olajd ßisÜm;a" f,an,a iy 
point-of-sale moaO;sj, Ndú;h i|yd ckm%sh;ajh 
ú we;' 
 

1. Direct Thermal 

 

 

 

 

 

 

 

 

This uses heat-sensitive paper that darkens upon 

contact with a heated print head. 
fuys§ r;a jQ uqøK ysi iuÕ iïnkaO ùfuka w÷re 
meye jk ;dm ixfõ§ lvodis Ndú;d lrhs' 
 

Prints are temporary and prone to fading 
uqøK ;djld,sl jk w;r uelS hdug bv we;' 
 
2. Indirect Thermal  

 

 

 

 

 

 

 

 

 

It uses a ribbon with ink coating. 
th ;Ska; wdf,amkhla iys; ;ska; ßnkhla Ndú;d 
lrhs' 

 

The print head heats the ribbon, melting the ink 

and transferring it to the paper. 
uqøK ysi ;ska; ßnkh r;a lr ;Ska; WKq lr tAjd 
lvodishg iïfm%aIKh lrhs' 
 

Prints are long-lasting and can be preserved for 

longer periods. 
uqøK È.= l,a mj;sk w;r È.= ld,hla .nvd l< 
yelsh' 
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Advantages / jdis 
• Thermal printers operate at high speeds 

and produce minimal noise. 
;dm uqøK hka;% wêl fõ.fhka l%shd;aul jk 
w;r wju Yíohla ksmojhs' 

• Their simpler design and lack of ink 

cartridges generally make them less 

expensive than other printer types. 
tAjdfha ir, ks¾udKh iy ;Ska; ldá%Ê 
fkdue;slu idudkHfhka wfkl=;a uqøl j¾. 
j,g jvd ñ, wvq lrhs' 

 

• Their small size and lightweight design 

make them more portable. 
tAjdfha m%udKh l=vd iy ieye,ä  ie,iqu 
ksid iqjykSh;dj by< fõ' 

 

Disadvantages / wjdis 
• Thermal printers are mostly black and white 

and not for color printing. 
;dm uqøK hka;% fndfyda ÿrg l¿ iy iqÿ jk 
w;r j¾K uqøKh i|yd WÑ; fkdfõ'  

• Direct thermal printers themselves can be 

sensitive to high temperatures, which may 

potentially affect print quality or lifespan. 
iDcq ;dm uqøK hka;% by< WIaK;ajhkag 
ixfõ§ úh yels w;r" th uqøK 
.=Kd;aulNdjhg fyda wdhq ld,hg n,mE 
yelsh' 

 
Uses / Ndú;  
• Printing sales receipts, price tags, and 

barcode labels. 
úl=Kqï ßisÜm;a" ñ, ge.hka iy ;Sre 
fla;(barcode) f,an, uqøKh lsÍu' 

• Shipping Labels 
f,an,a uqøKh 

• Utilized in banking institutions for printing 

ATM receipts, transaction records, and 

deposit slips. 
iajhxl%Sh fg,¾ hka;% ßisÜ m;a" .kqfokq 
jd¾;d iy ;ekam;= m;% uqøKh lsÍu i|yd 
nexl= wdh;kj, Ndú; flf¾' 

 

Inkjet Printer 
;Ska; úÿï uqøK hka;%h 
 

 

 

 

 

 

 

 

An inkjet printer is a type of printer that uses 

tiny nozzles to spray liquid ink directly onto 

paper to create an image or text.  
;Ska; úÿï uqøK hka;%hla hkq rEmhla fyda 
mdGhla ks¾udKh lsÍu i|yd øj ;Ska; fl,skau 
lvodis u; biSug l=vd nozzle Ndú;d lrk uqøK 
hka;% j¾.hls' 
 
In the inkjet printing mechanism, the print head 

has several tiny nozzles, also called jets. 
;Ska; úÿï uqøK hdka;%Kfha" uqøK ysfiys l=vd 
nozzle lsysmhla we;" tAjd jet f,io ye¢kafõ' 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

As the paper moves past the print head, the 

nozzles spray the ink onto it, forming the 

characters and images. 

lvodis uqøK YS¾Ih miq lr hk úg" nozzle u.ska 
th u; ;Ska; bisk w;r" tu.ska wlaIr iy rEm 
idohs' 
 

In the late 1970s, inkjet printers that can 

reproduce digital images generated by 

computers was developed by Epson, HP, and 

Canon. 
1970 .Kkaj, w.Nd.fha§" mß.Kl u.ska ckkh 
lrk ,o äðg,a rEm m%;sksIamdokh l< yels ;Ska; 
úÿï uqøK hka;% Epson, HP iy Canon  hk 
iud.ï úiska ksmojk ,§' 
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Uses / Ndú;  
Inkjet printers are widely used for printing text 

documents such as letters, reports, essays, and 

forms. 
wl=re" jd¾;d" rpkd iy fmdaru jeks mdG f,aLk 
uqøKh lsÍu i|yd ;Ska; úÿï uqøK hka;% nyq,j 
Ndú;d fõ' 

 
Ink Tank Vs Cartridge 

Cartridge printers use replaceable ink cartridges 

and are suitable for low-volume printing, but 

they have a higher cost per page.  

Cartridge m%skag¾ uÕska udre l< yels bkala 
ldÜßÊ Ndú;d lrk w;r" tAjd wvq uqøK m%udK 
i|yd iqÿiq jqjo tla msgqjla uqøKh lsÍfï úhou 
jeäh' 
 

Ink tank printers use refillable ink tanks, 

providing a much lower printing cost and 

higher page yield, making them more 

economical for high-volume printing. 

Ink Tank m%skag¾ kej; mqrjd Ndú;d l< yels 
bkala gexls Ndú;d lrk w;r" wvq uqøK úhoula 
iy jeä msgq m%udKhla uqøKh lsÍfï yelshdj ,nd 
fok neúka jeä m%udKfha uqøK i|yd jvd;a 
wd¾Óluh fõ' 
 

Advantages / jdis 
• Produces sharp and detailed images with 

excellent color accuracy. 
úYsIag j¾K ksrjoH;djhlska ;shqKq iy 
iúia;rd;aul rEm ksmojhs' 

• Can print on a variety of media, including 

photo paper, cards, and transparencies. 
PdhdrEm lvodis" ldâm;a iy úksúo lvodis 
we;=¿ úúO udOH u; uqøKh l< yel' 

• Operates with minimal noise. 
wju Yíohlska l%shd lrhs' 
 

Disadvantages / wjdis 
• Ink cartridges and refill ink are expensive, 

and frequent replacements may increase 

costs. 
;Ska; ldá%Ê yd kej; msrjqï ;Ska; ñ, wêl 
jk w;r ks;r ks;r udre lsÍu ksid msßjeh 
jeä úh yel' 

• Not ideal for high-volume printing 

compared to laser printers. 
f,ai¾ uqøK hka;% yd ii|k úg by< mßud 
uqøKh i|yd iqÿiq fkdfõ' 

• The paint may smudge if it is not allowed to 

dry properly or if water gets on it. 
ksis f,i úh<Sug bv fkdÿkafka kï fyda c,h 
jegqKfyd;a ;Ska; fnd| úh yel' 

 

 

Laser Printer 
f,ai¾ uqøK hka;%h 
 
 
 

 

 

 

 

 

 

 

The first laser printer, the Xerox 9700, was 

released in 1977. 

m<uq f,ai¾ uqøK hka;%h jk Xerox 9700" 1977 
§ ksl=;a lrk ,§' 
 
Laser printers use a technology called 

electrophotography, commonly known as laser 

printing. 
f,ai¾ uqøK hka;% idudkHfhka f,ai¾ uqøKh f,i 
y÷kajk úoHq;a PdhdrEmlrKh kï ;dlaIKh 
Ndú;d lrhs' 
 
The process involves creating an image on a 

photosensitive drum using laser beams.  
fuu l%shdj,sfha§ f,ai¾ lsrK Ndú;fhka wdf,dal 
ixfõ§ fnrhla u; rEmhla ks¾udKh lsÍu 
isÿflf¾' 
 

 

 

 

 

 

 

 

The drum then attracts toner particles (a fine 

powder) to create the desired text or image. 

túg fnrh" fgdak¾ wxY= (ishqï l=vq) wdl¾IKh 
lr wfmalaIs; mdG fyda rEmh ks¾udKh lrhs' 
 

Finally, the toner is fused onto the paper using 

heat, resulting in a permanent print. 
wjidk jYfhka" fgdakrh ;dmh Ndú;fhka 
lvodis u; ú,hkh lr iaÓr uqøKhla we;s lrhs' 
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Advantages / jdis 
• Prints much faster than inkjet printers, ideal 

for high-volume printing. 
;Ska; úÿï uqøK hka;%j,g jvd by< 
fõ.fhka uqøKh lrhs" by< mßud uqøKh 
i|yd jvd;a iqÿiqh' 

• Prints are smudge-resistant and do not 

fade easily. 
uqøK fnd| ùï j,g Tfrd;a;= fok w;r 
myiqfjka uelS fkdhhs' 

• Produces sharp text, especially suitable for 

documents. 
f,aLk i|yd úfYaIfhka iqÿiq" ;shqKq mdG 
ksIamdokh lrhs' 

 

Disadvantages / wjdis 
• More expensive to purchase than inkjet 

printers. 
;Ska; úÿï uqøK hka;%j,g jvd ñ, wêlh' 

• Not ideal for printing on specialty media 

like photo paper. 
PdhdrEm lvodis jeks úfYaIs; udOHj, 
uqøKh lsÍu i|yd iqÿiq fkdfõ' 

• Consumes more power due to the heating 

process used for fusing toner. 
fgdak¾ ú,hkh lsÍu i|yd Ndú;d lrk 
;dmk l%shdj,sh fya;=fjka jeä n,hla jeh 
fõ' 

Color laser printers and toner cartridges are 

significantly more expensive than monochrome 

ones. 
j¾K f,ai¾ uqøK hka;% iy fgdak¾ ldá%Ê 
tAlj¾K tAjdg jvd ie,lsh hq;= f,i ñ, wêl 
fõ' 
 
Many laser printers come with built-in 

networking capabilities, such as Ethernet or Wi-

Fi, allowing multiple users to connect to the 

printer over a network. 
fndfyda f,ai¾ uqøK hka;% B;¾fkÜ fyda jhs-*hs 
jeks cd,lrK yelshdjka iuÕ meñfKa" tuÕska 
nyq mßYS,lhskag cd,hla yryd uqøK hka;%hg 
iïnkaO ùug bv i,ihs'

Comparison 

 

Impact printers 
>Ügkh jk uqøK hka;% 

Non-impact printers 
>Ügkh fkdjk uqøK hka;% 

Use physical contact to transfer ink onto paper 

(e.g: through small hammers or pins). 
lvodis u;g ;Ska; udre lsÍug fN!;sl 
iïnkaO;d Ndú;d lrhs' ^Wod( l=vd ñá fyda 
w,afmfk;s yryd& 

No physical contact, use methods like laser, 

inkjet or thermal. 
fN!;sl iïnkaO;d ke;" f,ai¾" ;Ska; ú§u fyda 
;dm jeks l%u Ndú;d lrhs' 

Noisy due to mechanical impact. 
hdka;%sl >Ügkh ksid f>daIdldÍ fõ' 

Quiet as there’s no mechanical impact. 
hdka;%sl >Ügkhla ke;s ksid ksy~hs' 

Slower compared to non-impact printers. 
>Ügkh fkdjk uqøK hka;% yd ii|k úg 
ukao.dó fõ' 

Faster, especially laser printers. 
fõ.j;a fõ" úfYaIfhka f,ai¾ uqøK hka;%' 

Lower quality, suitable for basic text. 
.=Kd;aul nj wvqh" uQ,sl mdG i|yd iqÿiq fõ' 

Higher quality, suitable for detailed graphics. 
Wiia ;;a;ajfha" iúia;rd;aul Ñ;%l i|yd iqÿiq 
fõ' 

Lower costs. 
wvq msßjeh' 

Higher costs. 
jeä msßjeh' 

Limited to monochrome. 
tla j¾Khg iSud fõ' 

Capable of high-quality color printing. 
Wiia ;;a;ajfha j¾K uqøKh lsÍfï yelshdj' 

Used in billing systems, banks, and industrial 

setups. 
ì,am;a moaO;s" nexl= iy ld¾ñl ieliqï j, 
Ndú;d fõ' 

Used in offices, homes, and for high-quality 

printing tasks. 
ld¾hd," ksjdi iy Wiia ;;a;ajfha uqøK lghq;= 
i|yd Ndú; flf¾' 
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Plotter 
,l=KqlrKh 
 
A plotter is a type of printer that creates vector 

graphic drawings on paper. 

,l=KqlrKh hkq lvodis u; vector .%e*sla  
ks¾udKh lrk uqøK hka;%hls' 
 
Plotters are commonly used for printing large 

maps, posters, and engineering drawings. 
úYd, is;shï" fmdaiag¾ iy bxðfkare Ñ;% uqøKh 
lsÍu i|yd maf,dg¾ nyq,j Ndú;d fõ' 
 
The first plotter was invented in 1953 by 

Remington-Rand. It was designed to work with 

the UNIVAC computer specifically for creating 

technical drawings. 

m<uq ,l=KqlrK hka;%h 1953 § Remington-

Rand úiska fidhd .kakd ,§' th UNIVAC 
mß.Klh iuÕ úfYaIfhka ;dlaI‚l we£ï 
ks¾udKh lsÍu i|yd ks¾udKh lr we;' 
 
Companies like Hewlett-Packard (HP) and 

Tektronix came out with desktop-sized flatbed 

plotters in the late 1960s and 1970s. 

Hewlett-Packard HP iy Tektronix jeks iud.ï 
1960 w. iy 1970 os fvialafgdma m%udKfha 
*a,eÜfnâ maf,dg¾ iuÕ lr,shg meñK we;' 
 
Pen plotters 

 
 

 

 

 

 

 

 

These plotters use pens or markers to draw on 

paper. 
fuu ,l=KqlrK  hka;%h lvodis u; we£u i|yd 
mEka fyda i,l=Kq Ndú;d lrhs' 
 
Used to create engineering drawings, 

architectural plans, and other technical 

illustrations. 
bxðfkare Ñ;%" jdia;= úoHd;aul ie,iqï iy 
fjk;a ;dlaI‚l kso¾Yk ks¾udKh lsÍug 
Ndú;d lrhs' 
 

Cutting plotters 

 

 

 

 

 

 

 

 

 

These plotters use a blade to cut shapes out of 

vinyl, paper, or other materials. 
fuu ,l=KqlrK  hka;%h jhskhs,a" lvodis fyda 
fjk;a øjH j,ska yev;, lemSug ;,hlaNdú;d 
lrhs' 
 
They are often used to create signs, banners, 

and decals. 

tAjd fndfyda úg i,l=Kq" nek¾ iy decals 
ks¾udKh lsÍug fhdod .kS' 
 
Advantages / jdis 
• Perfect for technical drawings requiring 

precision. 
ksrjoH;dj wjYH ;dlaI‚l we£ï i|yd 
iqÿiq ùu' 

• Suitable for large-scale designs. 
uyd mßudK fudaia;r i|yd iqÿiq ùu' 

• Can produce graphics, text, and even 3D 

models (modern versions). 
.%e*slaia" mdG" iy ;%sudK wdlD;s ^kùk 
wkqjdo& mjd ksIamdokh l< yels ùu' 

 

Disadvantages / wjdis 
• More expensive than standard printers. 

iïu; uqøK hka;%j,g jvd ñ, wêl ùu' 
• Drawing line by line takes more time 

compared to regular printers. 
idudkH uqøK hka;% yd ii|k úg fma<sfhka 
fma<sh we£ug jeä ld,hla .; ùu' 

• Not ideal for general document printing. 
idudkH f,aLk uqøKh i|yd iqÿiq fkdùu' 
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3D Printer 

3D uqøl 
 
 
 
 
 
 
 
 
 
 
 
 
 
A 3D printer is a machine that builds objects layer 

by layer from digital designs. It melts materials like 

plastic and deposits them onto a platform. 

3D uqøl hkq äðg,a fudaia;r j,ska jia;= ia:rfhka 
ia:rh f.dvkÕk hka;%hls' 
 

3D printers manufacture three-dimensional 

objects by depositing material layer by layer while 

moving along the X, Y, and Z axes. This allows 

them to create complex shapes and structures 

with precise dimensions and detailed designs. 

;%sudK uqøK hka;% X, Y iy Z wlaI Tiafia .uka lrk 
w;r;=r ia:rfhka ia:rhg øjH ;ekam;a lsÍfuka 
;%sudK jia;+ka ksIamdokh lrhs' fuh ksrjoH udkhka 
iy iúia;rd;aul ie,iqï iys; ixlS¾K yev;, 
iy jHqyhka ks¾udKh lsÍug Tjqkag bv i,ihs' 
 

3D printing emerged in the early 1980s for rapid 

prototyping in manufacturing.  

ksIamdokfha fõ.j;a uQ,dlD;slrKh i|yd 1980 
.Kkaj, uq,a Nd.fha§ ;%sudK uqøKh u;= úh' 
 

Commercial 3D printers became available for 

industrial use by the mid-1990s, revolutionizing 

manufacturing and other sectors. 

jd‚c ;%sudK uqøK hka;% 1990 oYlfha ueo Nd.h 
jk úg ld¾ñl Ndú;h i|yd ,nd .; yels jQ w;r" 
ksIamdok yd wfkl=;a wxYj, úma,ùh fjkila isÿ 
úh' 
 

Use cases  
Ndú; wjia:d 
• Crafting patient-specific medical implants, 

prosthetics, and surgical tools. 
frda.shdg úfYaIs; jQ ffjoH noaO lsÍï" lD;%su 
hka;% iy Y,H fuj,ï ieliSu' 

• Building detailed scale models and 

prototypes for design visualization. 
ie,iqï oDYHlrKh i|yd iúia;rd;aul 
mßudK wdlD;s iy uQ,dlD;s f.dvke.Su' 

• Using eco-friendly materials and recycled 

products for sustainability. 
;sridr;ajh ioyd mßir ys;ldó øjH iy 
m%;spl%SlrKh lrk ,o ksIamdok Ndú;d lsÍu' 

 

Dye sublimation printer 
vhs ií,sfïYka uqøK hka;%h 
 

Dye sublimation printing is often used to create 

unique promotional items, such as printing on 

mugs, t-shirts, costumes, stickers and posters.  
vhs ií,sfïYka uqøK hka;%h fndfyda úg u.a" à-
I¾Ü" we÷ï me<÷ï" iaál¾ iy fmdaiag¾ u; uqøKh 
lsÍu jeks m%j¾Ok whs;u ks¾udKh lsÍug Ndú;d 
lrhs' 
 

The ink is longer-lasting than traditional inks, is 

water-proof. 
idïm%odhsl ;Ska; j,g jvd fuu ;Ska; È.= l,a 
mj;sk w;r th c, wdrlaIs; fõ' 
 

Synthetic fabrics such as polyester, nylon, and 

spandex are the most compatible with sublimation 

printer. 
fmd,sfhiag¾" khsf,daka iy iamekafvlaia jeks lD;su 
frÈ j¾. vhs ií,sfïYka uqøK hka;%h iuÕ jvd;a 
.e<fma' 
 
After the required image is given to the printer, 

the ink is transferred to the special paper applied 

to it. 
uqøK hka;%hg wjYH rEmh ,ndÿka miq tys we;s 
;Ska; thg fh¥ úfYaIs; fld<h u; ;ekam;a fõ' 
 

Then this paper should be placed on the desired 

surface (fabric, mug etc.) and heat should be 

provided.  
bkamiqj fuu fld<h wjYH u;=msg u; ^frÈ" u.a 
wdÈh& ;nd ;dmh iemhsh hq;=h' 
 

Then the ink in it turns into gas and settles on the 

relevant surface.  
túg tys we;s ;Ska; jdhq njg m;aù wod< u;=msg u; 
;ekam;a fõ' 
 

After some time, when the heat is stopped and the 

paint is left to cool, it becomes solid. 
ál fõ,djlg miq ;dmh ,nd§u kj;ajd isis,a ùug 
;enQ úg tu ;Ska; >k ;;ajhg m;afõ' 
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Offset printing machine 
´*afiÜ uqøK hka;%h 
 
 
 

 

 

 

 

 

In 1875, an offset printer designed for printing 

on tin was patented by Robert Barclay of 

England. 

1875 §" áka u; uqøKh lsÍu i|yd ks¾udKh 
lrk ,o ´*afiÜ uqøK hka;%hla i|yd 
tx.,ka;fha frdnÜ nd¾laf,a úiska fmagkaÜ 
n,m;%h ,nd .kakd ,§' 
 

High-quality results are achievable with this 

method, making it suitable for projects 

requiring precise detail and consistent colour. 
fuu l%uh iuÕ Wiia ;;a;ajfha m%;sM, ,nd .; 
yels w;r" ksrjoH úia;r iy ia:djr j¾K wjYH 
jHdmD;s i|yd th iqÿiq fõ' 
 

Large printing runs are often handled more 

efficiently with this technique. 
f;d. jYfhka uqøKj,§ fndfyda úg fuu 
;dlaIKh iuÕ jvd;a ld¾hlaIuj yeisrúh 
yelsh 
 

Firstly, the design is transferred onto printing 

plates, typically made of aluminum or polyester 

coated with a light-sensitive emulsion.  
m<uqj uqøKh lsÍug wjYH rEmh uqøK ;yvq u; 
msgm;a lrkq ,efí' idudkHfhka fuh wdf,dal 
ixfõ§ bu,aIka tllska wdf,am lr we;s 
we¨ñkshï fyda fmd,sfhiag¾ j,ska idod we;' 
 
Then the ink is applied to the plate, where it 

adheres to the image areas.  
bkamiq ;yvqjg ;Ska; fhdok w;r tys§ rEm 
mj;sk m%foaYj,g wkqrEmj ;Ska; ;ekam;a ùu 
isÿfõ' 
 
After that the inked image on the plate is 

transferred to a cylinder with rubber surface.  
bkamiq" ;yvqj u; ;Ska; wdf,am lrk ,o rEmh 
rn¾ u;=msgla iys; is,skavrhlg udre lrkq 
,efí' 
 

Finally, the ink is pressed from the cylinder onto 

the printing surface. 
wjidkfha§ ;Ska;" is,skavrfha isg uqøK u;=msgg 
;o lrkq ,efí' 
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Projectors 
m%lafYamk hka;% 
 
A projector is a device that projects images or 

videos onto a flat surface, typically a screen or 

wall, by shining light through lenses or digital 

mechanisms. 
m%lafYamk hka;%hla hkq ldp fyda ixLHdxl 
hdka;%K yryd wdf,dalh úysÿjñka me;,s 
u;=msgla" idudkHfhka ;srhla fyda ì;a;shla u;g 
rEm fyda ùäfhda m%lafIamKh lrk WmlrKhls' 
 
Early Optical Projection (Pre-20th Century) 

uq,a m%ldY m%lafIamKh (20 jeks ishjig fmr) 

 

The foundations of projection technology can 

be traced back to the Camera Obscura, an 

optical device used Aristotle. 
m%lafIamK ;dËKfha moku weßiafgdag,a úiska 
Ndú; lrk ,o m%ldY WmlrKhla jk Camera 

Obscura u.ska oek .; yel' 
 

This simple device used a small hole to project 

an inverted image of the outside world onto a 

wall or surface. 
fuu ir, Wmdx.h ndysr f,dalfha m%;sf,dau 
rEmhla ì;a;shla fyda u;=msgla u; m%lafIamKh 
lsÍug l=vd isÿrla Ndú;d lf<ah' 
 
 
 
 
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

In the Renaissance, artists like Leonardo da Vinci 

used camera obscura principles for drawing and 

understanding perspective. 

mqkreofha §" Leonardo da Vinci jeks l,dlrejka 
Ñ;% we£u iy bÈß o¾Ykh wjfndaO lr .ekSu 
i|yd leurd obscura uQ,O¾u Ndú;d l<y' 
 
Magic Lantern Era (17th-19th Centuries) 

ueðla ,ka;Ereï hq.h (17-19 jeks ishjia) 
 

The first true image projector, the Magic 

Lantern, was invented in the 17th century. 

m%:u i;H rEm m%lafIamK hka;%h jk Magic 

Lantern, 17 jeks ishjfia§ fidhd .kakd ,§' 
 

Christiaan Huygens is credited with creating an 

early version around 1659. 

1659 § muK uq,a msgm;la ks¾udKh lsÍfï 
f.!rjh l%siaáhdka yshqckaia fj; ysñ fõ' 
 

  

 

 

 

 

 

 

 

 

 

 

These devices used candles or oil lamps to 

illuminate hand-painted glass slides, projecting 

images onto walls or screens. 
fuu Wmdx. bámkaoï fyda f;,a ,dïmq" w;ska 
mska;dre lrk ,o ùÿre úksúol wdf,dalu;a 
lsÍug" ì;a;s fyda ;sr u; mska;+r m%lafIamKh 
lsÍug Ndú;d lf<ah' 
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Film Projectors (Early 20th Century) 

Ñ;%mg m%lafIamK hka;% (20 jeks ishjfia uq,a 
Nd.h) 
 
The invention of motion pictures dramatically 

transformed projection technology. 
p,k mska;+r fidhd .ekSu m%lafIamK ;dËKh 
fjkiau wdldrhlg mßj¾;kh lf<ah' 
 

The Lumière brothers in France were pivotal in 

developing film projection technology. 
Ñ;%mg m%lafIamK ;dlaIKh ÈhqKq lsÍfï§ m%xYfha 
¨ñh¾ ifydaorhka tA ioyd m%Odk úh' 
 

Their cinematograph, introduced in 1895, could 

both film and project moving images. 

1895 § y÷kajd ÿka Tjqkaf.a iskudlrKhg 
Ñ;%mgh iy p,kh jk rEm m%lafIamKh l< 
yelsh' 
 
 

 

 

 

 

 

 

 

 

 

These early projectors used film reels and 

powerful arc lamps to project images onto 

screens, revolutionizing entertainment and 

visual communication. 
fuu uq,a m%lafIamK hka;% úiska Ñ;%mg Í,a iy 
m%n, pdm ,dïmq ;sr u;g rEm m%lafIamKh lsÍug" 
úfkdaodiajdoh iy oDYH ikaksfõokfha úma,ùh 
fjkila we;s lf<ah' 
 

Overhead Projectors (Mid-20th Century) 

Wäia m%lafIamK hka;% (20 jeks ishjfia ueo) 

 

In the 1940s and 1950s, overhead projectors 

became standard in educational and business 

settings. 

1940 iy 1950 .Kka j,§" wOHdmksl iy 
jHdmdßl ieliqï ;=< Wäia m%lafIamK hka;% Ndú; 
úh' 
 

 

 

 

 

 

 

\ 

 

 

 

 

 

 

 

 

 

These devices used transparent sheets and a 

bright lamp to project images and text onto 

screens, making them invaluable for 

presentations, lectures, and meetings. 
fuu Wmdx. uÕska úksúo fmfkk m;% iy §ma;su;a 
,dïmqjla Ndú;d lr rEm iy wl=re ;sr u; 
m%lafIamKh lsÍug" tAjd bÈßm;a lsÍï" foaYk iy 
/iaùï i|yd b;d w.fkah' 
 

They were particularly popular in schools, 

universities, and corporate environments. 
fïjd mdi,a" úYaj úoHd, iy wdh;ksl mßirhka 
;=< úfYaIfhka ckm%sh úh' 
 
Slide Projectors 
lod m%lafIamK hka;% 
 
Slide projectors, which became popular in the 

1950s and 1960s, allowed photographers and 

presenters to share high-quality photographic 

images. 

1950 iy 1960 .Kkaj, ckm%sh jQ lod m%lafIamK 
hka;%" Wiia ;;a;ajfha PdhdrEm fnod .ekSug 
PdhdrEm Ys,amSkag iy bÈßm;a lrkakkag bv ,nd 
ÿkafkah' 
 

 

 

 

 

 

 

 

 

 

Brands like Kodak dominated this market, with 

devices that could automatically cycle through 

multiple slides, making them ideal for 

everything from family photo shows to 

professional presentations. 

Kodak jeks ikakduhka fuu fj<|fmdf,a 
wdêm;Hh oerE w;r" nyq úksúol yryd 
iajhxl%Shj pl%Sh l< yels Wmdx. iuÕska" mjqf,a 
PdhdrEm ixo¾Ykj, isg jD;a;Sh bÈßm;a lsÍï 
olajd iEu fohlgu tAjd jvd;a iqÿiq fõ' 
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Digital Projection Technologies  
äðg,a m%lafIamK ;dlaIKh  
 

The 1990s and early 2000s saw a massive 

transformation with digital projection 

technologies. 

1990 iy 2000 .Kkaj, uq,a Nd.fha§ äðg,a 
m%lafIamK ;dlaIKhka iuÕ oejeka; 
mßj¾;khla isÿ úh' 
 
 
 
 
 
 
 
 
 
 
Types of Digital Projectors  
wxls; m%lafIamK hka;% j¾. 
 

DLP (Digital Light Processing) Projectors 

 

DLP projectors are advanced display devices 

that use a digital micromirror device (DMD) chip 

containing thousands of tiny mirrors to create 

images by reflecting light. 

DLP m%lafIamK hka;% hkq wdf,dalh mrdj¾;kh 
lsÍfuka rEm ks¾udKh lsÍu i|yd l=vd o¾mK 
oyia .Kkla wvx.= äðg,a micromirror Wmdx. 
(DMD) Ñmhla Ndú;d lrk Wiia ixo¾Yl Wmdx. 
fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
These mirrors rapidly tilt to generate pixels, with 

a color wheel adding color information, 

resulting in sharp, high-contrast images.  
fuu o¾mK mslai, W;amdokh lsÍug fõ.fhka 
keUqre jk w;r" j¾K frdaohla, j¾K ioyd 
f;dr;=re tl;= lrhs" tys m%;sM,hla f,i ;shqKq" 
by< m%;súfrdaO;d rEm ,efí' 
 

LCD (Liquid Crystal Display) Projectors 

 

 

 

 

 

 

 

LCD (Liquid Crystal Display) projectors are 

image projection devices that use liquid crystal 

panels to create vibrant, high-quality images.  

LCD (Liquid Crystal Display) m%lafIamk hka;% hkq 
úÑ;%j;a" Wiia ;;a;ajfha rEm ks¾udKh lsÍug 
øj iaMál mqjre Ndú;d lrk rEm m%lafIamK 
Wmdx. fõ' 
These projectors work by passing light through 

three separate LCD panels (red, green, and 

blue), which manipulate light to produce full-

color images with excellent color saturation and 

brightness. 

fuu m%lafIamK hka;% l%shd lrkafka fjku LCD 

mek,a ;=kla (r;=" fld< iy ks,a) yryd wdf,dalh 
.uka lsÍfuka úYsIag j¾K ika;Dma;sh iy §ma;sh 
iys; mQ¾K-j¾K rEm ksmoùu i|yd wdf,dalh 
yiqrejñks' 
 
 

 

 

 

 

 

 
 
 
 
 

 

Known for their sharp image quality, consistent 

performance, and absence of rainbow effects 

common in DLP projectors, LCD projectors are 

particularly popular in educational, business, 

and home entertainment settings.  

DLP m%lafIamk hka;%j, idudkH foaÿkak 
m%fhda.j, ;shqKq rEmfha .=Kd;aul Ndjh" ia:djr 
l%shdldß;ajh iy fkdue;s ùu i|yd m%isoaO jQ LCD 
m%lafIamk hka;% wOHdmksl" jHdmdßl iy .Dy 
úfkdaodiajdo ieliqï ;=< úfYaIfhka ckm%sh fõ' 
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LCoS (Liquid Crystal on Silicon) Projectors 

 

LCoS (Liquid Crystal on Silicon) projectors 

represent an advanced projection technology 

that combines the best features of LCD and 

semiconductor chip technologies.  

LCoS (Liquid Crystal on Silicon) m%lafIamK hka;% 
LCD iy w¾O ikakdhl Ñma ;dlaIKhkays fyd|u 
úfYaIdx. tAldnoaO lrk Wiia m%lafIamK 
;dËKhla ksfhdackh lrhs' 
 

These projectors use a reflective liquid crystal 

layer mounted on a silicon chip, allowing for 

extremely high-resolution, smooth, and film-

like image quality with superior color 

reproduction. 
fuu m%lafIamK hka;% u.ska is,slka Ñmhla u; 
iúlr we;s mrdj¾;l øj iaMál ia:rhla Ndú;d 
lrk w;r" Wiia j¾K m%;sksIamdokh iuÕ 
w;sYh wê-úfNaok" isks÷ iy Ñ;%mg jeks rEmfha 
.=Kd;aul Ndjhg bv i,ihs' 
 
By manipulating light through a sophisticated 

micro-display technology, LCoS projectors 

deliver exceptional image details, minimal pixel 

visibility, and high contrast ratios.  
kùk laIqø ixo¾Yl ;dËKhla yryd wdf,dalh 
yeisrùfuka" LCoS m%lafIamK hka;% iqúfYaIS rEm 
úia;r" wju mslai,a oDYH;dj iy by< 
m%;súfrdaO;d wkqmd; ,nd fohs' 
 
 

 

 

 

 

 

 

 

 

 

 

 

LED Projectors 

 

LED projectors are innovative display devices 

using light-emitting diodes as their primary 

light source, generating images through red, 

green, and blue LED lights.  

LED m%lafIamK hka;% hkq r;=" fld< iy ks,a LED 
úÿ,s myka yryd rEm ckkh lrk wdf,dal 
úfudapl vfhdav Ndú;d lrk kjH ixo¾Yl 
Wmdx. fõ' 
 

They offer exceptional energy efficiency, longer 

lifespans, and consistent color performance 

with low heat generation and compact design. 
Tjqka iqúfYaIS n,Yla;s ld¾hlaIu;djhla" È.= 
wdhq ld,hla iy wvq ;dm W;amdokh iy ixhqla; 
ks¾udKh iuÕ ia:djr j¾K ld¾h idOkhla ,nd 
fohs' 
 

Laser Projectors 

 

Laser projectors are cutting-edge devices using 

laser diodes to generate high-quality images 

with exceptional precision. 
f,ai¾ m%lafIamK hka;% hkq iqúfYaIS 
ksrjoH;djhlska Wiia ;;a;ajfha rEm ckkh 
lsÍug f,ai¾ vfhdav Ndú;d lrk w;s kùk 
Wmdx. fõ' 
 

They offer extraordinary brightness, superior 

color accuracy, and significantly longer 

lifespans compared to traditional lamp-based 

systems.  
tAjd idïm%odhsl ,dïmq u; mokï jQ moaO;sj,g 
idfmalaIj widudkH §ma;sh" Wiia j¾K 
ksrjoH;djh iy ie,lsh hq;= È.= wdhq ld,hla 
,nd fohs' 
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Pico/Pocket Projectors 

 

 

 

 

 
 
 
 
 

 

 

Weighing less than a pound, these miniature 

projectors fit easily into a pocket or bag, making 

them perfect for business professionals and 

travelers. 
rd;a;,lg jvd wvq nrlska hq;a fuu l=vd m%lafIamK 
hka;% myiqfjka idlal=jlg fyda nE.hlg .e,fma" 
tAjd jHdmdßl jD;a;slhkag iy ixpdrlhska i|yd 
mßmQ¾K lrhs' 
 
Featuring built-in batteries, LED or laser light 

sources, and various connectivity options, they 

have evolved significantly from earlier generations 

with low image quality. 

Built-in negß" LED fyda f,ai¾ wdf,dal m%Nj iy 
úúO iïnkaO;d úl,amhka we;=<;a" tAjd wvq rEm 
.=Kd;aul Ndjhla iys; fmr mrïmrdjkaf.ka 
ie,lsh hq;= f,i mßKduh ù we;' 
 
Hybrid Projectors 

 

Hybrid projectors combine multiple light sources, 

such as LED, laser, and traditional lamps, to 

enhance brightness, color accuracy, and energy 

efficiency. 

Hybrid m%lafIamK hka;% uÕska §ma;sh" j¾K 
ksrjoH;dj iy n,Yla;s ld¾hlaIu;dj jeä ÈhqKq 
lsÍu i|yd LED, f,ai¾ iy iïm%odhsl ,dïmq jeks 
nyq wdf,dal m%Nj tAldnoaO lrhs'  
 

 

 

 

 

 

 

 

 

These devices offer versatile performance, 

switching between or utilizing multiple 

technologies simultaneously to adapt to various 

lighting conditions.  
fuu Wmdx. úúO wdf,dal ;;a;ajhkag wkqj¾;kh 
ùu i|yd tljr nyq ;dlaIKhka w;r udreùu fyda 
Ndú;d lsÍu nyqld¾h ld¾h idOkhla ,nd fohs' 
 
 

Things to consider when buying a projector 
m%lafIamK hka;%hla ñ,§ .ekSfï§ i,ld ne,sh hq;= 
lreKq 
 
Brightness (Lumens) 
§ma;sh 
Ex: A 3000-lumen projector is ideal for classrooms, 

while 5000+ lumens suit large auditoriums. 

Wod( 3000-lumen m%lafIamK hka;%hla mka;s ldur 
i|yd jvd;a iqÿiq jk w;r" úYd, Y%jKd.dr i|yd 
5000+ lumens .e,fma' 

 
Resolution 
úfNaokh 
 
 
 
 
 
 
 
 
 
 
Standard Resolutions (4:3 Aspect Ratio) 

SVGA (800x600) 

XGA (1024x768) 

 

Wide Resolutions (16:10 Aspect Ratio) 

WXGA (1280x800) 

WUXGA (1920x1200) 

 

High-Definition Resolutions (16:9 Aspect Ratio) 

HD (1280x720) 

Full HD (1920x1080) 

4K UHD (3840x2160) 

 

Ultra-Wide Resolutions (21:9 Aspect Ratio) 

Cinema 4K (4096x2160) 

 

Specialty Resolutions 

QVGA (320x240) 

8K UHD (7680x4320) 
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Throw Distance 

 

 

 

 

 

 

 

 

 

 

The distance between the projector and the 

screen to produce a specific image size. 
ksYaÑ; rEm m%udKhla ksmoùug m%lafIamK 
hka;%h iy ;srh w;r ÿr m%udKhhs' 
 

Ultra-Short Throw (UST) 

Distance: Less than 4 feet 

 

Short Throw 

Distance: 4–8 feet 

 

Standard Throw 

Distance: 8–15 feet 

 

Long Throw 

Distance: Over 15 feet 

 

Contrast Ratio 
l¿ iqÿ wkqmd;h 

The difference between the darkest and 

brightest parts of the image. 
rEmfha w÷re;u iy §ma;su;a fldgia w;r 
fjkihs' 
 

Ex: A contrast ratio of 100000:1 ensures deeper 

blacks in movies. 

Wod( 100000:1 m%;súreoaO wkqmd;hla Ñ;%mgj, 
deeper blacks iy;sl lrhs' 
 
 

 

 

 

 

 

 

 

Color Accuracy 
j¾K ksrjoH;dj 

Indicates how true-to-life the colors appear. 
ienE Ôú;hg j¾K Èiajk wdldrh fmkakqï lrhs' 
 

Connectivity Options 
iïnkaO;d úl,am 

The types of inputs and outputs available 

(HDMI, USB, Bluetooth). 

,nd .; yels fhojqï iy m%;sodk j¾. (HDMI, 

USB, Bluetooth). 
 

Some projector models support wireless 

casting, allowing users to stream content 

directly from compatible devices without the 

need for HDMI cables. 
iuyr fm%dfclag¾ udÈ,s /yeka rys; jd;a;= lsÍu 
i|yd iyh olajhs" tuÕska mßYS,lhskag HDMI 
flan,a wjYH;djhlska f;drj wkql+, Wmdx.j,ska 
iDcqju wka;¾.;h m%jdykh lsÍug bv i,ihs' 
 

Lamp Type and Lifespan 
,dïmq j¾.h iy wdhq ld,h 

Refers to the light source and its operational 

hours (LED, laser, or traditional bulbs). 

wdf,dal m%Njh iy tys l%shdldÍ fõ,djka (LED, 
f,ai¾ fyda iïm%odhsl n,an) fj; fhduq lrhs' 
 
Noise Levels 
Yío uÜgï 

The operational sound of the projector, 

measured in decibels (dB). 

m%lafIamK hka;%fha l%shdldÍ Yíoh" fvisn,a (dB) 
j,ska ukskq ,efí' 
 
Aspect Ratio 
o¾Yk wkqmd;h 

The width-to-height ratio of the projected 

image. 
m%lafIams; rEmfha m<,-Wi wkqmd;h' 
 

• 4:3 (Standard) 

• 16:9 (Widescreen) 

• 16:10 (Widescreen - Extended) 

• 21:9 (Ultra-Wide) 

• 1.85:1 (Cinema) 

• 2.39:1 (Anamorphic Cinema) 
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Speakers  
iamSl¾ia ^YíojdyskS& 
 
 
 
 
 
 
 
 
 
 
 
 

An output device that converts electrical audio 

signals into sound waves that can be heard by 

humans. 
úoHq;a Y%jH ix{d ñksiqkag Y%jKh l< yels 
Yío ;rx. njg mßj¾;kh lrk m%;sodk 
Wmdx.hls' 
 

Output device used in computers, TVs, phones, 

and music systems.  
mß.Kl" rEmjdyskS" ÿrl:k iy ix.S; moaO;s 
j, Ndú; jk m%;sodk Wmdx.hls 
 

Sound quality depends on frequency response, 

power output, and speaker design.  
Yíofha .=Kd;aulNdjh r|d mj;skafka ixLHd; 
m%;spdrh" n, m%;sodkh iy iamSlrfha ie,iqu 
u;h' 
 

Usually measured in watts (W) 

idudkHfhka fjdÜ W tallfhka uek n,kq ,nhs' 
 

Working Principle 
l%shdldÍ uQ,O¾uh 
 

The audio signal passes through a voice coil.  
Y%jH ix{dj y~ oÕrhla yryd .uka lrhs' 
 

The voice coil creates a magnetic field that 

interacts with a permanent magnet.  
fjdhsia fldhs,h uÕska iaÓr pqïnlhla iuÕ 
wka;¾l%shd lrk pqïnl lafIa;%hla ks¾udKh 
lrhs' 
 

This causes the speaker cone (diaphragm) to 

move back and forth.  
fuh iamSl¾ fldaka tl ^m%dÖrh& bÈßhg iy 
miqmig p,kh ùug fya;= fõ' 
 

The vibrating cone produces sound waves in 

the air. 
fufia lïmkh jk fldaka tl uÕska jd;h ;=< 
Yío ;rx. ksmojhs' 
 

Main Components of a Speaker 
iamSlrhl m%Odk fldgia 
 

 

 

 

 

 

 

 

 

 

Cone  /  lïmk mg,h 
Produces sound by vibrating.  
lïmkh ùu u.ska Yíoh ksmojhs' 
 

Voice Coil / fjdhsia fldhs,a tl 
Receives the electrical audio signal.  
úoHq;a ´äfhda ix{dj ,nd .kS' 
 

Permanent Magnet / iaÓr pqïnlh 

Creates a magnetic field.  
pqïnl lafIa;%hla  ks¾udKh lrhs' 
 

Suspension / r|jkh   
Keeps the cone centered and allows 

movement.  
fldaka tl ueÈka ;nd .ekSug Woõ jk w;r 
thg ksoyfia p,kh ùug bv i,ihs' 
 

Frame /  rduqj 
Supports all components.  
iamSlrfha wfkl=;a ish¨ u fldgia r|jd ;nd 
.ksñka Yla;su;a wdOdrlhla imhhs' 
 
Types of Speakers 
iamSl¾ j¾. 
 
By Frequency Range 

 

Full-Range Speaker   

Reproduces most audible frequencies using a 

single driver.  
tlu v%hsj¾ tlla Ndú;fhka ñksia lkg wefik 
nyq;rhla ixLHd; ksmojhs' 
 

Woofer  

Produces low-frequency (bass) sounds.  

wvq ixLHd; ^bass& Yío ksmojhs' 
 

Midrange Speaker  

Produces middle-frequency sounds, especially 

vocals.  
uOHu m%udKfha ixLHd; Yío ^úfYaIfhkau 
ñksia lgy~& ksmojhs' 
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Tweeter  

Produces high-frequency (treble) sounds.  
jeä ixLHd; Yío ksmojhs' 
 

Subwoofer   

Produces very low-frequency bass sounds.  
b;du;a wvq ixLHd; iys; fíia Yío ksmojhs' 
 

By Power Source 
n,Yla;s m%Njh wkqj  
 

Passive Speaker  

Requires an external amplifier.  
l%shd lsÍu i|yd ndysr weïma,s*h¾ tlla wjYH 
fõ' 
 

Active (Powered) Speaker  

Contains a built-in amplifier.  
we;=<;skau iú lrk ,o weïma,s*h¾ tlla 
mj;shs' 
 

By Connectivity 
iïnkaO;djh wkqj 
 

Wired Speaker  

Connected using cables.  
flan,a$jh¾ u.ska iïnkaO lrkq ,nhs' 
 

Wireless Speaker  

Uses Bluetooth, Wi-Fi, or other wireless 

technologies.  
íÆgQ;a" jhs-*hs fyda fjk;a /yeka rys; 
;dlaIKhka Ndú;d lrhs' 
 

By Application 
Ndú;h wkqj 
 

Computer Speakers  

Designed for PCs and laptops.  
mß.Kl iy ,emafgdma i|ydu ie,iqï lr we;' 
 

Portable Speakers  

Compact, battery-powered speakers.  
myiqfjka /f.k hd yels" negß u.ska l%shd lrk 
l=vd iamSl¾' 
 

Home Theater Speakers  

Used in surround sound systems.  
irjqkaâ ijqkaâ moaO;s i|yd Ndú;d fõ' 
 

Studio Monitor Speakers  

Used for professional audio production.  
jD;a;Sh uÜgfï Yío ksIamdok lghq;= i|yd 
Ndú;d fõ' 
 

PA (Public Address) Speakers  

Used for large audiences and events.  
úYd, msßila /iajk ia:dk iy W;aij i|yd 
Ndú;d fõ' 
 

Soundbar Speakers  

Long, compact speakers for TVs.  
rEmjdyskS i|yd Ndú; jk" È.á yev;s l=vd 
iamSl¾ j¾.hls' 
 

By Sound Channel Configuration 
Yío kd,sld úkHdih wkqj 
 

Mono Speaker  

Single audio channel.  
;ks Yío kd,sldjla muKla Ndú;d fõ' 
 

Stereo Speaker  

Two audio channels (left and right).  
Yío kd,sld folla Ndú;d fõ' 
 

Surround Sound Speaker System   

Multiple channels (e.g., 5.1, 7.1). 
kd,sld lsysmhla Ndú;d fõ ^WodyrK( 5'1" 7'1 
moaO;s& 
 

 

Headphones 

 

 

 

 

 

 

 

 

 

Headphones are audio output devices worn on 

or around the ears that convert electrical 

signals into sound waves. They allow users to 

listen to audio privately without disturbing 

others. 
úoHq;a ix{d Yío ;rx. njg m;a lrñka" lka 
u; fyda lka jgd m<¢kq ,nk Y%jH m%;sodk 
Wmdx.hls' tu.ska wka whg ndOdjlska f;drj 
ryis.;j$mqoa.,slj Yíohg ijka §ug 
mßYS,lhkag wjia:dj ,efnhs' 
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How Headphones Work 
fyâf*daka l%shd lrkafka flfiao@ 
1. An audio device sends an electrical signal 

to the headphones.  

Y%jH Wmdx.hla u.ska fyâf*dakh fj; 
úoHq;a ix{djla hjkq ,nhs' 

2. The signal passes through a voice coil. 

tu ix{dj fjdhsia fldhs,a tl yryd .uka 
lrhs' 

3. The voice coil creates a magnetic field.  

fjdhsia fldhs,a tl u.ska pqïnl lafIa;%hla 
ks¾udKh lrhs' 

4. This field interacts with a permanent 

magnet.  

fuu pqïnl lafIa;%h iaÓr pqïnlh iuÕ 
wka;¾l%shd lrhs' 

5. A diaphragm vibrates and produces sound 

waves.  

lïmk mg,h lïmkh fjñka Yío ;rx. 
ksmojhs' 

6. The listener hears the sound through the 

earcups or earbuds.  

ijkafokakdg zlka jeiqïz ^earcups& fyda 
zbh¾nâiaz ^earbuds& yryd Yíoh wefihs' 

 
Types of Headphones 
fyâf*daka j¾. 
 

By Design 
ie,iqu wkqj 
 

Over-Ear Headphones  

Cover the entire ear; excellent sound quality 

and comfort.  
uq¿ lku jefik fia msysghs¦ b;d by< Yío 
.=Kd;aulNdjhla iy iqjmyiqjla ,nd fohs' 
 

On-Ear Headphones  

Rest on the ears; lighter and more portable.  
lka u; /£ mj;shs¦ nßka wvq fukau myiqfjka 
/f.k hd yel' 
 

In-Ear Headphones (Earbuds)  

Fit inside the ear canal; compact and portable.  
lka isÿr we;=<;g iú fõ¦ b;d l=vd jk w;r 
myiqfjka /f.k hd yel' 
 

By Connectivity 
iïnkaO;djh wkqj 
 

Wired Headphones  

Connected through a cable (3.5 mm, USB, 

USB-C).  

flan,hla ^3.5 mm USB fyda USB-C& u.ska 
iïnkaO fõ' 
 

Wireless Headphones  

Use Bluetooth or other wireless technologies.  
íÆgQ;a fyda fjk;a /yeka rys; ;dlaIKhka 
Ndú;d lrhs' 
 

By Noise Control 
Yío md,kh wkqj 
 

Open-Back Headphones  

Natural sound but less sound isolation.  
jvd;a iajNdúl Yíohla ,nd fok kuq;a msg; 
Yío fyd¢ka wjysr fkdlrhs 
 

Closed-Back Headphones  

Better noise isolation and privacy.  
msg; Yío fyd¢ka wjysr lrk w;r 
mqoa.,sl;ajh wdrlaId lrhs' 
 

Noise-Cancelling Headphones  

Reduce external noise using electronic circuits.  
úoHq;a mßm: Ndú;fhka ndysr Yío wju lrhs' 
 
 
Common Brands 

• Apple (AirPods)  

• Sony  

• JBL  

• Bose  

• Sennheiser  

• Audio-Technica  

• Beats  

• Logitech  
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Motherboard 
ujqmqjrej 
 
A motherboard is like the backbone of a 

computer, connecting all its components 

together and allowing them to communicate 

with each other. 
ujqmqjrej hkq mß.Klhl fld÷ kdráh jeks 
Wmdx.h jk w;r tu.ska mß.Klfha ish¨u 
ixrpl tlg iïnkaO lr tlsfkld iuÕ 
ikaksfõokh lsÍug bv i,ihs' 
 

Form factor: refers to the physical dimensions, 

layout, and mounting points of a motherboard. 

There are 3 types. 
ujqmqjrejl fN!;sl udkhka" msßie,iqu iy iú 
lsÍfï ia:dk wkqj j¾. lrk wdldrhls' j¾. 3ls' 
 

ATX (Advanced Technology eXtended) 

It typically measures 12 x 9.6 inches (305 x 244 

mm) and provides multiple expansion slots and 

ports. It is a good choice for gamers and power 

users. 

th idudkHfhka wÕ,a 12 x 9.6 muK jk w;r 
úia;drK iïnkaOl iy flfjks jeä m%udKhla 
imhhs' th mß.Kl l%Svd lrkakka iy jeä 
mß.Kl n,hla wjYH lrkakka i|yd fyd| 
f;aÍuls' 
 
MicroATX (mATX) 

MicroATX is a smaller version of the ATX form 

factor, measuring 9.6 x 9.6 inches (244 x 244 

mm). 

MicroATX hkq wÕ,a 9.6 x 9.6 muK jk ATX 
wdlD;sfha l=vd wkqjdohls' 
 

Mini-ITX 

Mini-ITX is even smaller than MicroATX, 

measuring 6.7 x 6.7 inches (170 x 170 mm). 

Mini-ITX wÕ,a 6.7 x 6.7 muK jk w;r MicroATX 
g jvd l=vd fõ' 
 
ATX vs. MicroATX vs. Mini-ITX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATX 

MicroATX  

Mini-ITX 

94
ictfromabc.com



Motherboard architectures 

 

1. ICH motherboard 

 

 

 

 

 

 

 

 

 

 

 

 

ICH refers to the Input/Output Controller Hub, 

which is a component of older motherboard 

architectures, particularly those using Intel 

chipsets.  

ICH hkq Input/Output Controller Hub hkakhs' 
th mer‚ ujqmqjre ks¾udK Ys,amfha" úfYaIfhkau 
Intel ÑmafiÜ Ndú;d lrk ixrplhls' 
 

In this technology, there were two parts on the 

motherboard called northbridge and 

southbridge. 

fuu ;dlaIKfha§ northbridge iy southbridge 
f,i fldgia folla ujqmqjrefõ olakg ,enq‚' 
 
2. PCH motherboard 

 

 

 

 

 

 

 

 

 

 

 

 

PCH, also known as the Platform Controller Hub 

or sometimes the Southbridge, is a component 

found in modern Intel-based motherboards.  

PCH, Platform Controller Hub fyda iuyr úg 
southbridge f,io yeÈkafjk PCH hkq kùk 
Intel u; mokï jQ ujqmqjre j, we;s ixrplhls' 
 

Here, a separate section called Northbridge is 

not found on the motherboard. 

fuys§ northbridge hkqfjka fjku fldgila 
ujqmqjrefõ olakg fkd,efí' 

3. SOC motherboard 

 

 

 

 

 

 

 

 

 

 

 

 

An SoC motherboard is a type of motherboard 

that integrates more components into a single 

chip, including the CPU, GPU, memory 

controller, and other system components.  

SoC ujqmqjrejla hkq CPU, GPU, u;l md,lh iy 
wfkl=;a moaO;s ixrpl we;=¿j ;j;a ixrpl ;ks 
Ñmhlg tAldnoaO lrk ujqmqjrejls' 
 

SoC designs are common in mobile devices like 

smartphones and tablets, where space and 

power efficiency are critical. 
n, ld¾hlaIu;djh b;d jeo.;a jk iaud¾Ü 
f*daka iy geí,Ü jeks cx.u Wmdx.j, SOC 
wdlD;sh fmdÿ fõ'  
 

These motherboards may have fewer expansion 

options but offer advantages in terms of power 

efficiency and space savings.  
fuu ujqmqjrej, wvq úia;drK úl,am ;sìh yels 
kuq;a n,Yla;s ld¾hlaIu;dj iy bv b;sß lsÍï 
iïnkaOfhka jdis ,nd fohs' 
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Parts of a motherboard 
ujqmqjrejl fldgia 
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CPU socket 

CPU flfjksh 
The CPU socket is where the central processing 

unit (CPU) is installed on motherboard.  

CPU flfjksh hkq ujqmqjrej u; uOH ieliqï 
tAllh ia:dmkh lsÍug we;s ia:dkhhs' 
 

1. LGA (Land Grid Array) socket 

 

 

 

 

 

 

 

 

 

LGA sockets are a physical interface that 

connects a processor to the motherboard, with 

pins on the socket corresponding to flat 

connectors on the bottom of the processor. 

LGA flfjks hkq fm%dfiirhla ujqmqjrejg 
iïnkaO lrk fN!;sl w;=reuqyqK;ls' fuys 
fm%dfiirfha m;=f,a we;s me;,s iïnkaOlj,g 
wkqrEm jk mßÈ flfjksh u; w,afmfk;s ;=vq 
we;' 
 

Eliminates the risk of CPU damage because the 

processor side has no pins,  

fm%dfiirh me;af;a mska fkdue;s neúka CPU tlg 
ydks ùfï wjodku ke;s ù hhs¦ 
 

2. PGA (Pin Grid Array) socket 

 

 

 

 

 

 

 

 

In PGA sockets, the pins are on the CPU, and 

they fit into corresponding holes in the socket 

on the motherboard.  

PGA flfjks j," w,afmfk;s CPU u; we;s w;r" 
tAjd ujqmqjrefõ we;s flfjksfha wkqrEm isÿre 
j,g .e<fma' 
 

Increases the risk of processor damage since 

the exposed pins on the bottom of the CPU can 

easily be bent or broken if mishandled. 

CPU tfla háka we;s mska ksrdjrKh ù mj;sk 
neúka" th jerÈ f,i mßyrKh l<fyd;a tu mska 
myiqfjkau keóug fyda leã hdug bv we;' fï 
ksid fm%dfiirhg ydks ùfï wjodku jeä fõ' 

3.  Ball Grid Array - BGA 

 

 

 

 

 

 

 

The underside of the chip has an array of solder 

balls that provide electrical and thermal 

connections to the PCB. 

Ñmfha há me;af;a PCB fj; úÿ,s yd ;dm 
iïnkaO;d imhk mEiaiqï fnda, ud,djla we;' 
 

 

 

 

 

 

 

BGA packaging allows for a high density of 

connections in a compact space, making it 

suitable for smaller devices. 

BGA weiqreïlrKh l=vd Wmdx. i|yd iqÿiq jk 
mßÈ ixhqla; wjldYhl iïnkaO;dj, by< 
>k;ajhla i|yd bv i,ihs' 
 

 

 

Northbridge 

Northbridge chip handles communication 

between the CPU, RAM (memory), and high-

speed peripherals like the graphics card. 

Northbridge Ñmh u.ska CPU" RAM ^u;lh& iy 
Ñ;%l ldâm; jeks wêfõ.S m¾hka; w;r 
ikaksfõokh yiqrejhs' 
 

It controls the front side bus (FSB) which 

connects the CPU to the memory and high-

speed I/O (Input/Output) devices. 

tu.ska CPU tl u;lhg iy wêfõ.S wdodk 
m%;sodk Wmdx. fj; iïnkaO lrk front side bus 

(FSB) tl md,kh lrhs' 
 
The South Bridge connects to the North Bridge 

to handle slower peripheral communication via 

the system bus. 
fõ.fhka wvq m¾hka; Wmdx. iuÕ moaO;s nih 
yryd ikaksfõokh lsÍu i|yd South Bridge tl 
North Bridge tlg iïnkaO lr we;' 
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Southbridge 

The Southbridge chip handles 

communication between the CPU and relatively 

slower peripheral devices like hard drives, USB 

ports, PCI slots, and other I/O devices. 

Southbridge Ñmh u.ska CPU tl iy oDV ;eá" 
USB flfjks" PCI iïnkaOl iy wfkl=;a wdodk 
m%;sodk Wmdx. jeks idfmalaIj ukao.dó m¾hka; 
Wmdx. w;r ikaksfõokh yiqrejhs' 
 

It controlled the slower I/O buses such as PCI, 

USB, SATA, and Ethernet. 

th PCI, USB, SATA iy Ethernet jeks ukao.dó 
nihka md,kh lrhs' 
 

It often includes integrated components for 

audio, network interfaces, and other basic I/O 

functions. 
thg fndfyda úg Y%jH" cd, w;=reuqyqK;a iy 
wfkl=;a uQ,sl wdodk m%;sodk ld¾hhka i|yd 
ix.Dys; ixrpl we;=<;a fõ 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RAM slots 
 

 

 

 

 

 

 

 

 

 

 

Some motherboards support dual-channel or 

quad-channel memory configurations, which 

require specific slot configurations to achieve 

optimal performance.  
iuyr ujqmqjre oaú;aj kd,sld fyda isõ kd,sld 
u;l úkHdihka i|yd iyh olajhs' tys§ m%Yia; 
ld¾h idOkhla ,nd .ekSu i|yd ksYaÑ; 
iïnkaOl úkHdi lsÍï wjYH fõ'  
 
DDR (Double Data Rate) is a common type of 

DRAM technology used in modern computers 

and devices. 
DDR (Double Data Rate) hkq kùk mß.Kl iy 
Wmdx.j, Ndú;d jk idudkH DRAM ;dlaIKhls' 
 

DDR memory transfers data on both the rising 

and falling edges of the clock signal, effectively 

doubling the data transfer rate compared to 

older SDR (Single Data Rate) DRAM 

DDR u;lh ld, ix{dfõ by< hk iy my< 
jefgk wka; foflysÈu o;a; yqjudre lrhs' 
DRAM yd mer‚ SDR ^;ks o;a; wkqmd;h& 
ii|k úg DRAM o;a; yqjudre wkqmd;h M,odhS 
f,i fo.=K lrhs' 
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There have been minor changes to DRAM's 

interface as per the DDR edition. 

DDR ixialrKh wkqj DRAM ys w;=reuqyqKf;ys 
l=vd fjkialï isÿù we;' 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bus speed 

RAM bus speed refers to the rate at which data 

can be transferred between the computer's 

memory (RAM) and the rest of the system, 

typically the CPU (Central Processing Unit). 

RAM nia fõ.h hkq mß.Klfha u;lh ^RAM& 
iy moaO;sfha fiiq fldgia" idudkHfhka CPU 
(uOHu ieliqï tAllh& w;r o;a; udre l< yels 
fõ.hhs' 
 

RAM 

Type 

Typical Speed 

Range 

Peak Transfer 

Rate 

DDR1 266 – 400 MHz 2.1 – 3.2 GB/s 

DDR2 533 – 800 MHz 4.3 – 6.4 GB/s 

DDR3 1066 – 1866 

MHz 

8.5 – 14.9 GB/s 

DDR4 2133 – 3600 

MHz 

17 – 28.8 GB/s 

DDR5 4000 – 5600 

MHz 

32.7 – 69.2 

GB/s 

 

M.2 connector 

 

 

 

 

 

 

 

 

This is a small, high-speed, and flexible interface 

on a motherboard that allows for the direct 

connection of compact storage devices (like 

SSDs) and other peripherals (like Wi-Fi cards) 

using SATA, PCIe, or USB ports. 
fuh ujq mqjrejl we;s l=vd" wêfõ.S iy kuHYS,S 
w;=reuqyqK;la jk w;r tu.ska SATA, PCIe fyda 
USB flfjks Ndú;fhka ixhqla; .nvd Wmdx. 
^SSD jeks& iy wfkl=;a m¾hka; Wmdx. ^Wi-Fi 
ldâm;a jeks& iDcqju iïnkaO lsÍug bv i,ihs' 
 

Maximum speeds  

M.2 SATA: Up to 6 Gbps  

M.2 PCIe 3.0 ×4 (NVMe): Up to 32 Gbps  

M.2 PCIe 4.0 ×4 (NVMe): Up to 64 Gbps  

M.2 PCIe 5.0 ×4 (NVMe): Up to 128 Gbps 

 

  

DDR 

1 

 
 

DDR 

2 

 
 

DDR 

3 

 
 

DDR 

4 
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IDE connector (Integrated Drive Electronics) 

~150MB/s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An IDE connector, also known as an ATA 

connector, is a type of interface used to connect 

old hard disk drives (HDDs) and old optical 

drives to a computer's motherboard. 

ATA iïnkaOlh f,io yeÈkafjk IDE 
iïnkaOlh" mer‚ oDV ;eá Odjlhka (HDD) iy 
mer‚ m%ldY Odjl jeks Wmdx. mß.Klfha 
ujqmqjrejg iïnkaO lsÍug Ndú;d lrk w;=re 
uqyqK;a j¾.hls' 
 

SATA connector (Serial Advanced 

Technology Attachment) ~600MB/s 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

SATA is a standard interface for connecting 

storage devices like HDDs, SSDs, and optical 

drives to a computer's motherboard. 

SATA hkq HDDs, SSDs, iy optical drives jeks 
.nvd Wmdx. mß.Klfha ujq mqjrejg iïnkaO 
lsÍu i|yd jk iïu; w;=re uqyqK;ls' 
 

 

 

 

 

 

Comparison 

 

 

 

 

 

 

 

 

 

 

 

Feature IDE SATA 

Interface Type 
w;=re uqyqK; j¾.h 

Parallel 
iudka;r.; 

Serial 
fY%a‚.; 

Data Transfer Rate 
o;a; yqjudre wkqmd;h 

Up to 133 MB/s (ATA133) 

133 MB/s olajd' 
Up to 600 MB/s (SATA III) 

600 MB/s olajd' 

Connectors 
iïnkaOl 

40-pin (ATA-66/100/133) 7-pin 

Power Consumption 
n,Yla;s mßfNdackh 

Typically higher. 
idudkHfhka by<hs' 

Typically lower. 
idudkHfhka wvqhs' 

Compatibility 
wkql+,;dj 

More compatible with older 

motherboards. 
mer‚ ujqmqjre iuÕ jvd;a .e<fma' 

More compatible with newer 

motherboards. 
kj ujqmqjre iuÕ jvd;a .e<fma' 

Data Integrity 
o;a; wLKav;dj 

More susceptible to interference. 
ndOd we;sùug jeä wjodkula we;' 

Less susceptible to interference. 
ndOd we;sùug wvq wjodkula we;' 
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Peripheral Component Interconnect 

 

 

 

 

 

 

 

 

 

 

PCI ports are used to connect expansion cards 

to a computer's motherboard. 
mß.Klhl ujq mqjrejg  iïnkaO lsÍu i|yd 
PCI ports Ndú;d lrhs' 
 

Enables the addition of functionalities that were 

not built into the system.  
fuu.ska moaO;sh ;=< ixj¾Okh lr fkdue;s 
l%shdldÍ;ajhka wu;rj tl;= lsÍug bv ,ndfohs' 
 

Introduced in 1993. 

1993 § yÿkajd fok ,È' 
 

Below are some common hardware devices that 

can be connected to the motherboard using the 

PCI port: 

PCI port tl Ndú;fhka ujq mqjrejg iïnkaO l< 
yels fmdÿ oDvdx. Wmdx. lsysmhla my; oelafõ( 
 

• Graphics Cards (GPUs) 

• Network Interface Cards (NICs) 

• Sound Cards 

• USB Expansion Cards 

• Storage Controllers 

• Serial and Parallel Port Cards 

• SSD Expansion Cards 

• Bluetooth/Wireless Cards 

• TV Tuner Cards 

• Video Capture/Editing Cards 

• Fibre Channel Cards 

 

 

 

 

 

 

 

 

 

 

 

 

BIOS chip (Basic Input Output System) 

BIOS is a non-volatile memory chip that stores 

the firmware, which is the first software that 

runs when a computer is powered on. 

BIOS hkq mß.Klhla mK.kajk úg l%shd;aul 
jk m<uq uDÿldx.h jk iaÓrdx. .nvd lrk 
kIH fkdjk u;l Ñmhls' 
 

It is responsible for initializing and testing the 

hardware components during the boot process 

(a process called the Power-On Self-Test or 

POST) and then loading the operating system. 
th mK.ekajqï l%shdj,sfha§ oDvdx. ixrpl 
wdrïN lsÍu iy mÍlaId lsÍu ^Power-On Self-

Test fyda POST& f,i ye¢kafjk l%shdj,shla& iy 
miqj fufyhqï moaO;sh mQrKh lsÍu i|yd j.lsj 
hq;=h' 
 

The BIOS settings are stored in a small amount 

of volatile memory called CMOS powered by a 

coin-cell battery. 

BIOS ieliqï coin-cell negßhlska n, .ekafjk 
CMOS f,i y÷kajk l=vd kIH u;l m%udKhl 
.nvd lr we;' 
 

This ensures that settings like date, time, and 

hardware configurations are retained when the 

computer is powered off. 
fuu.ska mß.Klh l%shd úrys; l< úg Èkh" 
fõ,dj iy oDvdx. úkHdihka jeks ieliqï r|jd 
;nd .ekSu iy;sl lrhs' 
 

 

 

 

 

 

 

 
 
 

 

CMOS battery 
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POST (Power-On Self-Test) 

It performs a diagnostic test to ensure all 

hardware components are functioning correctly 

before booting the operating system. 
fufyhqï moaO;sh wdrïN lsÍug fmr ish¨u 
oDvdx. ixrpl ksjerÈj l%shd;aul jk nj 
iy;sl lsÍu i|yd tu.ska diagnostic test tlla 
isÿ lrhs' 
 

UEFI (Unified Extensible Firmware Interface) 

The modern replacement for BIOS.  

BIOS i|yd jk kùk wdfoaYlhhs' 
 

Offers faster boot times, supports for larger 

drives, and advanced features like secure boot. 
fõ.j;a mK.ekajqï fõ,djka" úYd, Odjl i|yd 
iyh iy wdrlaIs; mK.ekajqu jeks ixlS¾K 
úfYaIdx. ,nd fohs' 
 

Power connectors 
 
1. ATX power connector 

 

 

 

 

 

 

This is the primary power connector that 

supplies power from the power supply unit 

(PSU) to the motherboard 

n, iemhqï tAllfhka (PSU) ujqmqjrejg úÿ,sh 
imhk m%d:ñl n, iïnkaOlh fuhhs' 
 

It's typically a 24 pin or 20+4 pin connector. 

th idudkHfhka 24 pin fyda 20+4 pin 
iïnkaOlhls' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. CPU Power Connector 

 

 

 
 
 
 
 
 
 
 
 
 

This connector provides power specifically to 

the CPU. It's usually a 4-pin, 8-pin, 12-pin or 16-

pin connector located near the CPU socket. 

fuu iïnkaOlh úfYaIfhkau CPU fj; n,h 
imhhs' th idudkHfhka CPU flfjksh wi, 
msysgd we;s 4-pin, 8-pin, 12-pin fyda 16-pin 
iïnkaOlhls' 
 
 
3. VRM (Voltage Regulator Module) 

 

 

 

 

 

 

 

 

 

VRM is used to convert and regulate the 

voltage supplied from the power supply unit to 

the levels required by the CPU, GPU, or other 

components. 

n, iemhqï tAllfhka imhk fjda,aàh;djh CPU" 
GPU fyda wfkl=;a ixrpl j,g wjYH uÜgïj,g 
mßj¾;kh lsÍu iy kshdukh lsÍu i|yd VRM 
Ndú;d lrhs' 
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4. SATA Power Connector 

A 15-pin plug that delivers electrical power from a 

computer's power supply unit (PSU) to storage 

devices like hard drives, SSDs, fan hubs, and RGB 

controllers 

mß.Klhl n, iemhqï tallfha isg oDV ;eá" SSD" 
*Eka yí iy RGB md,l jeks .nvd iy wfkl=;a 
Wmdx. fj; úÿ,s n,h imhk mska 15lska hq;a ma,.a 
tlls' 
 

5. IDE Power Connector 

A legacy 4-pin plug used in older computer 

systems to supply power to components like 

Parallel ATA (PATA) hard drives, older optical drives 

(CD/DVD), and some case fans 

mer‚ mß.Kl moaO;sj, mj;sk Parallel ATA 
^PATA& oDV ;eá" mer‚ Tmaál,a v%hsõ ^CD$DVD& 
iy iuyr flaia *Eka ^case fans& jeks Wmdx. fj; 
úÿ,s n,h iemhSu i|yd Ndú; l< mska 4lska hq;a 
mer‚ ma,.a tlls' 
 

 

 

 

 

 

 

 

 

 

 

 

5. Graphic Card Power Connector  

 

 

 

 

 

 

 

 

 

 

 

 

Graphic card power connectors deliver electricity 

from the power supply (PSU) to your GPU. Modern 

cards use either traditional 6-pin/8-pin PCIe 

cables, or the newer 12VHPWR / 12V-2x6 cable 

capable of delivering up to 600W of power. 
.%e*sla ldâ n, iïnkaOl uÕska n, iemhqï tallfha 
isg GPU tl fj; úÿ,sh ,nd fohs' kùk .%e*sla 
ldâm;a i|yd idïm%odhsl mska 6 fyda mska 8 PCIe 
flan,a Ndú; lrk w;r" fjdÜ 600la olajd by< 
n,hla iemhsh yels kùk 12VHPWR fyda 12V-2x6 
flan,a o Ndú; flf¾' 

Heat sink 

 

 

 

 

 

 

 

 

 

 

 

 

 

A heat sink is a passive cooling device designed 

to dissipate heat generated by various 

components, such as the CPU, VRMs, chipset, 

M.2 SSDs, northbridge, southbridge and 

sometimes other critical components. 

heat sink tl hkq CPU, VRM" ÑmafiÜ" M.2 SSD, 

Northbridge, Southbridge iy fjk;a 
;SrKd;aul ixrpl u.ska ckkh jk ;dmh 
úiqrejd yeÍug ks¾udKh lr we;s ksIal%Sh isis,k 
Wmdx.hls' 
 

Cooling Fans 
 

 

 

 

 

 

 

 
 
 

A computer cooling fan is a critical component 

that actively draws cooler air into your PC case, 

expels warm air, and moves air across heat sinks 

to prevent overheating.  
mß.Kl isis,k mxldjla hkq mß.Kl flaiskh 
;=<g isis,a jd;h weo .ekSug;a" r;a jQ jd;h msg 
lsÍug;a" iy wêl f,i r;a ùu je<elaùu i|yd 
ySÜ iskala yryd jd;h ixirKh lsÍug;a il%shj 
odhl jk w;HjYH Wmdx.hls' 
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Ports 
flfjks 
 
Ports are connection points on a device that 

allow it to link with other devices, peripherals, 

or networks for data transfer or communication. 
flfjks hkq o;a; yqjudrej fyda ikaksfõokh 
i|yd fjk;a Wmdx." m¾hka; Wmdx. fyda cd, 
iuÕ iïnkaO ùug bv i,ik Wmdx.hl 
iïnkaO;d w;=reuqyqK;a fõ' 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

VGA port (1987) 

 

 

 

 

 

 

VGA stands for Video Graphics Array. 

VGA hkq Video Graphics Array hkakhs' 
 

This is an analog video connection standard 

introduced by IBM PS/2 line of computers. 

fuh IBM PS/2 mß.Kl fm< i|yd y÷kajd ÿka 
wekf,d.a ùäfhda iïnkaO;d m%ñ;shls' 
 

Has 15 pins. Usually Blue in color. 

Pins 15 la we;' idudkHfhka ks,a meye;sh' 
 

VGA supported resolutions up to 640x480. 

VGA 640x480 olajd úfNaok i|yd iyh olajhs' 
 
This only transmits video signals, cannot 

transmit audio. 
fuh iïfm%aIKh lrkafka ùäfhda ix{d mu‚" 
Y%jH o;a; iïfm%aIKh l< fkdyel. 
 
 
 
 
 

DVI port (1999) 

 

DVI stands for The Digital Visual Interface. 

DVI hkq Digital Visual Interface hkakhs' 
 
Using adapters this port is backward 

compatible with VGA and forward compatible 

with HDMI. 

wevemagr Ndú;d lrñka" fuu flfjksh VGA 
iuÕ backward compatible jk w;r HDMI 
iuÕ forward compatible fõ' 
 
This port doesn't support audio. 
fuh Y%jH o;a; i|yd iyh fkdolajhs' 
 
DVI-A (Analog): Rarely used, it's designed to 

carry an analog signal only, like VGA. 

l,d;=rlska Ndú;d jk w;r th VGA fuka m%;siu 
ix{djla /f.k hdug muKla ks¾udKh lr 
we;' 
 

DVI-D (Digital): Carries digital signals only. 
äðg,a ix{d muKla /f.k hhs' 
 

There are two types: 
j¾. folla we;' 
 
• Single Link: Supports resolutions up to 1920 

x 1200 @ 60Hz. 

• Dual Link: Supports higher resolutions, up 

to 2560 x 1600 @ 60Hz. 

 

DVI-I (Integrated): Combines both digital and 

analog transmission. 
äðg,a iy wekf,d.a iïfm%aIKh hk folu 
tAldnoaO lrhs' 
 

Note: 

 

What to know about ports? 
flfjks iïnkaOfhka oek.; hq;= lreKq 
 

• Name in longform 
§¾> ku 

• What device is connected? 
iïnkaO lrkq ,nk Wmdx.h l=ulao@ 

• Pin out 
mska ieleiau  

• Colour (optional) 
j¾Kh ^wksjd¾h fkdfõ& 
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HDMI port (2002) 

 

HDMI stands for High-Definition Multimedia 

Interface. 

HDMI hkq High-Definition Multimedia Interface 
hkakhs' 
 

Developed by a consortium of major electronics 

manufacturers, including Philips, Panasonic, 

Sony, and Toshiba to transmit video and audio 

data. 
ùäfhda iy Y%jH o;a; iïfm%aIKh lsÍu i|yd 
*s,smaia" mekfidksla" fidaks iy fgdIsnd we;=¿ 
m%Odk bf,lafg%dksl ksIamdolhskaf.a ix.uhla 
úiska jeä ÈhqKq lrk ,§' 
 
Used to connect TVs, monitors, projectors, 

gaming consoles, etc. 
rEmjdyskS" fudksgr" fm%dfclag¾" l%Svd fldkafida, 
wdÈh iïnkaO lsÍug Ndú;d lrhs' 
 
Standard HDMI has 19 pins, providing video, 

audio, and control signal transfers. 

iïu; HDMI i;=j ùäfhda" Y%jH iy md,k ix{d 
yqjudre lsÍï ,ndfok pins 19 la we;' 
 
This does Digital Transmission without the need 

for analog conversions like in VGA or 

component video. 

fuh VGA fyda Component Video jeks m%;siu 
mßj¾;k wjYH;djhlska f;drj äðg,a 
iïfm%aIKh isÿ lrhs' 
 

 

 

 

 

 

 

 

Type A (Standard): TVs, projectors, laptops, and 

many other devices. 

Type C (Mini): tablets and laptops. 

Type D (Micro): smartphones tablets. 

 

HDMI 1.0 (2002): 4.9 Gbps 

Max Resolution: 1080p at 60Hz 

Audio: Up to 8 channels uncompressed 

 

HDMI 1.1 (2004): DVD-Audio support 

 

HDMI 1.2 (2005): support PC sources. 

 

HDMI 1.3 (2006): 10.2 Gbps 

Color Depth: Deep Color (up to 48-bit) 

Audio: Dolby TrueHD and DTS-HD Master Audio for 

lossless HD audio. 

 

HDMI 1.4 (2009): 3D support for up to 1080p 

4K resolution support (max 30Hz) 

Introduced a new micro-HDMI connector. 

Introduced Automotive connection system 

 

HDMI 2.0 (2013): 18 Gbps 

Max Resolution: 4K at 60Hz 

Audio: Up to 32 audio channels; multi-stream audio 

for up to 4 users 

Support for wide-angle 21:9 aspect ratio 

 

HDMI 2.0a (2015): Added support for High 

Dynamic Range (HDR) video. 

HDMI 2.0b (2016): HDR enhancements 

 

HDMI 2.1 (2017): 48 Gbps 

Max Resolution: 10K 

enhanced support for improved refresh rates at 4K 

and 8K. Dynamic HDR 

Variable Refresh Rate (VRR), Quick Frame Transport, 

and gaming features beneficial. 

 

HDMI 2.1a (2022): Added SBTM (Source-Based 

Tone Mapping) for better HDR 

Source device optimizes HDR output for display 

No change in bandwidth (48 Gbps) 

 

HDMI 2.1b (2023): Minor update/clarification of 

HDMI 2.1 features 

Improved support for eARC, VRR, ALLM 

No bandwidth change (48 Gbps) 

 

HDMI 2.2 (2025): 96 Gbps 

Doubled bandwidth to 96 Gbps 

Supports up to 16K at 60Hz 

4K at 480Hz, 8K at 240Hz, 12K at 120Hz 

Ultra96 HDMI cables introduced 

Latency Indication Protocol (LIP) added 

Backward compatible with older HDMI versions 
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Display Port (DP)  (2006) 

 

Developed by the Video Electronics Standards 

Association. (VESA) 

Video Electronics Standards Association (VESA) 
úiska ksIamdokh lrk ,§' 
 

They allow the computer's graphics system to 

send visual information to the screen so that 

users can see images, videos, and other 

content. 
mßYS,lhkag rEm" ùäfhda iy wfkl=;a 
wka;¾.;hka oel.; yels jk mßÈ" mß.Klfha 
.%e*sla moaO;shg oDYH f;dr;=re ;srh fj; 
heùug fïjd bv i,ihs' 
 

Standard DisplayPort 
 
 
 
 
 
 
The most common connector used on desktops 

and some laptops. 
fvialafgdma iy iuyr ,emafgdma j, Ndú;d jk 
jvd;a fmdÿ iïnkaOlhhs' 
 

Mini DisplayPort (mDP) 

 

 

 

 

 

 

A smaller alternative to the standard 

DisplayPort. Common on older Apple products 

and some PCs. 

iïu; DisplayPort i|yd l=vd úl,amhls' mer‚ 
Apple ksIamdok iy iuyr mß.Kl j, nyq,j 
olakg ,efí' 
 

DisplayPort over USB-C 

 

 

 

 

 

 

 

Modern devices may support DisplayPort over 

a USB-C connection. 

kùk Wmdx. USB-C iïnkaOlhla yryd 
DisplayPort i|yd iyh úh yel' 
 
DisplayPort 1.0 & 1.1: 8.64 Gbit/s 

Introduced: 2006 (1.0) and 2007 (1.1) 

Max Resolution: 2560 × 1600 at 60Hz 

 

DisplayPort 1.2(2009): 21.6 Gbit/s 

Max Resolution: 3840 × 2160 at 60Hz 

Multi-Stream Transport (MST) - daisy-chaining 

multiple monitors. 

Increased AUX channel bandwidth (from 1 Mbit/s to 

720 Mbit/s). 

 

DisplayPort 1.3(2014): 32.4 Gbit/s 

Max Resolution: 5120 × 2800 at 60Hz 

Support for 4K at 120Hz. 

 

DisplayPort 1.4: (2016) 

8K at 60Hz with compression 

Support for High Dynamic Range (HDR). 

Visual lossless compression (DSC 1.2). 

 

DisplayPort 2.0: (2019) 

Max Bandwidth: 80 Gbit/s 

Max Resolution: 16K at 60Hz (with compression) or 

two 8K displays at 120Hz (without compression) 

Enhanced Multi-Stream Transport (MST). 

Improved support for multiple monitors. 

Backward compatible with older versions. 
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PS/2 port (1987) 

 

 

 

 

 

 

The PS/2 port, short for "Personal System/2 

port".  

PS/2 flfjksh" "Personal System/2" flfjksh 
f,i y÷kajhs' 
 
It is primarily used for connecting keyboards 

and mouse to a computer.  
fuh mß.Klg uQislh iy h;=remqjrej iïnkaO 
lsÍug Ndú;d lrk iïnkaOl j¾.hls'  
 
It was developed by IBM for their PS/2 line of 

personal computers.  

th IBM úiska PS/2 mqoa.,sl mß.Kl i|yd 
ixj¾Okh lrk ,§' 
 
The PS/2 port has a round connector with 6 pins 

arranged in a circular pattern. 

PS/2 flfjksh" jD;a;dldr wdldrhg ilia jqKq 
mska 6 lska iukaú; rjqï yeve;s flfjkshls' 
 
 
 
 
 
 
 
 

 

Purple indicates the port for connecting a 

keyboard and green indicates the port for 

connecting a mouse. 
oï meyefhka h;=remqjrej iïnkaO lsÍu i|yd 
jk flfjksh iy fld< meyefhka uQislh 
iïnkaO lsÍu i|yd jk flfjksh olajhs' 
 
 
 
 
 
 
 
 

Serial port (1962) 
fY%a‚.; flfjksh 
 
 
 
 
 
 
 

 

 

A serial port transmits data one bit at a time 

sequentially over a single wire or pair of wires.  
fY%a‚.; flfjkshla ;ks  /yekla fyda  /yeka 
hq.,hla yryd fY%a‚.;j jrlg tl ìgqj ne.ska 
o;a; iïfm%aIKh lrhs' 
 

9 pins are used in this port. 

fuu flfjksfhys pin 9 la Ndú;d fõ' 
 
primarily used to connect computers to external 

hardware like routers, barcode scanners, 

scientific instruments, and legacy equipment 
m%Odk jYfhka mß.Kl" rjqgr" ;srefla; lshjk" 
úoHd;aul WmlrK iy mer‚ ;dlaI‚l 
WmlrK jeks ndysr oDvdx. iuÕ iïnkaO lsÍu 
i|yd Ndú; lrkq ,nhs' 
 
 
Parallel port (1970) 
iudka;r.; flfjksh 
 
 
 
 
 
 

A parallel port transmits multiple bits of data 

simultaneously (in parallel) over multiple wires. 
iudka;r flfjkshla uÕska /yeka lsysmhla yryd 
tljr ^iudka;rj& o;a; ìgq lsysmhla 
iïfm%aIKh lrhs' 
 
25 pins are used in this port. 

fuu flfjksfhys pin 25 la Ndú;d fõ' 
 
Parallel ports were widely used in the past for 

connecting printers and scanners to computers.  
uqøK hka;% iy iqmÍlaIl" mß.Kl yd iïnkaO 
lsÍu i|yd iudka;r flfjks w;S;fha nyq,j 
Ndú;d úh'
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Comparison 

 

Network port (RJ45) 

cd,lrK flfjksh (RJ45) 
 
 
 
 
 
 
 
 

This port allows the motherboard to 

communicate with other devices on the 

network, such as routers, switches, or other 

computers, using Ethernet cables. 
fuu flfjksh" ujq mqjrejg B;¾fkÜ flan,a 
Ndú;fhka ud¾.l" kdNs" iaúp fyda fjk;a 
mß.Kl jeks cd,fha fjk;a Wmdx. iuÕ 
ikaksfõokh lsÍug bv i,ihs' 
 
8 pins are used in this port. 

fuu flfjksfhys pin 8 la Ndú;d fõ' 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Audio ports 
Y%jH flfjks 
Audio ports allow you to connect various audio 

devices to your computer.  
Y%jH iïnkaOl úúO Y%jH Wmdx. Tfí 
mß.Klhg iïnkaO lsÍug bv i,ihs'  
 
These ports are typically located on the rear I/O 

panel of the motherboard. 

fuu flfjks idudkHfhka ujq mqjrefõ miqmi I/O 
mek,fha msysgd we;'  
 

1. Line Out (or Speaker Out) 

This port is used to connect external speakers 

or headphones. 
fuu flfjksh ndysr iamSl¾ fyda fyâf*daka 
iïnkaO lsÍug Ndú;d lrhs' 
 
2. Line In 

This port is used to connect external audio input 

devices, like phone, media players etc. 
ÿrl:k" udOH Odjl jeks ndysr Y%jH wdodk 
Wmdx. iïnkaO lsÍug fuu flfjksh Ndú;d fõ' 
 
3. Microphone Jack 

This jack is designed for connecting 

microphones and is colored pink. 
fuu flfjksh uhsfl%df*dak iïnkaO lsÍu i|yd 
ks¾udKh lr we;s w;r frdai meyefhka hqla; fõ' 
 
 
 
 
 

 

Feature 
,laIKh 

Serial Port 
fY%a‚.; flfjksh 

Parallel Port 
iudka;r.; flfjksh 

Data Transmission 
o;a; iïfm%aIKh 

Sends 1 bit at a time 

tla jrlg 1 bit ne.ska hjhs'
  

Sends multiple bits (usually 8) at once 
tla jrlg ìgq lsysmhla ^idudkHfhka 8la& tljr 
hjhs' 

Speed 
fõ.h 

Slower 
ukao.dó fõ' 

Faster 
fõ.j;a fõ' 

Number of Wires 
jh¾ .Kk 

Few (~9 wires) 
wvqhs ^lïì 9la muK&'  

Many (~25 wires) 
jeähs ^lïì 25la muK&' 

Connector 
iïnkaOlh 

DB-9 DB-25 

Error Rate 
fodaI we;sùï 
 

Less error (simple design) 
fodaI wjuhs ^ir, ie,iqu 
ksid&'  

More error (crosstalk/timing issues) 

fodaI jeähs ^Crosstalk $ ld,Sk .eg¨ ksid&' 

Cable length 
flan,a È.  

Supports longer distance 
È.= ÿrla i|yd Ndú; l< yel 

Short distance only 
flá ÿrla i|yd mu‚' 
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In addition to these three main audio ports, 

there are three more specialized ports. 
fuu m%Odk Y%jH flfjks ;=kg wu;rj ;j;a 
úfYaIs; jQ flfjks ;=kla mj;S' 
 

These ports are typically associated with multi-

channel audio setups, such as 5.1 or 7.1 

surround sound systems. 

fuu flfjks idudkHfhka 5.1 fyda 7.1 irjqkaâ 
Yío moaO;s jeks nyq-kd,sld Y%jH ieliqï iuÕ 
iïnkaO fõ' 
 
Center/subwoofer 

This port is used to connect a center channel 

speaker, which reproduces dialogue and other 

central audio elements in a surround sound 

setup. 

Surround sound setup tlla ;=, ixjdo iy 
wfkl=;a uOHu Y%jH uQ,dx. m%;sksIamdokh lrk 
uOH kd,sld iamSlrhla iïnkaO lsÍug fuu 
flfjksh Ndú; flf¾' 
 

It's also used for the subwoofer, which handles 

low-frequency bass sounds. 
th wvq ixLHd; fíia Yío yiqrejk ií jQ*¾ 
i|yd o Ndú;d fõ' 
 
This port is often color-coded orange. 
fuu flfjksh fndfyda úg ;eô,s meyefhka hqla; 
fõ' 
 
 

Side 

These speakers are positioned to the sides of 

the listener to provide additional spatial audio 

effects. 
wu;r wjldYSh Y%jH m%fhda. iemhSu i|yd fuu 
iamSl¾ ijkafokakdf.a me;sj,g ia:dk.; lr 
we;' 
 
This port is often color-coded grey. 
fuu flfjksh fndfyda úg w¿ meye fõ' 
 
Rear 

These speakers are positioned behind the 

listener to create a more immersive audio 

experience. 
jvd;a by< Y%jH w;aoelSula ks¾udKh lsÍu i|yd 
fuu iamSlr Y%djlhd msgqmi ia:dk.; lr we;' 
 
This port is often color-coded black. 
fuu flfjksh fndfyda úg l¿ meye fõ' 
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Data storage devices 
o;a; .nvd Wmdx. 
 

1. Optical Storage 
m%ldY .nvd 

• CD - Compact Disc 
ixhqla; ;eá 

• DVD - Digital Versatile Disc 
ixLHdxl nyqúO ;eá 

• Blue Ray 
 
2. Magnetic Storage 

pqïNl .nvd 
• Hard Disk Drive 

oDv ;eá Odjl 
• Magnetic Tapes 

pqïNl má 
• Floppy Disc 

kuH ;eá 
• Jaz, Zip Disc 

 
3. Flash Storage 

iefk,s .nvd 
• USB - Universal Serial Bus 

úYaj fY%a‚.; nih 
• SSD - Solid State Devices 

>k ;;ajfha Wmdx. 
• SD Cards (secure digital) 

wdrlaIs; wxls; ldâm;a 
 
Storage devices are hardware used to store 

digital data permanently or temporarily. 
o;a; .nvd Wmdx. hkq äðg,a o;a; iaÓrj fyda 
;djld,slj .nvd lsÍug Ndú;d lrk oDVdx. fõ' 
 
They enable data access, retrieval, and 

management for various computing tasks. 
tjd úúO mß.Kl ld¾hhka i|yd wjYH o;a; 
m%fõYh" ,nd .ekSu iy l<ukdlrKh lsÍu isÿ 
lrhs' 
 
 
Data retrieving mechanisms 
o;a; fj; m%fõY úfï l%u 
 
Data retrieving mechanisms are the methods 

and processes used to collect, access, and 

extract data from various sources such as 

databases, files, websites, and cloud storage 

systems.  
o;a; fj; m%fõY ùfï l%u hkq o;a; iuqodhka" 
f.dkq" fjí wvú iy j,dl=¿ .nvd moaO;s jeks 
úúO m%Njhkaf.ka o;a; /ia lsÍu" tAjdg m%fõY 
ùu iy extract lr .ekSu i|yd Ndú; lrk 
l%ufõo iy l%shdj,Ska fõ' 
 
 
 

1. Sequential data access 
wkql%ñl m%fõYh 
 

 

 

 

 

 

A method of accessing data in a specific, linear 

order, one item after the other.  
ksYaÑ;" fraÇh wkqms<sfj,lg" tla whs;uhlg 
miqj tlla f,i o;a; fj; m%fõY ùfï l%uhls' 
Playing audio or video files where data is 

streamed sequentially is an example 
o;a; wkql%ñlj m%jdy jk Y%jH fyda oDYH f.dkq 
jdokh lsÍu WodyrKhls 
 

Ex:  Magnetic tapes / pqïNl má 

 

2. Direct / Random data access  
wyUq f,i o;a; m%fõYh 

 

 

 

 

 

 

 

 

Random access retrieves data directly from any 

storage location without sequence.  
iiïNdù m%fõYfha§ wkqms<sfj,lska f;drj ´kEu 
.nvd ia:dkhlska iDcqju o;a; ,nd .kS' 
 

Examples / WodyrK  
 

Accessing RAM  

RAM fj; m%fõY ùu' 
 

Quickly retrieving files on hard drives or SSDs 

using file systems 

f.dkq moaO;s Ndú;fhka oDV ;eá fyda SSD ;=<ska 
f.dkq blaukska ,nd .ekSu' 
 

Fetching specific records in databases. 
o;a; iuqodhka j, ksYaÑ; frfldav ,nd .ekSu' 
 

Jumping to specific points in audio or video 

files. 
Y%jH fyda oDYH f.dkq j, ksYaÑ; ia:dk fj; 
m%fõY ùu' 
 
Ex. Hard disks, CD, Pen drive 
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Optical storage devices 
m%ldY .nvd Wmdx. 
 

Optical storage devices are a type of storage 

device that can read and write data using laser 

technology. 
m%ldY wdphk Wmdx. hkq f,ai¾ ;dlaIKh 
Ndú;fhka o;a; lshùug yd ,sùug yelshdj mj;sk 
.nvd Wmdx. j¾.hls' 
 

These optical discs consist of a polycarbonate 

substrate coated with a reflective layer. 
fuu m%ldY ;eá mrdj¾;l ia:rhla iys; 
fmd,sldnfkag Wmia:rhlska iukaú; fõ' 
 

There are four main optical storage devices. 
m%Odk m%ldY .nvd Wmdx. y;rla mj;S' 
 
Standard optical discs (CDs, DVDs, and Blu-ray 

discs) have a diameter of 120 mm (12cm). 

m%ldY ;eáj, tkï (CD, DVD iy Blu-ray ;eáj, 
úIalïNh ñ,sógr 120 la ^fikaáógr 12 ls&' 
 
 

 

ROM 

0.5GB 

to 

4.8GB 

1978 

 

ROM 650MB 

to 

900MB 

1982 R 

RW 

 

ROM 
4.7GB 

to 

9.4GB 

1996 
R 

RW 

RAM 

 

RE 25GB 

to 

125GB 

2006 ROM 

R 

 

R - Recordable once 
tlajrla o;a; ,súh yels 
You can write (burn) data onto this type of disc 

only one single time. Once the data is written, it 

cannot be erased, changed, or overwritten, 

though it can be read multiple times 
Tng fuu j¾.fha ;eáhlg o;a; we;=<;a l< 
yelafla tla jrla mu‚' o;a; we;=<;a l< miq" th 
uld oeóug" fjkia lsÍug fyda kej; ,sùug  
fkdyels jqjo" th ´kEu jdr .Kkla lshúh yelsh' 
 

RW - Rewritable 
kej; kej; o;a; ,súh yels 
Unlike "R" discs, you can typically be erased and 

rewritten around 1,000 times.  

R j¾.fha ;eá fuka fkdj" idudkHfhka fuys we;s 
o;a; 1"000 jdrhla muK uld oeóug iy kej; 
,sùug yelsh 
 

RE - Recordable and Erasable 
kej; kej; o;a; ,súh yels 
It functions essentially the same way as "RW" and 

allows you to rewrite and erase data multiple 

times. 

fuh uQ,sl jYfhka  RW ;eáhla yd iudkj l%shd 
lrk w;r" Tng kej; kej;;a o;a; ,sùug iy 
uld oeóug bv i,ihs' 
 
ROM - Read-Only Memory 

Written by the manufacturer. The data on these 

discs is pre-recorded by the manufacturing 

company during production You can only read or 

play the data; you cannot write anything new to it 

or erase it. 

ksIamdokh lrk wdh;kh úiskau ,shd ;sîu.fuu 
;eáj, we;s o;a;" ksIamdok l%shdj,sfha§ wod< 
ksIamdol iud.u úiskau l,ska má.; lr we;' Tng 
tu o;a; lshùug fyda Odjkh lsÍug muKla yels 
w;r" w¨ ;ska lsisjla ,sùug fyda tajd uld oeóug 
fkdyelsh' 
 
 
 

Laser discs (1970s) 
Laser Discs are large discs, 12 inches wide, used 

for high-quality video and audio. They were 

encoded with analog or digital signals and read 

with a laser, like CDs and DVDs. 

LaserDiscs hkq Wiia ;;a;ajfha ùäfhda iy Y%jH 
i|yd Ndú;d lrk wÕ,a 12 m<, úYd, ;eá fõ' 
tAjd m%;siu fyda wxls; ix{d j,ska fla;kh lr we;s 
w;r iSã iy ãùã jeks f,ai¾ Ndú;fhka lshjkq 
,efí' 
 

These discs were mainly used for home videos, 

movie collections, and education.  
fuu ;eá m%Odk jYfhka ksjfia ùäfhda" Ñ;%mg tl;= 
lsÍï iy wOHdmkh i|yd Ndú;d lrk ,§' 
 

However, their size, weight, and limited storage 

caused them to be replaced by DVDs and Blu-ray 

discs. 
flfia fj;;a" tAjdfha m%udKh" nr iy iSñ; .nvd 
lsÍu ksid tAjd DVD iy Blu-ray ;eá u.ska 
m%;sia:dmkh úh' 
 

Compact disc (1980s) 
ixhqla; ;eáh 
CDs were first used for digital audio but later 

became popular for storing software, data, and 

multimedia.  

CD ;eá uq,skau wxls; Y%jH i|yd Ndú;d l< 
kuq;a miqj uDÿldx." o;a; iy nyqudOH .nvd 
lsÍu i|yd ckm%sh úh' 
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Digital Versatile Disc (1990s) 
ixLHdxl nyqúO ;eáh 
DVDs are widely used for movies, TV shows, 

software, data backup, and multimedia.  

DVD ;eá Ñ;%mg" rEmjdyskS jevigyka" 
uDÿldx." o;a; Wmia: iy nyqudOH i|yd nyq,j 
Ndú;d fõ' 
 
DVD-RAM - Random Access Memory 
kej; kej; o;a; ,súh yels 
A highly reliable, rewritable optical disc that can 

be written to, erased, and rewritten up to 

100,000 times, functioning much like a 

removable hard drive. 
bj;a l< yels oDv ;eáhla fuka fndfyda ÿrg l%shd 
lrk" b;d úYajdiodhl" kej; ,súh yels 
Tmaál,a ;eáhls' fuhg 100"000 jdrhla olajd 
o;a; we;=<;a lsÍug" uld oeóug iy kej; 
,sùug yelsh' 
 

Blu-ray disc (2000s) 
íÆf¾ ;eá 
Blu-ray Discs are used for high-definition 

movies, data storage, backups, and video 

recording. 

Blu-ray ;eá wê-úfNaok Ñ;%mg" o;a; .nvd 
lsÍu" Wmia: iy ùäfhda má.; lsÍu i|yd 
Ndú;d fõ' 
 
At present, Blu-ray discs are mainly used to 

store games for consoles like Xbox and 

PlayStation. 

j¾;udkfha" Blu-ray ;eá m%Odk jYfhka Xbox iy 
PlayStation jeks fldkafida, i|yd úäfhda l%svd 
.nvd lsÍug Ndú;d lrhs' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mini disks 

Mini optical discs are compact versions of 

standard CDs, DVDs, and Blu-ray discs, all 

measuring 80 mm in diameter.  
uOH m%udKfha m%ldY ;eá hkq iïu; m%udKfha 
CD, DVD iy Blu-ray ;eáj, l=vd ixialrK jk 
w;r" fïjd ish,a,u úIalïNfhka ñ,sóg¾ 80la 
fõ'  
 

Due to their smaller size, they have lower 

storage capacities, with Mini CDs storing about 

210 MB, Mini DVDs 1.4 GB, and Mini Blu-ray 

discs 7.5 GB.  
fïjdfha l=vd m%udKh ksid .nvd Odß;djh 
idfmalaIj wvqh' tA wkqj Mini CD ;eáhl 210 MB 
o" Mini DVD ;eáhl 1.4 GB o" Mini Blu-ray 
;eáhl 7.5 GB o .nvd l< yelsh'  
 

Despite their reduced capacity, they use the 

same technology as standard discs and offer a 

more portable storage solution. 
fuf,i Odß;djh wvq jqjo" tAjd i|yd Ndú; 
lrkqfha iïu; ;eáj, we;s ;dlaIKhu jk 
w;r" myiqfjka /f.k hd yels .nvd úi÷ula 
f,i fïjd y÷kajd Èh yelsh' 
 
Laserdisc, CD and mini CD size comparison   
f,ai¾ ;eá" iSã iy l=vd iSã m%udK ixikaokh 
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Magnetic storage devices 
pqïNl .nvd Wmdx. 
 
Magnetic storage devices are non-volatile 

storage devices that store data using magnetic 

patterns on a magnetic surface. 
pqïnl .nvd Wmdx. hkq pqïnl u;=msgla u; we;s 
pqïnl rgd Ndú;fhka o;a; .nvd lrk" iaÓr 
u;l .nvd Wmdx. fõ' 
 
Magnetic Tapes 
pqïnl má 
 
 

 

 

 

 

 

 

A storage medium consisting of a thin strip of 

magnetically coated plastic film designed for 

sequential data storage. 
wkql%ñlj o;a; .nvd lsÍu i|yd ks¾udKh lr 
we;s pqïnl wdf,ams; ma,diaála mg, ;=kS ;Srejlska 
iukaú; .nvd udOHhls' 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Features  
,laIK 
• Data is accessed sequentially from the 

beginning to the end. 
o;a; wdrïNfha isg wjidkh olajd wkql%ñlj 
m%fõY fõ' 

• Can store terabytes or petabytes, suitable 

for large-scale backups. 
fgrdnhsg fyda fmgdnhsg m%udKfhka o;a; 
.nvd l< yel" uyd mßudK Wmia: i|yd 
iqÿiq fõ' 
 
 
 

• Magnetic tapes are more cost-effective per 

gigabyte compared to other storage 

options. 
wfkl=;a .nvd úl,amhkag idfmalaIj pqïnl 
má j, tAll .s.dnhsghla jvd ,dNodhS fõ' 

• Magnetic tapes are durable and robust, 

capable of withstanding temperature and 

humidity changes. 
pqïnl má l,a mj;sk yd Yla;su;a jk w;r" 
WIaK;ajh yd wd¾ø;d fjkiaùï j,g 
Tfrd;a;= §fï yelshdj we;' 

 

Uses 
Ndú; 
• Archiving large datasets. 

úYd, o;a; lÜg, ixrlaIKh lsÍu' 
• Storing video and audio recordings. 

ùäfhda iy Y%jH má.; lsÍï .nvd lsÍu' 
• Long-term storage in data centers. 

o;a; uOHia:dkj, È.=ld,Sk .nvd lsÍï' 
 
 
 
 

 

Floppy Disk 
kuH ;eá 
A floppy disk is a portable storage medium 

consisting of a thin, flexible magnetic disk 

encased in a nearly square plastic shell. 
kuH ;eá hkq wdikak jYfhka y;/ia ma,diaála 
ljphl wdjrKh lr we;s ;=kS" kuHYS,S pqïnl 
;eáhlska iukaú; wf;a f.k hd yels .nvd 
udOHhls' 
 

 

 

 

 

 

 

 

 

 

Floppy disks store digital data, accessed 

through a floppy disk drive (FDD) in computers 

or devices. 
kuH ;eá ;=, mß.Klj, mj;sk kuH ;eá 
Odjlhla (FDD) yryd m%fõY úh yels wxls; 
o;a; .nvd lrhs' 
 
Storage ranges from kilobytes to a few 

megabytes. 
.nvd Odß;dj lsf,danhsg isg fu.dnhsg lsysmhla 
olajd mrdihl mj;S' 
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Floppy disks were available in several sizes, with 

the most common being the 5.25-inch and later 

the more compact 3.5-inch variants.  
kuH ;eá m%udK lsysmhlska ,nd .; yels jQ w;r 
jvd;a iq,N jkafka wÕ,a 5.25 iy miqj meñ‚ 
jvd;a ixhqla; wÕ,a 3.5 m%fNaohkah' 
 
Early floppy disks were 8 inches in diameter. 
uq,a ld,Sk kuH ;eá wÕ,a 8l úYalïNhlska hqla; 
jQfhah' 
 
 
 
 
 
 
 
 
 
 
 
 
IBM introduced the first commercial floppy disk 

system in 1971 with its System/370 mainframe. 
IBM úiska 1971 § Tjqkaf.a System/370 

mainframe iuÕska m%:u jd‚c kuH ;eá moaO;sh 
y÷kajd fok ,§' 
 

The term "floppy disk" was widely adapted in 

1970, though IBM branded it as Type 1 Diskette 

in 1973. 

IBM úiska 1973 § fuu Wmdx.h Type 1 Diskette 
f,i fj<ofmd<g uqod yeßho "floppy disk" hk 
fhÿu 1970 § mq¿,aj Ndú;hg .eKqks' 
 
NOTE 

Floppy disks were the primary removable 

storage in early computers, so the drive letters 

A: and B: were reserved for them.  
uq,a mß.Klj, mej;s m%Odku bj;a l< yels 
.nvdj kuH ;eá jQ w;r tneúka A: iy B: hk 
Odjl wl=re tAjd i|yd fjka lr ;snq‚' 
 

When hard disks became standard, the first 

hard disk partition was assigned C:, as it 

followed the floppy drive letters in sequence. 
oDV ;eá iïu; .nvd Wmdx.h jQ miq" 
wkqms<sfj,ska kuH Odjlfha wl=re wkq.ukh 
lrñka m<uq oDV ;eá mx.=jg C: mjrk ,§' 
 

Uses 
Ndú; 
• Distributed operating systems, applications, 

and utilities in the early days of computing. 
uDÿldx. fnod yeÍu( mß.KllrKfha uq,a 
ld,fha§ fufyhqï moaO;s" fhÿï iy Wmfhda.s;d 
uDÿldx. fnod yßk ,È' 

• Transferred files between computers before 

USB drives became popular. 

f.dkq yqjudrej( USB Odjlhka ckm%sh ùug 
fmr mß.Kl f.dkq yqjudre lsÍug Ndú;d lr 
we;' 

• Served as boot disks for troubleshooting and 

installing operating systems. 
fufyhqï moaO;sj, fodaY ksrdlrKh iy 
ia:dmkh i|yd mK.ekajqï ;eá f,i fiajh 
lf,ah' 

• Used for updating firmware on devices like 

printers or early BIOS systems. 

iaÓrdx. hdj;ald,Sk( uqøK hka;% fyda uq,a BIOS 
moaO;s jeks Wmdx.j, iaÓrdx. hdj;ald,Sk lsÍu 
i|yd Ndú; flre‚' 

• Apart from floppy disks, there are 2 other 

types. 
kuH ;eá j,g wu;rj ;j;a j¾. 2la mj;S' 

 

 

 

 

Zip disks (100MB – 750MB) 

Zip disks resembled floppy disks but were thicker 

and offered higher storage capacity. 

Zip ;eá kuH ;eá j,g iudk kuq;a jeä >klula 
iy jeä .nvd Odß;djla ,nd ÿkafkah' 
 

Jazz disks (1GB – 2GB) 

Jaz disks, similar to Zip disks, used removable 

magnetic disks but were larger, more durable, and 

offered higher storage capacity and faster speeds. 

Zip ;eá fukau Jaz ;eá o" bj;a l< yels pqïnl 
;eá Ndú;d l< kuq;a m%udKfhka úYd, úh' tjd jvd 
l,a mej;s w;r by< .nvd Odß;djla iy by< 
fõ.hla ,nd ÿkafkah' 
 
They were designed for professional users like 

graphic designers and engineers who needed to 

store large amounts of data.  
tAjd úYd, o;a; m%udKhla .nvd lsÍug wjYH 
.%e*sla ks¾udKlrejka iy bxðfkarejka jeks 
jD;a;Sh mßYS,lhska i|yd ks¾udKh lr ;snq‚' 
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Magnetic Hard disk drive 
pqïNl oDV ;eá 
 

 

 

 

 

 

 

 

 

 

 

The first hard disk was invented by IBM in 1956. 

Known as the IBM RAMAC 305, it weighed a ton, 

was the size of two refrigerators, and could 

store only 3.75 megabytes of data.  

m<uq oDV ;eáh IBM úiska 1956 § fidhd .kakd 
,§' IBM RAMAC 305 f,i ye¢kafjk th fgdka 
tll nrlska hql; úh' th YS;lrK foll 
m%udKfhka hqla; jQ w;r .nvd l< yels jQfha 
fu.d nhsÜ 3'75l o;a; m%udKhla mu‚' 
 

HDD is non-volatile, keeps data without power. 
oDv ;eáh iaÓr u;l Wmdx.hls" úÿ,s n,h 
fkdue;sj jqjo th ;=< o;a; r|jd ;nd .kS' 
 
hard disks store data on rapidly spinning 

platters coated with a magnetic material. 
oDV ;eá pqïnl øjHhlska wdf,am lrk ,o 
fõ.fhka lerflk ;eá u; o;a; .nvd lrhs' 
 

Speed and capacity are the main factors that 

define a hard disk. 
oDV ;eáhl l%shdldÍ nj tys fõ.fhka iy 
Odß;dfjka ;SrKh fõ' 
 
Used to store data & programs in the computer. 
o;a; iy l%uf,aL .nvd lsÍug Ndú;d lrhs' 
Unlike a computer's RAM, hard disks are non-

volatile. This means they can retain information 

even when there's no power. 

mß.Klfha RAM tl fuka fkdj" oDV ;eá kYH 
fkdfõ' fuhska woyia lrkafka n,h fkdue;s úg 
mjd tjdg f;dr;=re r|jd .; yels njhs' 
 

Modern hard disks spin at speeds of 5400 to 

7200 RPM, and some high-performance drives 

can reach up to 10,000/ 15,000 RPM, with data 

transfer rates of up to 1 Gbit/s. 
kQ;k oDv ;eá  ñks;a;=jlg jg 5400 isg 7200 
olajd fõ.hlska lerflk w;r" iuyr by< 
ld¾hidOkhla iys; ;eá ;;amrhg .s.dìÜ 1la 
olajd jQ o;a; yqjudre fõ.hla iys;j" RPM 
10"000/ 15"000 olajd <Õd úh yelsh' 
Available as 2 types. Internal and external 
ndysr yd wNHka;r jYfhka j¾. folla mj;S' 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fixed (Internal) HDD 
ia:djr ^wNHka;r& oDv ;eá 
• Installed inside the computer  

mß.Klh ;=< iú lr we;  
• Used as main storage device 

m%Odk .nvd Wmdx.h f,i Ndú; lrhs 
• Faster than external HDD  

ndysr oDv ;eáj,g jvd fõ.j;ah 
• Not portable  

myiqfjka tyd fuyd f.k hd fkdyel 
 

Portable (External) HDD 
cx.u ^ndysr& oDv ;eá 
• Connected via USB outside the computer  

USB uÕska mß.Klfhka ndysrj iïnkaO 
lrhs 

• Used for backup and data transfer 
Wmia: ;nd .ekSug iy o;a; yqjudre lsÍug 
Ndú; lrhs 

• Portable and easy to carry  
myiqfjka tyd fuyd f.k hd yelsh 

• Slower than internal HDD 
wNHka;r oDv ;eáj,g jvd fõ.h wvqh 

 

Internal structure of a hard disk 
oDV ;eáhl wNHka;r ks¾udKh 
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Platter 
;eáh 

 

 

 

 

 

 

 

 

 

 

Made of metal, aluminum or ceramic 
we¨ñkshï" f,day fyda firñla j,ska ie§ we;' 
 

Coated with materials which have magnetic 

data storage features  
pqïNl o;a; .nvd lr.ekSfï yelshdj we;s øjH 
j,ska th wdf,am lr ;sfí' 
 
Data is stored in the form of tiny magnetized 

spots 
l=vd pqïNl ,m wdldrfhka o;a; .nvd lr we;' 
 
The direction of this magnetization (up or 

down) represents binary digits (1s and 0s)' 
fuu pqïnllrKfha ÈYdj (by< fyda my<) oaúuh 
ixLHd (1 iy 0) ksfhdackh lrhs' 
 

Some hard disks have several platters' 
we;eï oDv ;eá j, ;eá lsysmhla mj;S' 
 
Platters are sorted as a cylinder one above 

other' 
is,skavrhla fuka ;eá tl u; tl yiqrd we; 
 

Each platter has 2 read/write heads. 

iEu ;eáhlgu read/write heads 2 ne.ska we;' 
 
Actuator arm  
ndyqj 
 

Holds and moves the head to places 
YS¾Ilh w,a,df.k tyd fuyd f.khhs 
 

This allows the head to access specific data 

tracks and sectors on the platter surface. 
fuu.ska ;eá u;=msg úfYaIs; o;a; m: iy leá;s 
fj; m%fõY ùug YS¾Ilhg bv i,ihs' 
 
 

Spindle 

 

 

 

 

 

 

 

The spindle is a shaft-like component at the 

center of the hard disk' 
iamskav,h hkq oDv ;eáfha uOHfha we;s shaft-like 

component tlls' 
 

Holds the platter firmly and spins it' 
;eáh ;Èka w,a,d .ksñka lrleùu isÿlrhs' 
 
The spindle is made with high precision to keep 

the platters spinning smoothly, perfectly 

centered, and with very little friction. 
;eá" iqugj" mßmQ¾Kj flakaø.;j iy b;d l=vd 
>¾IKhla iys;j N%uKh lsÍu i|yd iamskav,h 
idod we;af;a by< ksrjoH;djhlsks' 
 
 
Power connector 
cj iemhqu 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Supplies the power for the functions 
l%shdldÍ;ajhg wod, úÿ,sh ,nd foa 
 
This is a SATA to IDE power converter. 

fuh SATA isg IDE olajd n, mßj¾;lhls 
  

IDE 

SATA 

116
ictfromabc.com



Read/write head 
lshùï$,sùï ysi 
 

Read Functionality 

The arm head contains a read head with a 

magnetic sensor that detects the tiny magnetic 

fields on the platter surface. 
ndyq ysfiys ;eáfhys u;=msg we;s l=vd pqïnl 
lafIa;% y÷kd .kakd pqïnl ixfõolhla iys; 
lshùfï ysila wvx.= fõ' 
 

These magnetic signals are converted into 

electrical signals, which are processed to 

retrieve data. 
fuu.ska pqïnl ix{d úoHq;a ix{d njg 
mßj¾;kh jk w;r tAjd o;a; ,nd .ekSu i|yd 
ilikq ,efí' 
 

Write Functionality 

The arm head also includes a write head that 

generates a magnetic field. 
ndyq ysfiys pqïnl lafIa;%hla ckkh lrk ,sùfï 
ysila o we;=<;a fõ' 
 

This field alters the orientation of magnetic 

domains on the platter to represent data in 

binary form (0s and 1s). 
fuu lafIa;%h u.ska oaúuh wdldrfhka ^0 iy 1& 
o;a; ksrEmKh lsÍug ;eáfha we;s pqïnl 
jiïj, ÈYdk;sh fjkia lrhs'  
 

Data in/out channel 
o;a; kd,sldj 
 

Exchanges data in and out of the hard disk 
oDv ;eáh ;=,g yd bj;g o;a; /f.k hhs 
 

SATA 

(Serial Advanced Technology Attachment) 

Used for connecting internal and external 

storage devices like hard drives and SSDs to a 

computer's motherboard. 

oDV ;eá iy SSD jeks wNHka;r iy ndysr .nvd 
Wmdx. mß.Klfha ujq mqjrejg iïnkaO lsÍu 
i|yd Ndú;d lrhs' 
 

IDE (Integrated Drive Electronics) 

IDE connectors were primarily used to connect 

hard drives and optical drives in desktop and 

some laptop computers before SATA became 

the standard. 

SATA iïu; ùug fmr fvialafgdma iy iuyr 
,emafgdma mß.Klj, oDV ;eá iy oDYH Odjl 
iïnkaO lsÍug IDE iïnkaOl uQ,sl jYfhka 
Ndú;d lrk ,§' 
 
 

Feature IDE (PATA) SATA 

Era Older  

(1980s–

2000s) 

Modern 

standard 

Interface Parallel Serial 

Speed Up to 133 

MB/s 

Up to 6 

Gbps  

(~600 MB/s) 

Connection Master/Slave One device 

per cable 

Scalability Limited High 

Cable Wide ribbon Thin cable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Surface 
u;=msg 
One side of a hard disk platter used to store 

data. Each platter has two surfaces 
o;a; .nvd lsÍu i|yd Ndú;d lrk oDv ;eá 
ma,egrhl tla me;a;ls' iEu ma,egrhlgu 
u;=msgj,a folla ne.ska mj;S 
 

Tracks 
m: 
 

Tracks are microscopic circles on the surface of 

each platter. 
m: tla tla ;eáfha u;=msg we;s wkaùlaISh ljhka 
fõ' 
 
A single platter contains thousands to millions 

of tracks for storing data. 
;ks ;eáhl o;a; .nvd lsÍu i|yd g%elaia oyia 
.Kkl isg ñ,shk .Kkla olajd wvx.= fõ' 
 

Inner tracks have a smaller circumference (~10 

cm) and Outer tracks have a larger 

circumference (~30 cm) 
we;=<; m:j, jg m%udKh l=vd jk w;r ^fi'ó' 
10&" msg; m:j, jg m%udKh úYd, fõ ̂ fi'ó' 30&' 
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Outer tracks → faster data transfer  

(more data read per rotation - 220MB/s)  
msg; m: → fõ.j;a o;a; yqjudrejla isÿfõ ^tla 
jghl§ jeä o;a; m%udKhla lshúh yel - 
220MB/s&' 
 

Inner tracks → slower data transfer  

(less data per rotation - 130MB/s) 
we;=<; m: → o;a; yqjudre fõ.h wvqh ^tla 
jghl§ lshúh yelafla wvq o;a; m%udKhls - 
130MB/s&' 
 

A hard disk track is extremely thin, about  

1–2 µm (micrometers), which is much thinner 

than a human hair (~70 µm) 
oDv ;eáhl g%ela tlla b;du;a isyskah" tkï 
uhsfl%dógr 1-2la ^1-2 µm& muK fõ' th ñksia 
flia .ilg ^70 µm& jvd fnfyúka isyskah' 
 

 

Sectors 
leá;s 
 

A track is divided into several small sections. 

One section is known as a sector. Sectors store 

data. 
m:hla fldgia lsysmhlg fnod fjkal, úg 
,efnk tla fldgila leá;a;la fõ' fuu leá;s 
u; o;a; .nvd l< yel' 
 

The size of a sector is typically 512 bytes, 

although many modern hard disks now use 4 

KB sectors (Advanced Format). 
filag¾ tll m%udKh idudkHfhka nhsg 512 ls' 
flfia fj;;a" fndfyda kùk oDv ;eá  oeka 
lsf,danhsg 4 l filag¾ Ndú;d lrhs 
 
Outer tracks (~1000 sectors) contain more 

sectors than inner tracks (~600 sectors), 

resulting in faster data transfer 

we;=<; m: (~600 sectors), j,g jvd msg; m: 
(~1000 sectors) j, jeä filag¾ m%udKhla wvx.= 
fõ' fï fya;=fjka o;a; yqjudre fõ.h jeä fõ' 
 
Sectors are filled with data sequentially 
leá;s wkql%ñlj o;a; j,ska mqrjd we; 
 

Cluster 

Group of sectors is known as a cluster. 
leá;s lsysmhl tl;=jla tlla kï fõ' 
 
Clusters exist for the convenience of the file 

system to manage and allocate storage 

efficiently; the HDD itself only works with 

sectors 
la,iag¾ia mj;skafka f.dkq moaO;shg .nvd bv 
myiqfjka l<ukdlrKh lsÍug iy ld¾hlaIuj 
fjka lr §ugh" oDv ;eáh l%shd lrkafka 
filag¾ia iuÕ mu‚' 
 
Cylinder 
is,skavr 
 

A cylinder is formed by all tracks located at the 

same radius across all platters in a hard disk. 
is,skavrhla ks¾udKh jkafka oDv ;eáhl we;s 
ish¨ u ma,eg¾ia mqrd tlu wrhlska msysgd we;s 
ish¨ u g%elaia tl;= ùfuks' 
 
 
Data access time of a hard disk 
oDV ;eáhlg o;a; fj; m%fõY ùug .;jk 
ld,h 
 

Access time 

 

Access time is the total time required to access 

data from the hard disk 
m%fõY ld,h hkq oDV ;eáhg o;a; fj; m%fõY 
ùug wjYH uq¿ ld,hhs 
 

 

 

 

 

 

Seek time 

Time taken for the read/write head to move to 

the correct track. 
lshùfï$,sùfï YS¾Ihg ksjerÈ m:hg fhduqùug 
.;jk ld,hhs' 
 

Modern hard disks have seek times ranging 

from around 3 milliseconds to 15 milliseconds  

kùk oDV ;eá j, ñ,s ;;amr 3 isg ñ,s ;;amr 
15 olajd mrdihl seek time tlla we;' 
 

New materials and actuator arm designs are 

being explored to lower the seek times. 
Seek time tl wvq lsÍug kj wuqøjH iy ndyq 
ie,iqï .fõIKh lrñka mj;S' 
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Rotational delay 

Time taken by the sector to move under the 

head 

o;a; ;sfnk sector tl head tl hgg meñŒug 
.;jk ld,h 
 
It depends on the rotational speed (RPM) of the 

platters. 

th ;eáj, N%uK fõ.h (RPM) u; r|d mj;S 
 
Even with high RPMs, there's always some 

waiting involved. 

by< RPM iuÕ jqjo" iEu úgu hï l,a.; ùula 
isÿ fõ' 
 

Data Transfer time 
o;a; yqjudre ld,h 
 
Time taken to transfer data from the hard disk 

to the system memory or to the hard disk from 

the system memory, once the read/write head 

is properly positioned. 
lshùfï$,sùfï YS¾Ih ksis mßÈ ia:dk.; jQ miq 
oDV ;eáfha isg moaO;s u;lhg fyda moaO;s 
u;lfhka oDV ;eáhg o;a; udre lsÍug .;jk 
ld,hhs' 
 
It depends on: 
th my; oE u; rod mj;S( 
 

1. Data Transfer and Interface Speed: The 

speed of data transfer depends on both the 

storage device's transfer rate and the interface 

used (e.g., SATA or NVMe).  
o;a; yqjudrej iy w;=reuqyqK;a fõ.h( o;a; 
yqjudre jk fõ.h ;SrKh jkafka .nvd 
Wmdx.fha o;a; yqjudre wkqmd;h iy tA i|yd 
Ndú;d lrk w;=reuqyqK; ^WodyrKhla f,i 

SATA fyda NVMe& hk lreKq folu u;h' fõ.h 
jeä jk ;rug o;a; fj; m%fõY ùu iy f.dkq 
yqjudre lsÍu fõ.j;a fõ' 
 

2. Amount of data: Larger amounts of data 

require more time to transfer. 
o;a; m%udKh( úYd, o;a; m%udKhla yqjudre 
lsÍug jeä ld,hla wjYH fõ' 
 

 

 

 

 

 

 

 

 

 

Ways of protecting the hard disk 
oDV ;eáh iqrlaIs; lr.kakd wdldrh 
 
Avoid dropping or bumping the hard disk 
w; yeÍfuka fyda .eàfuka j<lajd .kak 
 

Keep the hard disk in a cool, well-ventilated 

environment. 
oDV ;eáh" fyd¢ka jd;dY%h ,efnk isis,a 
mßirhl ;nd .kak' 
 

Keep dust and debris away from the hard disk 
oDV ;eáfha ¥ú,s yd iqkanqka fkd/fok fia ;nd 
.kak 

 

Use a surge protector to shield your hard disk 

from unexpected power surges that can cause 

damage. 
ydkshla úh yels wkfmalaIs; n, jeäùï j,ska 
oDV ;eáh wdrlaId lsÍug i¾Ê fm%dfglagrhla 
Ndú;d lrkak' 
 

Use a UPS for complete power protection 

during outages. 
wekysàï j,§ iïmQ¾K n,Yla;s wdrlaIdj i|yd 
UPS tlla Ndú;d lrkak' 
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Flash memory 
iefk,s u;l 
 
Flash memory is a type of non-volatile storage 

device in which data is electronically stored. 

These have no moving parts. 
iefk,s u;lh hkq o;a; bf,lafg%dkslj .nvd 
lr we;s kYH fkdjk .nvd Wmdx.hls' fïjdfhys 
p,kh jk fldgia fkdmj;S' 
 
 

 

 

 

 

 

 

 

Flash memory was developed by Dr. Fujio 

Masuoka, a Japanese engineer, while he was 

working for Toshiba Corporation in the 1980s. 

iefk,s u;lh 1980 § muK Toshiba 

Corporation ys fiajh lrk w;r;=r cmka 
bxðfkarefjl= jk Dr. Fujio Masuoka úiska 
ksmojk ,§' 
 

There are two types of flash memory, NAND 

and NOR. 

NAND iy NOR f,i iefk,s u;l j¾. folla 
mj;S' 
 

It's commonly used in devices like USB flash 

drives, solid-state drives (SSDs), memory cards 

and in many consumer electronics like 

smartphones, tablets, and digital cameras. 

th idudkHfhka USB iefk,s Odjl" >k ;;ajfha 
Odjl (SSD) u;l ldâm;a jeks Wmdx.j, iy 
iaud¾Ü f*daka" geí,Ü iy äðg,a leurd jeks 
fndfyda bf,lafg%dksl WmlrKj, nyq,j Ndú;d 
fõ' 
 

Solid State Drive (SSD) 
>k ;;ajfha Odjlh 
 
Solid-state drives (SSDs) are storage devices 

that use integrated circuit assemblies to store 

data persistently, typically using NAND flash 

memory. 

Solid-state drives (SSDs) hkq idudkHfhka NAND 
*a,EIa u;lh Ndú;d lrñka o;a; wLKavj .nvd 
lsÍu i|yd tAldnoaO mßm: tl,ia lsÍï Ndú;d 
lrk .nvd Wmdx. fõ' 
 

They have gained popularity due to their faster 

access times, lower latency, and higher 

throughput compared to traditional mechanical 

hard disk drives (HDDs). 

idïm%odhsl hdka;%sl oDV ;eá Odjlhkag (HDDs) 
idfmalaIj tAjdfha fõ.j;a m%fõY ld,h" wvq 
m%udoh iy by< m%;sodkh fya;=fjka tAjd 
ckm%sh;ajhg m;aj we;' 
 

This results in faster boot times, application 

loading, and file transfer rates. 
fuh fõ.j;a werUqï fõ,djka" fhÿï mQrKh 
lsÍï iy f.dkq yqjudre wkqmd;hka we;s lrhs' 
 
Since SSDs have no moving parts, they are more 

resistant to physical shock and vibration 

compared to HDDs. 

SSD j, p,kh jk fldgia fkdue;s neúka" HDD 
j,g idfmalaIj fN!;sl lïmk j,g iy .eiaiSï 
j,g jvd m%;sfrdaë fõ' 
 

This makes them a preferred choice for laptops 

and portable devices. 
th ,emafgdma iy wf;a f.k hd yels Wmdx. i|yd 
jvd;a fydo f;aßula njg tAjd m;a lrhs ' 
 
SSDs are generally more reliable than HDDs 

because they don't have mechanical 

components that can fail over time. 

SSD idudkHfhka HDD j,g jvd úYajdiodhl 
jkafka tAjdfha ld,h;a iuÕ wiu;a úh yels 
hdka;%sl ixrpl fkdue;s neúks' 
 

However, the lifespan of an SSD is determined 

by the number of write cycles it can endure.  

flfia fj;;a SSD tll wdhq ld,h ;SrKh 
jkafka thg ord.; yels ,sùfï pl% .Kk 
wkqjh' 
 
SSDs use less power than HDDs, leading to 

longer laptop battery life and lower energy 

costs in data centers. 

HDD j,g idfmalaIj SSD wvq n,hla 
mßfNdackh lrhs" tuÕska ,emafgdma i|yd È.= 
negß wdhq ld,hla iy o;a; uOHia:dk i|yd 
wvq n,Yla;s msßjehla we;s l< yelsh' 

120
ictfromabc.com



SSD Classification by Physical Form Factors 

fN!;sl yev;, wkqj SSD j¾.SlrKh 
 
2.5-inch SSD 

 

 

 

 

 

 

 

A standard SSD that looks like a traditional HDD. 

It uses the SATA interface, is widely used in laptops 

and desktops, and is easy to replace with HDDs.  
idudkH iïm%odhsl oDv ;eáhla jeks fmkqula we;s 
m%ñ;s.; SSD j¾.hls' fuh SATA w;=reuqyqK; 
Ndú;d lrk w;r" ,emafgdma iy fvialafgdma 
mß.Klj, nyq,ju Ndú;d fõ' tfukau" mer‚ 
HDDs bj;a lr ta fjkqjg b;d myiqfjka fuh 
wdfoaY l< yel' 
 

M.2 SSD 

 

 

 

 

 

A small stick-like SSD that connects to the 

motherboard and commonly used in modern 

laptops and PCs for high speed and compact size. 

ujqmqjrej iïnkaO l=vd iaála tll yevh .;a SSD 
j¾.hls' fuys we;s by< fõ.h iy l=vd m%udKh 
ksid kùk ,emafgdma iy mß.Kl i|yd fuh 
fmdÿfõ Ndú;d lrkq ,efí' 
 
PCIe Add-in Card (AIC) SSD 

 

 

 

 

 

 

 

An SSD shaped like a graphics card that plugs into 

a PCIe slot, uses NVMe, and delivers very high 

performance for workstations and servers. 

.%e*sla ldâm;la jeks yevhlska hq;a fuu SSD j¾.h 
ujqmqjrefõ PCIe iaf,dÜ tllg iDcqju iú lrkq 
,nhs' fuh NVMe ;dlaIKh Ndú;d lrk w;r" 
j¾laIafÜIka iy i¾j¾ i|yd b;d by< 
ld¾hidOkhla ,nd fohs' 
 

U.2 SSD 
 

 

 

 

 

 

 

 

A 2.5-inch enterprise SSD that uses the PCIe 

interface. It supports high speed and hot-

swapping, mainly used in servers and data centers. 

PCIe w;=reuqyqK; Ndú;d lrk" wÕ,a 2'5 m%udKfha 
jHjidh uÜgfï  SSD j¾.hls' fuh by< 
fõ.hlg iy hot-swapping ^mß.Klh l%shd;aul 
fjñka mj;soa§u .,jd iú lsÍfï yelshdj& i|yd 
iyh olajk w;r" m%Odk jYfhka i¾j¾ iy o;a; 
uOHia:dk i|yd Ndú;d fõ' 
 

SSD classification by Interface Types 

w;=reuqyqK;a j¾. wkqj SSD j¾.SlrKh 
 
SATA SSDs 

These SSDs use the SATA interface, which is the 

same interface used by hard drives. They're a 

popular choice for upgrading older systems and 

offer significant speed improvements over HDDs. 

fuu SSDs oDV ;eá Ndú;d lrk w;=re uqyqK;u jk  
SATA w;=reuqyqK; Ndú;d lrhs' tAjd mer‚ moaO;s 
jeäÈhqKq lsÍu i|yd ckm%sh f;aÍula jk w;r HDD 
j,g jvd ie,lsh hq;= fõ. jeäÈhqKq lsÍï ,nd fohs' 
 

PCIe SSD 

These SSDs use the PCIe (Peripheral Component 

Interconnect Express) interface, much higher 

bandwidth compared to SATA values. 

fuu SSD PCIe w;=reuqyqK; Ndú;d lrhs" yd ii|k 
úg b;d by< l,dm m<,la ,nd fohs' 
 
SAS SSD 

SAS (Serial Attached SCSI) SSDs are designed for 

enterprise environments that require high 

reliability and performance. They use the SAS 

interface, which is commonly found in servers and 

storage systems. 

SAS SSD ks¾udKh lr we;af;a by< 
úYajikSh;ajhla iy ld¾h idOkhla wjYH jk 
jHjidh mßirhka i|yd h' tAjd SAS w;=reuqyqK; 
Ndú;d lrhs" th fiajdodhl iy .nvd moaO;sj, 
nyq,j olakg ,efí' 
 

Bandwidths of SSD interface types  

SSD w;=reuqyqK;a j¾.j, l,dm m<, 
 

• SATA III: up to 600 MB/s  

• SAS (12 Gbps): up to ~1.2 GB/s  

• PCIe 3.0 x4 (NVMe): up to ~4 GB/s  

• PCIe 4.0 x4 (NVMe): up to ~8 GB/s  

• PCIe 5.0 x4 (NVMe): up to ~14 GB/s 
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Internal vs External SSD 

wNHka;r iy ndysr  SSD w;r fjki 
 

Internal SSD: Installed inside the computer and 

directly connected to the motherboard using 

SATA or NVMe (PCIe) for high-speed 

performance.  

wNHka;r SSD( mß.Klh we;=<; iú lrkq ,nk 
w;r" by< ld¾hidOkhla iy fõ.hla ,nd .ekSu 
i|yd SATA fyda NVMe ^PCIe& ;dlaIKh 
Ndú;fhka iDcqju ujqmqjrejg iïnkaO lrkq ,nhs' 
 
External SSD: Portable SSD connected via USB 

or Thunderbolt, used for data transfer and 

backup, but generally slower than internal SSDs. 

ndysr SSD( USB fyda Thunderbolt flan,hla yryd 
iïnkaO lrk" myiqfjka /f.k hd yels SSD 
j¾.hls' fuh o;a; yqjudre lsÍug iy Wmia: ;nd 
.ekSug Ndú;d lrk w;r" idudkHfhka wNHka;r 
SSD j,g jvd fõ.fhka wvqh' 
 

NAND flash cell technology 
 

SLC (Single-Level Cell)  

Stores 1 bit per cell and is the fastest, most 

durable, and most expensive type of NAND flash.  

cell 1l ìÜ 1la ne.ska .nvd lrhs' fuh NAND 
flash u;l j¾. w;ßka fõ.j;au" È.=l,au mj;sk 
iy ñ, wêlu j¾.hhs' 
 

MLC (Multi-Level Cell) 

Stores 2 bits per cell and offers a balance 

between performance, endurance, and cost.  

Cell 1l ìÜ 2la ne.ska .nvd lrhs' fuh 
ld¾hidOkh" l,ameje;au iy msßjeh w;r fyd| 
iunr;djhla ,nd fohs' 
 

TLC (Triple-Level Cell) 

Stores 3 bits per cell and provides higher capacity 

at lower cost but with reduced speed and 

endurance.  

Cell 1l ìÜ 3la ne.ska .nvd lrhs' fuh wvq ñ,lg 
jeä Odß;djla ,nd fok kuq;a" tys fõ.h iy 
l,ameje;au idfmalaIj wvqh' 
 

QLC (Quad-Level Cell) 

Stores 4 bits per cell and gives very high storage 

capacity but is slower and has lower durability.  

Cell 1l ìÜ 4la ne.ska .nvd lrhs' fuhska b;d 
by< o;a; .nvd Odß;djla ,efnk kuq;a" fuh 
fõ.fhka wvq w;r fuys l,ameje;auo wjuh' 
 

PLC (Penta-Level Cell) 

Stores 5 bits per cell and offers maximum 

capacity in future SSDs but with the lowest speed 

and endurance. 

Cell 1l ìÜ 5la ne.ska .nvd lrhs' wkd.;fha§ 
meñŒug kshñ; SSD j, Wmßu Odß;djla ,nd 
§ug fuh iu;a jk kuq;a" fuys fõ.h iy 
l,ameje;au wju uÜgul mj;S'

Comparison of HDD vs SSD 
 

 
 

Aspect HDD SSD 

Medium 
udOH 

Rotating mechanical platters 
N%uKh jk hdka;%sl ;eá 

Solid-state flash memory 
>k ;;ajfha iefk,s u;l 

Speed 
fõ.h  

Slower due to moving parts 
p,kh jk fldgia ksid ukao.dó fõ 

Faster with no moving parts 
p,kh jk fldgia fkdue;sj ksid fõ.j;a 
fõ 

Durability 
l,ameje;au  

Fragile, sensitive to impacts 
ìf|kiq¨h" n,mEï j,g ixfõ§ fõ 

Sturdy, shock-resistant design 
Yla;su;a" lïmk-m%;sfrdaë ks¾udKhls 

Noise 
Yíoh  

Noisy spinning and clicking 
f>daIdldÍ N%uKhla we; 

Completely silent operation 
iïmQ¾Kfhkau ksy~ l%shdldÍ;ajhla we; 

Power 
n,h  

Consumes more electrical power 
jeä úÿ,s n,hla mßfNdackh lrhs 

Consumes less energy overall 
iuia;hla jYfhka wvq n,Yla;s 
mßfNdackh 

Price 
ñ,  

Cheaper per GB capacity 

tAll GB tll ñ, wvqh 
More expensive per GB 

tAll GB tll ñ, wêlh 

Capacity 
Odß;dj  

Maximum storage options 
Wmßu .nvd úl,am we; 

Limited to smaller sizes 
l=vd m%udKj,g iSud fõ 

Reliability 
úYajikSh;ajh 

Prone to mechanical failures 
hdka;%sl wiu;aùï j,g f.dÿre fõ 

More reliable, fewer failures 
jvd úYajdiodhl fõ" wvq ìojeàu we; 

Weight 
nr 

Heavier due to metal parts 
f,day fldgia ksid nr jeäh 

Lightweight, compact design 
ieye,ä h" ixhqla; ks¾udKhls 

NOTE:  
 

NVMe  

NVMe (Non-Volatile Memory Express) is a 

protocol designed specifically for SSDs to take 

advantage of the high-speed PCIe interface. 

NVMe (Non-Volatile Memory Express) hkq 
wêfõ.S PCIe w;=reuqyqKf;ka m%fhdack .ekSug 
SSD i|yd úfYaIfhka ks¾udKh lr we;s 
fm%dfgdaflda,hls' 
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Types of solid-state devices. 
>k-;;a;ajfha Odjl j¾.  
 

1. Solid-State Drive (SSD) 

This is a storage device that uses NAND flash 

memory to store data without any moving parts.  
fuh lsisÿ p,kh jk fldgila fkdue;sj" o;a; 
.nvd lsÍu i|yd NAND flash memory Ndú;d lrk 
.nvd Wmdx.hls' 
 

SSDs provide fast data access, quick boot times, 

low power consumption, and high reliability 

compared to traditional hard disk drives (HDDs). 

They are commonly used in computers, laptops, 

and servers. 

idïm%odhsl oDV ;eá Odjl iuÕ ii|k úg SSD 
uÕska fõ.j;a o;a; m%fõYhla" b;d blaukska 
mß.Klh mK.ekaùfï yelshdj" wvq úÿ,s 
mßfNdackhla iy by< úYajikSh;ajhla ,nd fohs' 
fïjd nyq,ju mß.Kl" ,emafgdma iy fiajdodhl 
i|yd Ndú;d fõ' 
 

2. Solid-State Card (SSC) 

This is a removable flash-based storage device 

used for portable data storage. Examples include 

SD cards, microSD cards, and CompactFlash cards.  
fuh myiqfjka bj;a l< yels" flash ;dlaIKh u; 
mokï jQ .nvd Wmdx.hla jk w;r th wf;a f.k 
hd yels o;a; .nvdjla f,i Ndú;d lrhs' SD 

ldâm;a" microSD ldâm;a iy CompactFlash 
ldâm;a fuhg WodyrK fõ' 
 

These cards are commonly used in digital 

cameras, smartphones, tablets, and other portable 

electronic devices. 
fuu ldâm;a nyq,ju äðg,a leurd" iaud¾Üf*daka" 
geí,Ü iy wfkl=;a wf;a f.k hd yels 
bf,lafg%dksl Wmdx. i|yd Ndú;d fõ' 
 

3. Solid-State Module (SSM) 

This is a compact storage module that uses flash 

memory and is often integrated directly into 

electronic systems.  
fuh *a,EIa u;lh Ndú;d lrk l=vd m%udKfha .nvd 
fudähq,hla jk w;r" fndfyda úg bf,lafg%dksl 
moaO;s ;=<gu iDcqju iïnkaO lr we;' 
 

Examples include M.2 and embedded storage 

modules used in laptops, industrial equipment, 

and embedded systems. SSMs provide high-

speed data access while occupying minimal 

physical space. 
,emafgdma" ld¾ñl WmlrK iy ldjeoa¥ moaO;s 
i|yd Ndú;d lrk M.2 iy ldjeoa¥ .nvd fudähq, 
fuhg WodyrK fõ' SSM uÕska b;d wvq fN!;sl 
bvla ,nd .ksñka by< fõ.hlska hq;a o;a; 
m%fõYhla ,nd fohs' 

Universal Serial Bus (USB) 
úYaj fY%a‚.; nia 
 
 

 

 

 

 

 

A USB pen drive, also called a flash drive or 

memory stick, is a portable device used for 

storing data. 

USB fmka v%hsõ tlla" *a,EIa v%hsõ fyda memory 

stick tlla f,io ye¢kafõ" o;a; .nvd lsÍu 
i|yd Ndú;d lrk wf;a f.k hd yels Wmdx.hls' 
 

The device is designed for plug-and-play use, 

allowing it to work directly when connected to 

a USB port without needing extra power or 

drivers. 

Wmdx.h plug-and-play Ndú;h i|yd ks¾udKh 
lr we;s w;r" wu;r n,hla fyda Odjl wjYH 
fkdù USB flfjkshg iïnkaO jQ úg th fl,skau 
l%shd lsÍug bv i,ihs'  
 
USB devices have no mechanical parts, making 

them more durable and reliable.  

 USB Wmdx.j, hdka;%sl fldgia fkdue;s neúka" 
tajd jvd;a l,a mj;sk w;r úYajdikSh;ajfhka 
by<h' 
 
Small and easy to carry for data transfer 

between devices. Wmdx. w;r o;a; yqjudre 
lsÍu i|yd /f.k hdug myiq iy l=vd 
m%udKfhka hqla; fõ' 
 

Much faster data transfer than CDs/DVDs.  
iSã$ãùã j,g jvd fnfyúka fõ.j;a o;a; 
yqjudrejla isÿfõ' 
 

Data can be erased and written many times.  
o;a; /ila uld oeóug iy kej; kej;;a ,sùug 
^we;=<;a lsÍug&yelsh' 
 

The European Union (EU) has made USB Type-

C the mandatory charging standard for most 

electronic devices sold in member countries. 
hqfrdamSh ix.uh idudðl rgj, wf,ú lrk 
fndfyda bf,lafg%dksl Wmdx. i|yd USB Type-C 
wksjd¾h wdfrdamK m%ñ;sh njg m;a lr we;' 
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NOTE 1 

Lightning Port:  

 

 

 

 

 

The Lightning port is a proprietary connector 

developed by Apple. It is used in devices like 

iPhones, iPads, and some accessories. 

Lightning port hkq Apple úiska jeä ÈhqKq lrk 
,o ysñldrs;ajhla iys; iïnkaOlhls' th 

iPhones, iPads iy iuyr Wmdx. jeks Wmdx.j, 
Ndú;d fõ' 

NOTE 2 

Thunderbolt Port: 

 

 

 

 

 

The Thunderbolt port is a high-speed interface 

developed by Intel in collaboration with Apple.  

Thunderbolt port hkq Apple iuÕ 
iyfhda.S;djfhka Intel úiska jeä ÈhqKq lrk ,o 
wêfõ.S w;=re uqyqK;ls' 

 

 

Comparison between USB Generations  
USB mrïmrdjka w;r ixikaokh 

USB Type A Type B Mini Micro Type C 

Gen 1  

 
 

 
X X X 

Gen 2  

 
  

 

 
 

 

 
 

X 

Gen 3  

 
 

 

 

 

X 

 

 

 
 

 

 
 

Feature/ ,laIK USB 1.0/1.1 USB 2.0 USB 3.0 

Year / j¾Ih  1996 (1.0), 1998 (1.1) 2000 2008 

Speed 
fõ.h  

Up to 12 Mbps 

12 Mbps olajd 
Up to 480 Mbps 

480 Mbps olajd 
Up to 5 Gbps 

5 Gbps olajd 

Connector 

Colour 
iïnkaOl j¾.h 

Usually, White 
idudkHfhka" iqÿ 
meye;s fõ 

Usually, Black 
idudkHfhka" l¿ 
meye;s fõ 

Usually, Blue 
idudkHfhka" ks,a meye;s fõ 

Power Supply 
n, iemhqu 

Limited 
iSñ; fõ 

Improved (500 mA) 

jeäÈhqKq l< (500 mA) 
Higher (900 mA) 

by< (900 mA) 

Data Transfer 
o;a; yqjudre 
fõ.h  

Slow for modern 

needs  
kùk wjYH;d i|yd 
ukao.dó fõ 

Faster but outdated 

now 
fõ.j;a kuq;a oeka h,a 
mek we; 

Much faster and efficient 
jvd fõ.j;a yd ld¾hlaIuhs 

Compatibility 
wkql=,;djh  
 

Basic devices 
uQ,sl Wmdx. 
 

Supports more devices 
;j;a Wmdx. i|yd 
iyh olajhs 

Backward compatible with USB 2.0 

and 1.1  
USB 2.0 iy 1.1 iuÕ miq.dó 
wkql+, fõ 

Use Cases 
Ndú; wjia:d  

Keyboards, mice 
h;=remqjre" uqislh 

External drives, printers 
ndysr Odjlhka" uqøK 
hka; 

Fast data storage, video streaming, 

modern devices 
fõ.j;a o;a; .nvd lsÍu" ùäfhda 
streaming" kùk Wmdx. ioyd  
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Secure Digital cards – SD cards 

 

 

 

 

 

 

 

 

 

 

 

SD cards, or Secure Digital cards, are small, 

portable storage devices used in a variety of 

electronic devices such as cameras, 

smartphones, tablets, and gaming consoles. 

SD ldâm;a" fyda wdrlaIs; äðg,a ldâm;a" leurd" 
iaud¾Ü f*daka" geí,Ü iy l%Svd fldkafida, jeks 
úúO bf,lafg%dksl Wmdx.j, Ndú;d lrk l=vd" 
wf;a f.k hd yels .nvd Wmdx. fõ' 
 

 

They provide removable storage for data such 

as photos, videos, music, and applications. 
tAjd PdhdrEm" ùäfhda" ix.S;h iy fhÿï jeks 
o;a; i|yd bj;a l< yels .nvdjla imhhs' 
 

According to the physical size, SD cards can be 

categorized as follows. 

fN!;sl m%udKh wkqj" SD ldâm;a my; mßÈ j¾. 
l< yel' 
 
• Standard SD  

• Mini SD 

• Micro SD 
 

According to the transfer speed, SD cards can 

be categorized as follows. 
yqjudre fõ.h wkqj" SD ldâm;a my; mßÈ j¾. 
l< yel' 
 

Class  Minimum 

speed 

Maximum 

speed 

Class 2 2 MB/s 25 MB/s 

Class 4 4MB/s  

Class 6 6 MB/s  

Class 10 10 MB/s  

UHS 1 10 MB/s 104 MB/s 

: : : 

UHS 3 30MB/s 312 MB/s 

 

Different speed classes are provided, which 

affect how quickly data can be transferred, 

especially for tasks like recording high-

definition video.  
úfYaIfhka wê-úfNaok ùäfhda má.; lsÍu jeks 
ld¾hhka i|yd o;a; udre l< yels wdldrh 
flfrys n,mdk úúO fõ. mka;s imhkq ,efí' 
According to the storage capacity, SD cards can 

be we categorized as follows. 

.nvd Odß;dj wkqj" SD ldâm;a my; mßÈ j¾. 
l< yel' 
 
• SD   : up to 2 GB 

• SD HC  : 2 GB to 32 GB 

• SD XC  : 32 GB to 2 TB 

• SD VC  : 2 TB to 128 TB 

 

The storage space on SD cards can be reused, 

as they can be rewritten many times. 

SD ldâm;a fndfyda jdrhla kej; ,súh yels 
neúka" .nvd bv kej; Ndú;d l< yel' 
 
Overall, SD cards provide a convenient and 

versatile storage solution for a variety of 

electronic devices and applications. 

iuia;hla jYfhka" SD ldâm;a úúO 
bf,lafg%dksl Wmdx. iy fhÿï i|yd myiq iy 
nyqld¾h .nvd úi÷ula imhhs' 
 
Portability, ease of use, versatility are the 

benefits of SD cards 
wf;a f.k hd yels yelshdj Ndú;fha myiqj 
nyqld¾h;dj SD ldäm;aj, jdis fõ 
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Parallel Computing 
iudka;r mß.Kkh 
 
 
 
 
 
 
 
 
 
 
 
 

In parallel computing, tasks are processed 

simultaneously across multiple computing 

devices, enhancing speed and efficiency. 
iudka;r mß.Kkfha §" ld¾hhka nyq mß.Kl 
Wmdx. yryd tljr ilikq ,efí" fõ.h iy 
ld¾hlaIu;dj jeä lrhs' 
 
By dividing the workload, parallel computing 

significantly reduces the overall time to solve 

complex problems. 
ld¾h Ndrh fn§u u.ska" iudka;r mß.Kkh 
ixlS¾K .eg¿ úi£u i|yd .; jk iuia; 
ld,h ie,lsh hq;= f,i wvq lrhs'  
 
It's crucial for dealing with massive datasets 

that wouldn't be feasible for a single processor. 
;ks ilikhg l< fkdyels oejeka; o;a; lÜg, 
iuÕ lghq;= lsÍu i|yd th b;d jeo.;a fõ'  
 
Parallel computing maximizes hardware 

resources by keeping all processing units 

engaged. 

iudka;r mß.Kkh, ish¨ ieliqï tAll iïnkaO 
lr.eksfuka oDVdx. iïm;a Wmßu lrhs' 
 
Dividing the computer program into segments 
l%uf,aLh LKav j,g fjkalsrsu isÿfõ  
 
Forwarding the divided segments into the 

processor  
LKavkh jqkq fldgia ilikhg fhduq flf¾  

 
Result of these steps is one output 
fuu l%shdj,sfha m%ÓM,h tla m%;sodkhla fõ 
 

For an example, a single CPU adds 1 million 

numbers sequentially, whereas 1,000 CPUs can 

divide the work among themselves, with each 

CPU handling about 1,000 numbers at the same 

time. 

WodyrKhla f,i" ;ks CPU tllg ixLHd 
ñ,shkhla tlsfkl ms<sfj,ska tl;= lsÍug isÿ jk 
w;r" CPU 1,000la we;s úg tu ld¾hh Tjqka w;r 
fnodf.k" tla CPU tlla uÕska tlu wjia:djl§ 
ixLHd 1,000 ne.ska yiqrejkq ,nhs' 

 
Applications 
fh§ï 
• Modeling complex scientific systems like 

weather patterns 
ld,.=K rgd jeks ixlS¾K úoHd;aul moaO;s 
wdlD;s ks¾udKh 

• Processing and analyzing massive datasets 

for insights 
;SlaIK nqoaêh i|yd oejeka; o;a; lÜg, 
ieliSu iy úYaf,aIKh lsÍu 

• Rendering realistic images and animations. 
h:d¾:jd§ rEm iy iÔúlrK úoeyqïlrKh' 

• Encoding and decoding high-resolution 

videos. 
wê-úfNaok ùäfhda fla;kh lsÍu iy 
úfla;kh lsÍu' 

 

Ex. 

Graphics Processing Unit (GPU)  

When a computer displays an image, video, or 

game, millions of pixels must be processed. 

Instead of using a single CPU core to calculate 

each pixel one by one, a GPU contains 

thousands of smaller processing cores that can 

work on many pixels simultaneously. 
mß.Klhla uÕska rEmhla" ùäfhdajla fyda 
mß.Kl l%Svdjla o¾Ykh lrk úg" mslafi,a 
ñ,shk .Kkla ieliSug  ,la l< hq;= fõ'iEu 
mslafi,hlau tlska tl .Kkh lsÍu i|yd ;ks 
CPU core Ndú;d lrkjd fjkqjg" GPU tlla 
i;=j l=vd processing cores oyia .Kkla mj;sk 
w;r" tAjdg tlu wjia:djl§ mslafi,a úYd, 
m%udKhla u; jev lsÍug yelshdj we;'  
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Grid Computing 
cd,.; mß.Kkh 
 
  

 

 

 

 

 

 

 

 

 

 

A set of computers working together to 

perform a specific task.  
mß.Kl lsysmhla hï úfYaI wruqKla Wfoid 
tlaj jevlsÍu fuys§ isÿfõ 
 
The workload is divided among the computers 

and each computer has its own contribution 

toward the common goal  
ld¾hh m%udKh mß.Kl lsysmhla w;r fn§hk 
w;r fuys§ tla mß.Klhlg fmdÿ wruqKla 
Wfoid isÿ lsÍug hï ld¾hh m%udKhla fjkafõ 
 
Process is quick  
b;d fõ.j;aj ld¾hh isÿlr.; yelsh  

 
Ability to process large quantities of data 

by decentralizing data  
o;a; úuOH.; lsÍfuka úYd, o;a; LKavhka 
ieliSfï yelshdj  
 
Ability to operate a single software from various 

locations  
ia:dk lsysmhl isg tla uDÿldx.hla Ndú;d 
lsÍug we;s yelshdj 
 
Cost-effectiveness 
msßjeh M,odhS;djh 
 

Grids can dynamically scale up or down based 

on project demands. 
jHdmD;s b,a,Sï u; mokïj cd,j,g .;slj 
by<g fyda my<g mßudKh l< yel' 
 
Resources are efficiently utilized, minimizing 

idle time and maximizing overall computing 

power. 
iïm;a ld¾hlaIuj Ndú;d lsrsu u.ska" ksIal%Sh 
ld,h wju lsÍu iy iuia; mß.Kl n,h Wmßu 
lsÍu' 

Applications 
fh§ï 
• Analyzing massive datasets in fields like 

astronomy, physics, and genomics. 
;drld úoHdj" fN!;sl úoHdj iy cdk úoHdj 
jeks lafIa;%j, oejeka; o;a; lÜg, 
úYaf,aIKh lsÍu' 

• Analyzing vast amounts of financial data for 

risk assessment and investment strategies. 
wjodkï ;lafiare lsÍu iy wdfhdack Wmdh 
ud¾. i|yd uQ,H o;a; úYd, m%udKhla 
úYaf,aIKh lsÍu' 

• Rendering and animation 
úoeyqïlrKh iy iÔúlrKh 

 

Ex. 

SETI@home 

This is a grid computing project where 

thousands of computers around the world work 

together to analyze radio signals from space. 

Each computer processes a small part of the 

data and sends the results back to a central 

server. 
fuh f,dj mqrd we;s mß.Kl oyia .Kkla 
tlsfkld yd iïnkaO ù" wNHjldYfha isg 
meñfKk fraäfhda ix{d  úYaf,aIKh lsÍu i|yd 
tlaj l%shd lrk cd,.; mß.Kk jHdmD;shls' 
fuys§ iEu mß.Klhlau o;a;j,ska l=vd 
fldgila ne.ska ilikq ,nk w;r" tu m%;sM, 
kej; uOHu fiajdodhlhla fj; hjkq ,nhs' 
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Comparison  

Feature 
,laIKh  

Parallel Computing 
iudka;r mß.Kkh  

Grid Computing 
cd,.; mß.Kkh  

Computers Used 
Ndú; jk mß.Kl 

Multiple processors in one computer 

or cluster 
tlu mß.Klhla fyda iuQyhla ;=< 
we;s nyqúO ilik' 

Multiple independent computers 

connected by a network 
cd,hla uÕska iïnkaO lrk ,o 
iajdëk mß.Kl lsysmhla' 

Location 
ia:dkh 

Usually in the same system or nearby 
idudkHfhka tlu moaO;shla ;=< fyda 
b;d wdikakj msysgd we;' 

Can be distributed across different 

locations worldwide 
f,dj mqrd úúO ia:dkj, úisÍ mej;sh 
yelsh' 

Communication 

Speed 
ikaksfõok fõ.h 

Very fast 
b;d fõ.j;ah 

Slower because it depends on 

network communication 
ukao.dó fõ" ukao th cd, 
ikaksfõokh u; r|d mj;S' 

Control 
md,kh 

Managed by a single system or 

organization 
;ks moaO;shla fyda ixúOdkhla uÕska 
l<ukdlrKh lrhs' 

Can be managed by multiple 

organizations 
ixúOdk lsysmhla uÕska l<ukdlrKh 
l< yelsh' 

Goal 
wruqK 

Faster execution of a task 
ld¾hhla b;d fõ.fhka l%shd;aul 
lsÍu' 

Sharing resources to solve large 

problems 
úYd, .eg¨ úi£u i|yd iïm;a 
fmdÿfõ Ndú; lsÍu' 

Resource Sharing 
iïm;a fmdÿfõ 
Ndú;h 

Shared memory and resources 
yjq,a u;lh iy iïm;a Ndú; fõ' 

Independent resources on each 

computer 
tla tla mß.Klhg wh;a iajdëk 
iïm;a mj;S' 
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Parallel Computing (Continued) 

 

A movie animation studio needs to render a 3D 

scene containing thousands of frames. 
;%sudK iÔùlrK Ñ;%d.drhlg rduq oyia 
.Kklska iukaú; ;%sudK o¾Ykhla frkav¾ 
lsÍug wjYH ù we;' 
 

In parallel computing, different processors or 

GPU cores can render separate frames 

simultaneously, reducing the total rendering 

time. 

iudka;r mß.Kkfha§" úúO ilik fyda GPU yr 
uÕska tlsfklg fjkia rduq tlu wjia:djl§ 
frkav¾ l< yels w;r" tuÕska iïmQ¾K frkav¾ 
lsÍu i|yd .;jk ld,h wvq lr .; yelsh' 
 
• Frame 1 → Processor A  

rduqj 1 → ilikh A 

• Frame 2 → Processor B  

rduqj 2 → ilikh B 

• Frame 3 → Processor C  

rduqj 3 → ilikh C 

 

This allows multiple parts of the animation to be 

processed at the same time instead of 

sequentially. 
fuuÕska iÔùlrKfha fldgia lsysmhla wkql%ñlj 
ieliSu fjkqjg tlu wjia:djl§ ieliSug bv 
i,ihs' 
 

However, the speed improvement is not always 

exact because: 
flfia fj;;a" fõ.fha isÿjk j¾Okh ieuúgu 
ksYaÑ; fkdjkafka fï fya;+ka ksidh 

 

• some tasks cannot be divided equally 
we;eï ld¾hhka iudkj fnod fjka l< 
fkdyels ùu 

• some tasks depend on the completion of 

others 
we;eï ld¾hhka fjk;a ld¾hhka ksu lsÍu 
u; r|d mej;Su" 

• additional overhead is created when tasks 

are managed and combined.  
ld¾hhka l<ukdlrKh lsÍfï§ iy tAjd 
tlsfkl iïnkaO lsÍfï§ w;sfral fmdÿ 
msßjehla ks¾udKh ùu' 

 
Grid Computing (Continued) 

Computers in a grid may be connected through 

the Internet or low-speed networks. 
cd, jHqyhla ;=< mj;sk mß.Kl" wka;¾cd,h 
fyda wvq fõ. ikaksfõok cd, Tiafia tlsfklg 
iïnkaO l< yelsh 
 

Usually, one main computer distributes tasks 

and information to connected computers. 
idudkHfhka" fuys§ tla m%Odk mß.Klhla uÕska 
wfkl=;a wkqnoaO mß.Kl fj; ld¾hhka iy 
f;dr;=re fnod yeÍu isÿ lrkq ,nhs' 
 
Resources of interconnected computers are 

collectively utilized to complete large 

mathematical and scientific calculations 

efficiently. 
fufia wka;¾-iïnkaê; mß.Kl i;= iïm;a 
iduQyslj Wmfhda.S lr.kq ,nkafka" uyd 
mßudKfha .‚;uh iy úoHd;aul .Kkh lsÍï 
ld¾hlaIuj ksu lsÍu i|ydh' 
 
Tasks and workflows can also be scheduled and 

managed automatically. 
óg wu;rj" moaO;sfha ld¾hhka iy l%shdj,s 
m%jdyhka iajhxl%Shj ld,igyka.; lsÍfï yd 
l<ukdlrKh lsÍfï yelshdj mj;S' 
 

Application codes can be distributed to specific 

system nodes, while results management 

assists in decision-making processes. 
fhÿï fla; ksYaÑ; moaO;s fkdaâ fj; jHdma; l< 
yels w;r" tys m%;sM, l<ukdlrKh uÕska ;SrK 
.ekSfï l%shdj,Ska jvd;a iqug lrhs' 
 

Grid systems may include self-configuration, 

self-optimization, self-recovery, and self-

management features. 
fujeks cd, moaO;s" iajhx-úkHdilrKh" iajhx-
m%Yia;lrKh" iajhx-m%;sidOkh iy iajhx-
l<ukdlrKh jeks Wiia ;dlaI‚l wx.hkaf.ka 
iukaú; úh yelsh' 
 

Schedulers in Grid Computing 
cd, mß.KllrKh ;=< ld,igykalrK  
 

Schedulers are applications responsible for 

allocating resources, partitioning jobs for 

parallel execution, and managing data and 

workflows. 
ld,igykalrK hkq moaO;s iïm;a fjka lsÍu" 
iudka;r l%shdldÍ;ajh i|yd ld¾hhka 
fldgiaj,g fn§u" fukau o;a; iy l%shdj,s 
m%jdyhka l<ukdlrKh lsÍu i|yd j.lshkq 
,nk uDÿldx. fhojqï fõ' 
 

Schedulers may form hierarchical structures 

using meta-schedulers, local schedulers, and 

cluster schedulers for efficient parallel 

execution. 
ld¾hlaIu iudka;r l%shdldÍ;ajhla <Õd lr 
.ekSu Wfoid" fuu ld,igykalrK uÕska fugd-
ld,igykalrK" m%dfoaYSh ld,igykalrK iy 
fmdl=re ld,igykalrK Ndú; lrñka OQrdj,s 
jHqyhka f.dvke.sh yelsh' 
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Power Supply Unit (PSU) 
n, iemhqï tallh 
 

 

 

 

 

 

 

 

 

 

 

 

 

Receives AC power from the wall outlet.  

ì;a;s úÿ,s fmakqfjka AC úÿ,sh ,nd .kS' 
 

Converts AC to DC using SMPS circuitry.  

SMPS mßm: ;dlaIKh Ndú;fhka AC úÿ,sh DC 
úÿ,sh njg m;a lrhs' 
 

Regulates the voltage to provide stable +3.3V, 

+5V, and +12V outputs.  

moaO;sfha ia:djr;ajh i|yd +3.3V" +5V" iy +12V 
f,i fjda,aàh;djka kshdukh lr ,nd fohs' 
 

Distributes power through connectors to the 

motherboard, CPU, GPU, storage devices, and 

fans.  

ujqmqjrej" CPU" .%e*sla ldâm;" o;a; .nvd 
lsÍfï Wmdx. iy mxld fj; úúO iïnkaOl 
yryd úÿ,sh fnod yßhs' 
 

The computer components use this DC power 

to operate, while the PSU continuously adjusts 

and protects the power supply for stable system 

performance. 

mß.Kl fldgia l%shd;aul ùug fuu DC úÿ,sh 
Ndú;d lrk w;r" mß.Kl moaO;sfha ia:djr 
l%shdldß;ajh i|yd PSU tl uÕska wLKavj úÿ,s 
iemhqu ilia lsÍu iy wdrlaId lsÍu isÿ lrhs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Input and Output Voltages 
wdodk iy m%;sodk fjda,aàh;djka 
 

Input: 230V AC (or 110V AC in some countries).  

wdodkh( 230V AC ^iuyr rgj, 110V AC) 

 

Output: DC voltages such as:  

m%;sodkh( my; mßÈ jk DC fjda,aàh;djka( 
 

• +3.3V – Motherboard, memory chips  

+3.3V - ujqmqjrej" u;l Ñmaia 
• +5V – USB devices, logic circuits  

+5V - USB Wmdx." ;d¾lsl mßm: 
• +12V – CPU, GPU, cooling fans, drives 

+12V - CPU" .%e*sla ldâm;" isis,k mxld" 
o;a; Odjl 

 

 

Types of PSU 

PSU j¾. 

 

1. Non-Modular PSU 
fudähq,¾ fkdjk 
 

All cables are permanently attached.  
ish¨ u flan,a iaÓrju iïnkaO lr we;' 

 

Lower cost.  
msßjeh wvqh' 

 

2. Semi-Modular PSU 
w¾O fudähq,¾ 
 

Essential cables attached.  
w;HjYH flan,a muKla iïnkaO lr we;' 
 

Other cables detachable.  
wfkla flan,a .,jd bj;a l< yelsh' 
 

3. Fully Modular PSU 
mQ¾K fudähq,¾ 
 

All cables detachable.  
ish¨ u flan,a .,jd bj;a l< yelsh' 
 

Better cable management and airflow. 
myiq flan,a l<ukdlrKhg iy jvd fyd| jdhq 
ixirKhg WmldÍ fõ' 
 
Higher cost, but offers maximum customization 

and effortless cleaning 
ñ, wêl fõ" kuq;a wjYH flan,a muKla f;dard 
.ekSug iy msßisÿ lsÍug b;d myiq fõ 
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Efficiency Ratings of PSU 

PSU ys ld¾hlaIu;d fYa‚.; lsÍï 

 

The 80 PLUS certification is a standard used to 

measure the energy efficiency of a (PSU).  

80 PLUS iy;sllrKh hkq mß.Klhl n, 
iemhqï tallhl n,Yla;s ld¾hlaIu;dj uekSu 
i|yd Ndú;d lrk m%ñ;shls' 
 

It shows how efficiently a PSU converts AC 

power into DC power (for computer 

components). 

uÕska isÿ lrkafka" PSU tlla uÕska AC úÿ,s 
n,h" mß.Kl fldgiaj,g wjYH DC úÿ,s n,h 
njg fl;rï ld¾hlaIuj mßj¾;kh lrkafkao 
hkak fmkaùuhs' 
 

Not all input power is converted to useful 

output.  

PSU tllg we;=¿ jk ish¨ u úÿ,s n,h 
m%fhdackj;a m%;sodkhla njg mßj¾;kh fkdfõ' 
 

Some energy is lost as heat.  
tys§ hï Yla;s m%udKhla ;dmh f,i wmf;a hhs' 
 

Higher efficiency = less electricity wasted + less 

heat + lower electricity bill.  
ld¾hlaIu;dj jeä jk ;rug úÿ,sh wmf;a hdu 
wvq fõ ¬ ;dmh W;amdokh ùu wvq fõ ¬ úÿ,s ì, 
wvq fõ' 
 

PSU Protection Features 

PSU wdrlaIK moaO;s 
 

OVP (Over Voltage Protection) 

Cuts power when voltage is too high.  
fjda,aàh;djh b;d by< .sh úg úÿ,s iemhqu 
úikaO lrhs' 
 

UVP (Under Voltage Protection) 

Cuts power when voltage is too low.  
fjda,aàh;djh b;d wvq jQ úg úÿ,s iemhqu 
úikaO lrhs' 
 

OCP (Over Current Protection) 

Stops excess current flow in a rail.  

Odrd ud¾.hla ^Rail& yryd wêl f,i úÿ,s 
Odrdjla .,d hdu j<lajhs' 
 

OPP (Over Power Protection) 

Shuts down when total load exceeds PSU 

rating.  

uq¿ úoHq;a Ndrh" PSU tflys Wmßu Odß;dj 
blaujd .sh úg l%shdúrys; fõ' 
 

OTP (Over Temperature Protection) 

Turns off PSU when it gets too hot.  

PSU tl wêl f,i r;a jQ úg th l%shdúrys; 
lrhs' 
 

SCP (Short Circuit Protection) 

Immediately shuts down during a short circuit. 
mßm:h fodaI we;s jQ jydu l%shdúrys; fõ' 

 
80 PLUS Efficiency Levels 

80 PLUS ld¾hlaIu;d uÜgï 
 

Certification Efficiency 20% load 50% load 100% load 

80 PLUS White 80% 80% 80% 

Bronze 82% 85% 82% 

Silver 85% 88% 85% 

Gold 87% 90% 87% 

Platinum 90% 92% 89% 

Titanium 90% 94% 90% 

 

The colors are just a simple labeling system to show different efficiency levels of PSUs in an easy way. 
úúO n, iemhqï tallj, ld¾hlaIu;d uÜgï myiqfjka fmkaùu i|yd fhdod.kakd ir, f,an,a lsÍfï 
l%ufõohla f,i fuu j¾K Ndú; flf¾' 
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Stored Program Concept 
wdÑ; l%uf,aL ixl,amh 
 

The concept is commonly credited to John von 

Neumann. 
fuu ixl,amfha f.!rjh ysñjkafka fcdaka fjdka 
kshqudkagh' 
 

He described the idea in 1945 through the 

EDVAC report. 

Tyq 1945 § EDVAC jd¾;dj yryd fuu woyi 
úia;r lf<ah' 
 

Program instructions and data are stored 

together in the same main memory. 
jevigyka Wmfoia iy o;a; hk folu m%Odk 
u;lfha tlg .nvd lr ;nd .ekSuhs' 
 

The CPU reads instructions from memory in the 

same way it reads data. 
uOH ieliqï tAllh o;a; lshjk wdldrhgu 
u;lfhka Wmfoia o lshjkq ,nhs' 
 

This allows a computer to run different 

programs without changing its hardware. 
fï fya;=fjka mß.Klfha oDvdx. fjkia lsÍulska 
f;drj úúO jevigyka l%shd;aul lsÍug 
mß.Klhg yelshdj ,efnhs' 
 

 

 
 

Before the Stored Program Concept 
wdÑ; l%uf,aL ixl,amh fmr 
 

Early computers such as ENIAC were 

programmed by manually rewiring cables and 

switches. 

ENIAC jeks uq,a ld,Sk mß.Kl l%uf,aLkh lrk 
,oafoa flan,a iy iaúphka w;ska kej; kej; 
iïnkaO lsÍfuks' 
 

To change a program, the machine had to be 

stopped and reconfigured. 
jevigykla fjkia lsÍug kï" hka;%h k;r lr 
tys jHqyh kej; ilia lsÍug isÿ úh' 
 

This process was slow, difficult, and 

inconvenient. 
fuu l%shdj,sh b;d ukao.dó" ÿIalr fukau wmyiq 
fohla úh' 

Advantages 
jdis 
 
• Programs can be changed easily by loading 

new instructions into memory. 
u;lhg kj Wmfoia we;=<;a lsÍfuka 
jevigyka b;d myiqfjka fjkia l< yelsh' 

• Programs can be stored and reused 

whenever needed. 
jevigyka wjYH ´kEu wjia:djl .nvd lr 
;nd .ekSug iy kej; Ndú;d lsÍug yelsh' 

• Computers become general-purpose 

machines capable of performing many 

different tasks. 
mß.Kl" úúO ld¾hhka rdYshla l< yels 
fmdÿ ld¾h hka;% njg m;a fõ' 

• The development of software applications 

becomes possible. 
uDÿldx. fhÿï ixj¾Okh lsÍug yels fõ' 

• The development of operating systems 

becomes possible. 
fufyhqï moaO;s ixj¾Okh lsÍug yels fõ' 

 

In Memory / u;lh ;=< 

Address 
,smskh  

Content 
wka;¾.;h 

100 Load A (instruction / Wmfoia) 
101 Add B (instruction / Wmfoia) 

102 Store C (instruction / Wmfoia) 

103 Data A (data / o;a;) 

104 Data B (data / o;a;) 

 

A memory may contain instructions such as 

Load A, Add B, and Store C. 

mß.Kl u;lhl Load A" Add B" iy Store C 
jeks Wmfoia wvx.= úh yelsh' 
 

The same memory may also contain data such 

as Data A and Data B. 

tu u;lfhau Data A iy Data B jeks o;a;o 
wvx.= úh yelsh' 
 

This shows that instructions and data are stored 

in the same memory. 
fuhska meyeÈ,s jkafka Wmfoia iy o;a; hk 
folu tlu u;lhl .nvd jk njhs' 
 

The CPU treats some memory locations as 

instructions and others as data. 

fuys§ CPU tl uÕska u;lfha we;eï ia:dk 
Wmfoia f,i;a" ;j;a ia:dk o;a; f,i;a i,ld 
lghq;= lrhs'  
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Von-Neumann Architecture 
fjdka kshqudka ks¾ñ;h 
 

A computer architecture model proposed by John 

von Neumann in 1945.  

fuh 1945 § fcdaka fjdka kshquka úiska fhdackd lrk 
,o mß.Kl wdlD;shls' 
 

It is based on the stored-program concept, where 

program instructions and data are stored in the 

same memory and accessed by the processor 

through a common communication path. 
fuh wdÑ; l%uf,aL ixl,amh u; mokï fõ' fuys§ 
jevigyka Wmfoia iy o;a; tlu u;lhl .nvd 
lr we;s w;r" fmdÿ ikaksfõok ud¾.hla yryd 
ilikh úiska tAjd fj; msúfihs' 
 

Most modern computers are based on this 

architecture. 
fndfyda kùk mß.Kl fuu ks¾ñ;h u; mokï fõ' 
 

 
 

Historical Background 
ft;sydisl miqìu 
 
The architecture was developed during the design 

of the EDVAC computer. 

fuu ks¾ñ;h ks¾udKh lrk ,oafoa EDVAC 
mß.Klh ie,iqï lrk ld,h w;r;=r§h' 
 

Before this idea, changing a program often 

required physically rewiring the computer. 
fuu woyi ìysùug fmr" jevigykla fjkia lsÍu 
i|yd fndfyda úg mß.Klfha flan,a fN!;slj 
kej; iïnkaO lsÍug isÿ úh' 
 

The stored-program concept made programs 

easier to modify and reuse. 
wdÑ; l%uf,aL ixl,amh uÕska jevigyka fjkia 
lsÍu iy kej; Ndú;d lsÍu jvd;a myiq lf<ah' 
 

Computers became general-purpose machines 

capable of running different software on the same 

hardware. 
mß.Kl" tlu oDvdx. u; úúO uDÿldx. Odjkh 
l< yels fmdÿ ld¾h hka;% njg m;a úh'

Key Components 
m%Odk ixrpl 
 

CPU 

The CPU executes instructions and processes data. 

CPU tl uÕska Wmfoia l%shd;aul lsÍu iy o;a; 
ieliSu isÿ lrhs' 
 

Consists of the Control Unit (CU), Arithmetic Logic 

Unit (ALU), and Registers. 
fuh md,k tallh" .‚;uh yd ;¾lk tallh iy 
frðia;r j,ska iukaú; fõ' 
 

This topic will be discussed in more detail later in 

this lesson. 
fuu ud;Dldj miqj fuu mdvfï§ jvd;a 
úia;rd;aulj idlÉPd flfra' 
 

Memory 
u;lh 
Stores both data and program instructions. 
o;a; iy jevigyka Wmfoia hk folu .nvd lrhs'  
 

Holds information temporarily while programs are 

running. 
jevigyka l%shd;aul jk úg f;dr;=re ;djld,slj 
r|jd .kS' 
 

This topic will be discussed in more detail later in 

this lesson. 
fuu ud;Dldj miqj fuu mdvfï§ jvd;a 
úia;rd;aulj idlÉPd flfra' 
 

Input 
wdodk 
Receives data and instructions through input 

devices. 
wdodk Wmdx. yryd o;a; iy Wmfoia ,nd .kS'  
 

Converts input into a form that the computer can 

process. 
wdodkh mß.Klhg ielish yels wdldrhlg 
mßj¾;kh lrhs' 
 

This topic was discussed in more detail earlier in 

this lesson. 
fuu ud;Dldj fmr fuu mdvfï§ jvd;a 
úia;rd;aulj idlÉPd lr we;' 
 

Output 
m%;sodk 
Presents processed information through output 

devices. 
ieliQ f;dr;=re m%;sodk Wmdx. yryd bÈßm;a lrhs'  
 

Converts computer-generated results into a 

human-readable form. 
mß.Klh u.ska ckkh lrk ,o m%;sM, ñksiqkag 
lshúh yels wdldrhlg mßj¾;kh lrhs' 
 

This topic was discussed in more detail earlier in 

this lesson. 
fuu ud;Dldj fmr fuu mdvfï§ jvd;a 
úia;rd;aulj idlÉPd lr we;' 
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System Buses 
moaO;s nia 
A bus is a communication pathway between the 

CPU, memory, and other computer 

components. 
nihla hkq ilikh" u;lh iy wfkl=;a 
mß.Kl ixrpl w;r mj;sk ikaksfõok 
ud¾.hls' 
 

These topics will be discussed in more detail 

later in this lesson. 
fuu ud;Dld miqj fuu mdvfï§ jvd;a 
úia;rd;aulj idlÉPd flfra' 
 

Stored Program Concept 
wdÑ; l%uf,aL ixl,amh 
The core principle of the Von Neumann 

Architecture discussed earlier. 
fmr idlÉPd l< fjdka kshquka wdlD;sfha uQ,sl 
uQ,O¾uhhs' 
 

NOTE: 
 

The CPU cannot distinguish whether a location 

contains Data or Instruction. 
u;lfha ia:dkhl we;af;a o;a;hlao ke;fyd;a 
Wmfoilao hkak iDcqju fjkalr y÷kd .ekSug 
CPU tlg fkdyelsh' 
 
Advantages 
jdis 
 

1. Flexibility 
kuHYS,S nj 

Programs can be changed easily without 

modifying hardware. 
oDvdx. fjkia lsÍulska f;drj jevigyka 
myiqfjka fjkia l< yelsh' 
 

2. General Purpose 
fmdÿ ld¾h ùu 

The same computer can run many different 

applications. 
tlu mß.Klh Ndú;fhka úúO fhÿï rdYshla 
l%shd;aul l< yelsh' 
 

3. Easy Storage 
myiq .nvdlrKh 

Programs can be stored in memory like data. 
o;a; fukau jevigykao u;lh ;=<u .nvd lr 
;eìh yelsh' 
 

4. Foundation of Modern Computing 
kùk mß.Kl lafIa;%fha moku 

Most personal computers use this model. 
j¾;udkfha we;s mqoa.,sl mß.Kl fndfyduhla 
l%shd lrkafka fuu wdlD;shg wkqjh' 
 

 

Von Neumann Bottleneck 

 

The limitation caused by using the same bus to 

transfer both data and instructions between the 

CPU and memory. 

CPU tl iy u;lh w;r o;a; iy Wmfoia hk 
folu yqjudre lsÍug tlu nia tlla ^tlu 
ikaksfõok ud¾.hla& Ndú;d lsÍu ksid we;sjk 
iSudjhs' 

 

CPU and memory cannot transfer data and 

instructions simultaneously.  

CPU tlg iy u;lhg tlu wjia:djl§ ^tljr& 
o;a; iy Wmfoia yqjudre lr .; fkdyel' 

 

Creates a traffic bottleneck between CPU and 

memory.  

fï ksid CPU tl iy u;lh w;r o;a; 
.ukd.ukfha ;onohla ^Bottleneck tlla& 
ks¾udKh fõ' 

 

CPU often waits for data/instructions to arrive 

from memory.  
fuys m%;sM,hla f,i" u;lfha isg o;a; fyda Wmfoia 
,efnk;=re CPU tlg fndfyda úg n,d isàug isÿ 
fõ' 

 

Reduces overall system performance.  
fuh iuia; mß.Kl moaO;sfhau l%shdldÍ;ajh wvq 
lrhs' 

 

Becomes more noticeable in high-speed 

processors.  
wêfõ.S ilik j,§ fuu .eg¨ j jvd;a lemS fmfka' 

 

Limits the maximum processing speed of a 

computer.  
fuh mß.Klhlg ,nd .; yels Wmßu ieliqï 
fõ.h iSud lrhs' 

 

Caused by slower memory access compared to 

CPU speed.  

CPU tfla fõ.hg idfmalaIj u;lhg m%fõY ùfï 
fõ.h ukao.dó ùu ksid fuu ;;a;ajh yg.kS' 
 

 

Cache memory helps reduce its effect.  
ksys; u;lh Ndú;d lsÍu"  fuu n,mEu wvq lr 
.ekSug Wojq fõ' 

 

Harvard Architecture avoids it by using separate 

buses for data and instructions. 

Harvard Architecture uÕska o;a; iy Wmfoia i|yd 
fjk fjku nia Ndú;d lrñka fuu .eg¨ j uÕyrjd 
.kS' 
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Harvard Architecture 
yd¾jâ ks¾ñ;h 
 

Use separate memory and communication paths 

for instructions and data. 
Wmfoia iy o;a; i|yd fjk fjku u;lhka iy 
ikaksfõok ud¾. Ndú;d lrhs' 
 

It allows the processor to access both 

simultaneously and improve performance. 
fï fya;=fjka ilikhg tlu wjia:djl§ fï 
folgu m%fõY ùug yels jk w;r" mß.Klfha 
ld¾hidOkh by< hhs' 
 

Commonly used in microcontrollers and digital 

signal processors (DSPs). 
fuh nyq,ju laIqø md,l iy äðg,a ix{d 
ilikhka i|yd Ndú;d fõ' 
 

Examples include some PIC microcontrollers and 

Texas Instruments DSP systems. 

WodyrK f,i iuyr PIC laIqø md,l iy Texas 

Instruments DSP moaO;s' 
 

 

 

 

 

 

 

 

 

 

 

 

 

Feature 
,laIKh 

Von Neumann Harvard 

Program Memory 
jevigyka u;lh 

Same memory as data 
o;a; .nvd jk u;lhu Ndú;d lrhs 

Separate memory 
fjku u;lhla mj;shs 

Data Memory 
o;a; u;lh 

Same memory as instructions 
Wmfoia .nvd jk u;lhu Ndú;d lrhs 

Separate memory 
fjku u;lhla mj;shs 

Buses 
nihk 

Shared buses 
fnod.;a nihk 

Separate buses 
fjk fjku mj;sk nihka 

Cost 
msßjeh 

Lower 
wvqh 

Higher 
jeäh 

Speed 
fõ.h 

Lower 
wvqh 

Higher 
jeäh 

Interesting Facts 
rij;a lreKq 
 

Because instructions are stored as data, a program 

can modify its own instructions (self-modifying 

code). 
Wmfoia" o;a; f,iu .nvd jk neúka" 
jevigyklg tysu Wmfoia fjkia lr.ekSfï 
yelshdj mj;shs' 
 

Some computer viruses exploit the fact that 

instructions and data share the same memory 

space. 
we;eï mß.Kl jhsri" Wmfoia iy o;a; tlu 
u;l wjldYhla fnod.kakd hk lreK wksis f,i 
m%fhdackhg .khss' 
 

Modern processors use technologies such as 

cache memory, pipelining, and multiple cores. 

kùk ilik ;=< ksys; u;lh" Pipelining iy nyq-
yr jeks ;dlaIKhka Ndú;d fõ' 
 

Although modern CPUs are more advanced, they 

still largely follow the Von Neumann model. 

j¾;udk CPU fnfyúka ÈhqKq jqjo" tAjd ;ju;a 
fndfyda ÿrg fjdka-kshqudka wdlD;shu wkq.ukh 
lrhs' 
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Fetch-Execute Cycle 
wdNrK l%shdlrjqï pl%h 
 

 

 

 

 

 

 

 

 

 

 

 

The Fetch-Execute Cycle (also called the 

Instruction Cycle) is the fundamental process by 

which the Central Processing Unit (CPU) 

retrieves, decodes, and executes instructions 

stored in memory. 
wdNrK l%shdlrjqï pl%h ^Wmfoia pl%h f,io 
ye¢kafõ& hkq uOHu ieliqï tAllh úiska 
u;lfha .nvd lr we;s Wmfoia ,nd .ekSu 
^retrieves&" úfla;kh lsÍu ^decodes& iy 
l%shd;aul lsÍu ^executes& isÿ lrk uQ,sl 
l%shdj,shhs' 
 
 
1. Fetch Stage 
,nd .ekSu 
 

The CPU retrieves the next instruction from 

main memory (RAM).  

CPU tl uÕska m%Odk u;lfhka ó<Õ Wmfoi ,nd 
.kS' 
 

The Program Counter holds the address of the 

next instruction.  
jevigyka .Klh uÕska ó<Õ Wmfofiys ,smskh 
r|jd ;nd .kS' 
 

The address in the Program Counter is sent to 

memory via the Address Bus.  
jevigyka .Klfhys we;s ,smskh" ,smsk nih 
yryd u;lh fj; hjkq ,efí' 
 

The instruction is copied from RAM into the 

Instruction Register (IR).  
wod< Wmfoi m%Odk u;lfhka Wmfoia frðia;rh 
fj; msgm;a lrkq ,efí' 
 

The Control Unit coordinates the fetching 

process.  
md,k tallh uÕska fuu Wmfoia ,nd .ekSfï 
l%shdj,sh iïnkaëlrKh lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The cycle is continuous and sequential, 

meaning the CPU processes one instruction at 

a time and repeats the same set of steps for 

every instruction in a program. 

fuu pl%h wLKav yd wkql%ñl ^continuous and 
sequential& fõ" bka woyia jkafka uOHu ieliqï 
tAllh uÕska jrlg tla Wmfoila ne.ska ilik 
w;r" jevigykl we;s iEu Wmfoila i|ydu 
fuu tlu mshjr ud,dj kej; kej;;a isÿ lrk 
njhs' 
 

After fetching, the PC is automatically 

incremented to the next instruction address.  

Wmfoi ,nd .ekSfuka miq" PC tl iajhxl%Shju 
ó<Õ Wmfofiys ,smskh fj; jeä fõ 
^hdj;ald,Sk fõ&' 
 

This stage ensures the CPU always knows which 

instruction to execute next.  

fuu mshjr uÕska CPU tlg B<Õg l%shd;aul l< 
hq;af;a l=uk Wmfoio hkak ieuúgu y÷kd 
.ekSug iy;sl lrhs' 
 

It is the first stage of the Fetch–Execute cycle. 
fuh wdNrK l%shdlrjqï pl%fha m<uq mshjr fõ' 
 
2. Decode Stage 
úfla;kh lsÍu 
 

The fetched instruction is passed from the IR to 

the Control Unit (CU). 

,nd.;a Wmfoi" Wmfoia frðia;rfha ^IR& isg 
md,l tAllh ^CU& fj; hjkq ,efí' 
 

The CU interprets the instruction to determine 

what operation must be performed. 
isÿ l< hq;= l%shdj l=ulaoehs ;SrKh lsÍu i|yd 
md,l tAllh ^CU& úiska tu Wmfoi w¾:l:kh 
^interprets& lrkq ,nhs' 
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The instruction is split into its opcode 

(operation type) and operand (data/address). 

fuu Wmfoi tys fufyhqï fla;h ^opcode - 
l%shdldrlï j¾.h& iy l%shdjHh ^operand - 
o;a;$,smskh& f,i fldgia j,g fnokq ,efí' 
 

The opcode identifies the operation (e.g. ADD, 

LOAD, STORE, JUMP). 

fufyhqï fla;h ^opcode& uÕska isÿ l< hq;= 
l%shdj y÷kd .kS ^Wod( ADD" LOAD" STORE" 
JUMP&' 
 

Any data or memory addresses needed for the 

operation are identified and prepared. 
wod< l%shdj i|yd wjYH jk ´kEu o;a;hla fyda 
u;l ,smskhla y÷kdf.k iQodkï lrkq ,efí' 
 
The CU sends control signals to prepare the 

correct circuits for execution. 
Wmfoi l%shd;aul lsÍu i|yd ksjerÈ mßm: 
iQodkï lsÍug md,l tAllh ^CU& úiska md,l 
ix{d ^control signals& hjkq ,efí' 
 
3. Execute Stage 
l%shd;aul lsÍu 
 

The CPU performs the actual operation 

specified by the instruction.  

CPU tl uÕska wod< Wmfofiys i|yka ienE 
l%shdj,sh isÿ lrhs' 
 

The instruction is already decoded by the 

Control Unit (CU) before execution.  
l%shd;aul lsÍug fmr" wod< Wmfoi md,k tallh 
uÕska oekgu;a úfla;kh lr we;' 
 

The Arithmetic Logic Unit (ALU) carries out 

arithmetic and logical operations.  
wxl .‚;uh yd ;d¾lsl tallh uÕska .‚;uh 
iy ;d¾lsl fufyhqï isÿ lrkq ,nhs' 
 

Operations may include addition, subtraction, 

comparison, AND, OR, NOT, etc.  
fuu fufyhqï i|yd tl;= lsÍu" wvq lsÍu" 
ixikaokh lsÍu" fukau AND, OR, NOT jeks 
;d¾lsl l%shd we;=<;a úh yelsh' 
 

Data may be transferred between registers, 

memory, or I/O devices.  
fuys§ frðia;r" u;lh fyda wdodk$m%;sodk 
Wmdx. w;r o;a; yqjudre ùu isÿ úh yelsh' 
 

The Control Unit sends control signals to 

coordinate the execution process.  
l%shd;aul lsÍfï l%shdj,sh iïnkaëlrKh lsÍu 
i|yd md,k tallh uÕska md,k ix{d ksl=;a 
lrhs' 

Results may be temporarily stored in registers 

during processing.  
ilia lsÍfï l%shdj,sh w;r;=r" ,efnk m%;sM, 
;djld,slj frðia;r ;=< .nvd lr ;eìh yelsh' 
 

Some instructions involve decision-making  

(branching/jump instructions).  
iuyr Wmfoia ;SrK .ekSï iuÕ iïnkaO fõ 
^Branching fyda Jump Wmfoia jeks&' 
 

This stage is the core working part of the CPU 

cycle where processing happens. 

fuu mshjr" o;a; ieliSu isÿ jk CPU pl%fha 
m%Odk;u iy uQ,slu l%shdldÍ fldgi fõ' 
 
4. Store  
.nvd lsÍu 
 

The result of the executed instruction is saved 

after processing.  
l%shd;aul lrk ,o Wmfofiys m%;sM,h" 
ieliSfuka miqj iq/flkq ,nhs ^.nvd lrkq 
,nhs&' 
 

The result may be stored in a CPU register or 

main memory (RAM).  

fuu m%;sM,h CPU frðia;rhl fyda m%Odk 
u;lfha .nvd úh yel' 
 

The Control Unit (CU) manages the storing 

process.  
fuu .nvd lsÍfï l%shdj,sh md,kh lrkq ,nkafka 
md,k tallh uÕsks' 
 

Storing allows the result to be used by future 

instructions.  
fufia .nvd lsÍu uÕska" tu m%;sM,h wkd.; 
Wmfoia i|yd Ndú; lsÍug wjia:dj ,efnhs' 
 

Not all instructions require a store stage (e.g., 

some comparison or branch instructions).  
ish¨ u Wmfoia i|yd fuu .nvd lsÍfï mshjrla 
wjYH fkdfõ ^WodyrKhla f,i( iuyr iei£ï 
fyda YdLd Wmfoia&' 
 

This stage ensures that processed data is not 

lost.  
fuu mshjr uÕska ilik ,o o;a; ke;s ù fkdhk 
nj ;yjqre lrhs' 
 

It is usually the final stage of the Fetch–Execute 

cycle. 

fuh idudkHfhka Fetch-Execute pl%fha wjidk 
mshjr fõ' 
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Example 
A simple software-based example of the CPU 

Fetch–Execute Cycle is using a calculator 

application to add two numbers (5 + 3) 
uOHu ieliqï tAllfha wdNrK l%shdlrjqï pl%h 
i|yd ir, uDÿldx. u; mokï jQ WodyrKhla 
f,i .Kl hka;% fhÿula  Ndú;fhka wxl folla 
^5¬3& tl;= lsÍu oelaúh yel' 
 

1.Fetch 
,nd .ekSu 
 

The calculator app sends the instruction “add 5 

and 3” to the CPU. The CPU retrieves an 

instruction from memory (RAM). 
.Kl hka;% fhÿu uÕska —5 iy 3 tl;= lrkak— 
hk Wmfoi CPU fj; hjhs' CPU úiska m%Odk 
u;lfhka ^RAM& wod< Wmfoi ,nd .kS' 
 

2.Decode 
úfla;kh lsÍu 
 

The CPU interprets the instruction. 

The CPU understands that it must perform an 

addition operation on the values 5 and 3. 

CPU úiska Wmfoi w¾:l:kh ^interprets& lrhs' 
5 iy 3 hk w.hka u; tl;= lsÍfï l%shdjla isÿ 
l< hq;= nj CPU f;areï .kS' 

3.Execute 
l%shd;aul lsÍu 
 

The CPU performs the required operation using 

the ALU (Arithmetic Logic Unit). It calculates 5 + 

3 = 8. 

CPU úiska .‚;uh yd ;d¾lsl tAllh Ndú;fhka 
wod< l%shdj isÿ lrhs' th 5 + 3 = 8 f,i .Kkh 
lrhs' 
 
4.Store 
.nvd lsÍu 
 

The CPU stores the result back in memory or 

sends it to the output. The result 8 is displayed 

on the calculator screen and stored temporarily 

in memory. 

CPU úiska m%;sM,h kej; u;lfha .nvd lsÍu 
fyda m%;sodkh fj; heùu isÿ lrhs' fuys§ 8 hk 
m%;sM,h .Kl hka;% ;srh u; o¾Ykh jk w;r" 
th ;djld,slj u;lfha .nvd fõ' 
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CPU (Central Processing Unit) 
uOH ieliqï tAllh 
 
 
 
 
 
 
   
 

 

A CPU is the primary component of a computer 

that performs calculations, executes 

instructions, and processes data to run 

programs and operate the system. 

CPU tlla hkq .Kkh lsÍï isÿ lrk" Wmfoia 
l%shd;aul lrk" iy jevigyka iy iuia; 
moaO;sh l%shd;aul lsÍug o;a; ilik 
mß.Klhl m%Odk ixrplhhs' 
 
Types of Central Processing Unit  
uOH ieliqï tAll j¾. 
 
1. Considering core count 
yr .Kk i,ld 
 

Core  
yr  

An individual processing unit inside the CPU 

that is capable of reading, processing, and 

executing instructions independently. 

CPU tlla ;=< we;s ;ks ieliqï tAllhla jk 
w;r" thg iajdëkj Wmfoia lshùug" ieliSug 
iy l%shd;aul lsÍug yelshdj we;' 
 

Single-core Processors 
tAl yr ilik 
 
A  CPU that contains only one processing core.  
;ks yrhlska hq;a ilikhla hkq tla ieliqï 
yrhla muKla wvx.= jk CPU tlls' 
 
Since only one core is available, tasks are 

processed one at a time. 
tys mj;skafka tla yrhla muKla neúka" ld¾hhka 
tl jrlg tl ne.ska ilikq ,efí' 
 
The era of mainstream single-core processors 

ended with the Intel Pentium 4 series, after 

which the industry shifted to multi-core 

processor designs. 

nyq,j Ndú; jQ tAl yr ilik  hq.h Intel 
Pentium 4 fY%a‚h;a iuÕ wjika jQ w;r" bkamiqj 
mß.Kl l¾udka;h nyq yr ilik ie,iqï fj; 
fhduq úh' 

Multi-core Processors 
nyq yr ilik 
 
A single CPU that contains two or more 

independent processing units called cores. 
yrhka f,i y÷kajk iajdëk ieliqï tAll folla 
fyda jeä .Kkla wvx.= jk ;ks CPU tlls' 
 

Each core can execute instructions separately, 

allowing multiple tasks or instructions to be 

processed simultaneously. (parallel) 
tla tla yrhg fjk fjku Wmfoia l%shd;aul l< 
yels w;r" tuÕska ld¾hhka fyda Wmfoia lsysmhla 
tljr ieliSug ^iudka;r.;j& bv ie,fia' 
 

This improves the overall speed, performance, 

and efficiency of a computer system. 
fuh mß.Kl moaO;shl iuia; fõ.h" 
ld¾hidOkh iy ld¾hlaIu;dj jeä ÈhqKq lrhs' 
 
Need for Multi-core Processors 
nyq yr ilikj, wjYH;djh 
 

• Programs can be divided into multiple parts 

and executed faster. 
jevigyka fldgia lsysmhlg fnod jvd 
fõ.fhka l%shd;aul l< yelsh' 
 

• Higher system performance can be 

achieved from a single machine. 
;ks hka;%hlska by< moaO;s ld¾hidOkhla 
,nd .; yelsh' 
 

• Power consumption and heat generation 

are reduced compared to using multiple 

separate processors 
fjk fjku mj;sk ilik lsysmhla Ndú;d 
lsÍug idfmalaIj úÿ,s mßfNdackh iy ;dmh 
ckkh ùu wvq fõ 

 
Examples of CPU Core Counts 

CPU yr ixLHdjka i|yd WodyrK 
 

1) Single-core processor – 1 core 

;ks yr ilik – tla yrhls 
2) Dual-core processor – 2 cores 

oaú;aj yr ilik – yr folls 
3) Quad-core processor – 4 cores 

isõ yr ilik – yr y;rls 
4) Octa-core processor – 8 cores 

wIag yr ilik – yr wgls 
oyhls 
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2. Considering the Manufacturer 
ksIamdolhd i,ld 
 

• Intel Corporation 

A multinational technology company was 

founded in 1968 that manufactures computer 

processors, chipsets, and other electronic 

components used in computers and digital 

devices worldwide. 

1968 jifra§ wdrïN lrk ,o" f,dj mqrd 
mß.Kl iy äðg,a Wmdx.j, Ndú;d jk 
mß.Kl ilik" ÑmafiÜ iy wfkl=;a 
bf,lafg%dks Wmdx. ksIamdokh lrk nyqcd;sl 
;dlaI‚l iud.uls' 
 
Ex. Core series (i9, i7, i5, i3), Xeon series 

 

 

 

 

 

 

 

 
 
• Advanced Micro Devices (AMD) 

A technology company was founded in 1969 that 

designs high-performance processors and 

graphics cards for computers, gaming systems, 

and servers. 

1969 jifra§ wdrïN lrk ,o" mß.Kl" mß.Kl 
l%Svd moaO;s iy fiajdodhl i|yd by< ld¾h 
idOkhla iys; ilik iy .%e*sla ldâm;a ie,iqï 
lrk ;dlaI‚l iud.uls' 

 
Ex.  

Ryzen series (Ryzen 9, 7, 5, 3) 

Threadripper series 

EPYC series 

Athlon series 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Apple Inc. 

A technology company founded in 1976. It 

designs products such as the iPhone, MacBook, 

and iPad. The company is known for its hardware, 

software, and digital services. 

1976 jifra§ wdrïN lrk ,o ;dlaI‚l iud.uls' 
th iPhone" MacBook iy iPad jeks ksIamdokhka 
ie,iqï lrhs' fuu iud.u ;u oDvdx." uDÿldx. 
iy äðg,a fiajdjka i|yd m%isoaêhla Wiq,hs' 

 

Ex. Apple Silicon series  

 
 

• Qualcomm 

A technology company founded in 1985. It 

designs semiconductor chips and wireless 

communication technologies used in 

smartphones and other devices. Qualcomm is well 

known for its Snapdragon processors and 5G 

technology. 

1985 jifra§ wdrïN lrk ,o ;dlaI‚l iud.uls' 
th iaud¾Üf*daka iy wfkl=;a Wmdx.j, Ndú;d jk 
w¾O ikakdhl Ñmaia iy /yeka rys; ikaksfõok 
;dlaIKhka ie,iqï lrhs' Qualcomm iud.u tys 
Snapdragon ilik iy 5G ;dlaIKh i|yd 
fnfyúka m%isoaOh' 
 

 

 

 

 

 

 

• ARM Holdings  

Designs CPUs used mainly in mobile 

devices and embedded systems 
m%Odk jYfhka cx.u Wmdx. iy ldjeoa¥ 
moaO;sj, Ndú;d lrk CPU fõ' 
 

NOTE: ARM Holdings designs CPU 

architectures and licenses them to other 

manufacturers instead of manufacturing 

processors itself. 

ARM Holdings iud.u ilik ;ud úiskau 
ksIamdokh lrkq fjkqjg" CPU jHqyhka ie,iqï 
lr tAjd wfkl=;a ksIamdolhska fj; n,m;% hgf;a 
,nd fohs' 
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• MediaTek 

A technology company founded in 1997. It 

designs semiconductor chips for smartphones, 

tablets, smart TVs, and other electronic devices. 

MediaTek is well known for its Dimensity and Helio 

mobile processors. 

1997 jifra§ wdrïN lrk ,o ;dlaI‚l iud.uls' 
th iqyqre ÿrl:k" geí,Ü" iqyqre rEmjdyskS iy 
wfkl=;a bf,lafg%dksl Wmdx. i|yd w¾O ikakdhl 
Ñmaia ie,iqï lrhs' MediaTek iud.u tys 
Dimensity iy Helio fudnhs,a ilik i|yd 
fnfyúka m%isoaOh 
 

 

 

In addition, processers can be classified according 

to the following points. 
óg wu;rj" ilik my; i|yka lreKq wkqj j¾. 
l< yel' 
 
 

Cache Memory 

jdrl u;lh / ksys; u;lh  
 
In modern CPUs, cache memory is integrated 

directly inside the processor and is organized 

into L1, L2, and L3 cache levels.  
kùk uOHu ieliqï tAll ;=<" ksys; u;lh  
iDcqju ilikh ;=<gu wka;¾.; lr  we;s w;r" 
th L1" L2 iy L3 hk ksys; uÜgï f,i ixúOdkh 
lr we;' 
 

L1 cache is located inside each CPU core and is 

the fastest and smallest cache. L2 cache is also 

located close to each core and is larger than L1 

but slightly slower. L3 cache is the largest cache 

and is usually shared among all CPU cores on 

the processor chip.  

L1 ksys;h iEu CPU uOHhla ;=<u msysgd we;s 
w;r" th fõ.j;au iy l=vdu ksys;h fõ' L2 
ksys;h o iEu uOHhlgu wdikakj msysgd we;s 
w;r" th L1 ksys;hg jvd úYd, jqj;a fõ.fhka 
u|la wvqh' L3 ksys;h úYd,;u ksys;h jk w;r" 
th idudkHfhka ilik Ñmfha we;s ish¨u CPU 
uOHhka w;r yjqf,a Ndú; lrkq ,nhs ' 
 

In early CPUs, cache memory was placed 

outside the processor on the motherboard or 

on a separate chip close to the CPU. This 

external cache was faster than RAM but still 

slower compared to modern on-chip cache 

systems. 

mer‚ CPU j," ksys; u;lh ilikfhka msg; 
uõ mqjrej u; fyda CPU tlg wdikakj we;s 
fjku Ñmhla u; ia:dk.; lr ;snq‚' fuu ndysr 
ksys;h " m%Odk u;lhg ^RAM& jvd fõ.j;a jQ 

kuq;a" kùk Ñmhla u;u msysgd we;s  ksys; moaO;s 
yd ii|k úg ukao.dó úh' 
 

Temporarily stores frequently used instructions 

and data so that the CPU can access them much 

faster than from the main memory (RAM). 

uOHu ieliqï tAllhg m%Odk u;lfhka ^RAM& 
o;a; ,nd .kakjdg jvd b;d fõ.fhka m%fõY ùu 
i|yd" ks;r Ndú; jk Wmfoia iy o;a;  
;djld,slj .nvd lr ;nhs' 
 

More expensive than RAM, so its capacity is 

relatively small. 

ksys; u;lh RAM j,g jvd ñ, wêl neúka" tys 
Odß;dj idfmalaIj l=vd fõ' 
 

Modern processors typically contain a few 

megabytes (MB) to several 100 of megabytes of 

cache memory, depending on the processor 

design and purpose.  
ilikh ie,iqï lr we;s wdldrh iy tys wruqK 
wkqj" kùk ilikj, idudkHfhka fu.dnhsÜ 
^MB& lsysmhl isg fu.dnhsÜ 100 la muK olajd 
jQ ksys; u;lhla wvx.= fõ' 
 

Without cache memory, the CPU would need to 

access RAM more frequently, resulting in slower 

execution of programs and reduced system 

performance. 

ksys; u;lhla fkdue;s kï" CPU yg ksrka;rfhka 
RAM fj; m%fõY ùug isÿjk w;r" tuÕska 
jevigyka l%shd;aul ùu ukao.dó ù moaO;sfha ld¾h 
idOkh wvd, fõ' 
 
Further details about the cache will be discussed 

in the Memory section. 
ksys; u;lh ms<sn| jeäÿr úia;r u;lh fldgi 
hgf;a idlÉPd lrkq ,efí' 
 
 
Instruction Set Architecture (ISA) 
Wmfoia lÜg, wdlD;sh 
 

The set of instructions and commands 

supported by the processor determines how 

software communicates with the hardware. 
ilikh uÕska iydh olajk Wmfoia iy úOdkhka 
iuQyh" uDÿldx. uÕska oDvdx. iuÕ 
ikaksfõokh lrkafka flfiao hkak ;SrKh lrhs' 
 
Specifies the set of machine-level instructions 

that a CPU can perform, such as arithmetic 

operations, logical operations, data transfer, 

and control instructions. 
uOHu ieliqï tAllhlg isÿ l< yels .‚;uh 
l¾u" ;d¾lsl l¾u " o;a; yqjudrej  iy md,l 
Wmfoia  jeks hka;%-uÜgfï Wmfoia lÜg,h 
oelafõ' 
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Defines how instructions are formatted and 

encoded, including operation codes (opcodes) 

and operands. 

fufyhqï fla; ^opcodes& iy l%shdjHhka 
^operands& we;=¿j" Wmfoia yev;, .kajd we;s 
^formatted& iy fla;kh lr we;s ^encoded& 
wdldrh  uÕska w¾: olajhs' 
 

Acts as a bridge between high-level 

programming languages and the actual 

hardware implementation. 
Wiia-uÜgfï l%uf,aLk NdId  iy ienE oDvdx. 
l%shd;aul lsÍu ^actual hardware implementation& 
w;r md,ula f,i l%shd lrhs' 
 

Different processors may have different ISAs, 

meaning software compiled for one ISA may 

not run on another without modification. 

úúO ilik j,g úúO jQ ISA ;sìh yel" bka 
woyia jkafka tla ISA tlla i|yd iïmdokh 
lrk ,o ^compiled& uDÿldx.hla" fjkia 
lsÍulska f;drj ;j;a ISA tlla u; Odjkh ̂ run& 
l< fkdyels njhs' 
 

ISA design affects performance, efficiency, and 

compatibility of a computer system. 
mß.Kl moaO;shl ld¾h idOkh 
^performance&" ld¾hlaIu;dj ^efficiency& iy 
.e<mqu ^compatibility& flfrys ISA ys ie,iqu 
n,mdhs' 
 

Common ISA design styles include RISC 

(Reduced Instruction Set Computing) and CISC 

(Complex Instruction Set Computing). 

nyq,j olakg ,efnk ISA ie,iqï fudaia;r  
w;rg RISC ^Reduced Instruction Set 
Computing& iy CISC ^Complex Instruction Set 
Computing& we;=<;a fõ' 
 
 
Manufacturing Process 
ksIamdok l%shdj,sh 
 
The manufacturing process of a CPU refers to 

the steps used to build a microprocessor using 

semiconductor technology on a silicon chip. 
uOHu ieliqï tAllhl ksIamdok l%shdj,sh hkq 
is,slka Ñmhla ^silicon chip& u; w¾O ikakdhl 
;dlaIKh ^semiconductor technology& 
Ndú;fhka laIqø ilikhla ^microprocessor& 
f.dvke.Su i|yd Ndú; lrk mshjrhka fõ' 
 

Begins with a pure silicon wafer, which is cut 

from a silicon crystal and polished to form a 

smooth surface. 

wdrïN jkafka is,slka m<sÕ=jlska ^silicon crystal& 
lmd iqug u;=msgla  iE§u i|yd Tm ouk ,o 
msßisÿ is,slka fõ*rhlsks ^pure silicon wafer&' 
 

The internal circuit design of the processor is then 

transferred onto the wafer using a process called 

photolithography, where light is used to etch 

microscopic circuit patterns. 

bkamiqj" m%Nd,s; uqøKh ^photolithography - 
wdf,dalh Ndú;fhka wkaùlaISh mßm: rgd leghï 
lrk l%shdj,shla& kï l%shdj,shla Ndú;fhka 
ilikfha wNHka;r mßm: ie,iqu fõ*rh u;g 
udre lrkq ,efí' 
 

Layers of materials such as conductors, 

insulators, and semiconductors are added and 

modified to form millions or billions of tiny 

transistors on the chip. 

ikakdhl ̂ conductors&" mßjdrl ̂ insulators& iy 
w¾O ikakdhl ^semiconductors& jeks øjH ia:r 
^layers& tl;= lr fjkia lsÍu uÕska Ñmh u; 
l=vd g%dkaisiagr ñ,shk fyda ì,shk .Kkla 
ks¾udKh lrkq ,efí' 
 

These transistors are connected together to create 

the logic gates and functional units of the CPU. 

uOHu ieliqï tAllfha  ;d¾lsl oajdr ^logic gates& 
iy l%shdldÍ tAll ̂ functional units& ks¾udKh lsÍu 
i|yd fuu g%dkaisiagr tlsfkl iïnkaO lrkq ,efí' 
 

After fabrication, the wafer is cut into individual 

chips, which are then tested for defects and 

performance quality. 

ksIamdokfhka miqj ^After fabrication&" fõ*rh ;ks 
;ks Ñm j,g lmkq ,nk w;r" bkamiq tAjdfha fodaI 
iy ld¾h idOk .=Kd;aulNdjh i|yd mÍlaId lrkq 
,efí' 
 

Functional chips are packaged with protective 

casing and connection pins, making them ready to 

be installed on a motherboard. 
ksis mßÈ l%shd lrk Ñm wdrlaIs; wdjrKhla 
^protective casing& iy iïnkaOl mska ^connection 
pins& iuÕ weiqreï lrkq ,nk w;r" tuÕska tAjd 
uõ mqjrejl ia:dmkh lsÍug iQodkï flfra' 
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CPU consists of three main components. 
CPU m%Odk fldgia ;=klska iukaú; fõ' 
 
• Control Unit (CU) 

md,k tAllh 
• Arithmetic and Logical Unit (ALU) 

wxl .‚;uh yd ;d¾lsl tAllh 
• Registers 

frðia;r 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Control Unit (CU) 
md,k tAllh 
Control unit manages the flow of data, 

information and instruction through the CPU 

and directs its operations 

md,k tAllh uÕska CPU yryd o;a;" f;dr;=re 
iy Wmfoia .,dhdu l<ukdlrKh lrk w;r 
tys l%shdldß;ajhka fufyhjkq ,nhs' 
 

Control Unit controls: 
md,k tAllh u.ska my; oE md,kh lrkq ,nhs( 
 

• Fetching instructions from memory  
u;lfhka Wmfoia ,nd .ekSu  
The control unit retrieves program 

instructions from the main memory to be 

processed by the CPU.  

md,k tAllh uÕska"CPU tl uÕska ieliSu 
i|yd wjYH jk jevigyka Wmfoia m%Odk 
u;lfhka ,nd.kq ,nhs' 
 
 

• Decoding instructions  
Wmfoia úfla;kh lsÍu  
The fetched instructions are interpreted to 

determine the required operation. 
,nd.;a Wmfoia uÕska isÿl< hq;= ld¾hh 
l=ulaoehs ;SrKh lsÍu i|yd tAjd w¾:l:kh 
lrkq ,nhs' 

 
 

• Sending control signals  
md,k ix{d ksl=;a lsÍu 
Control signals are sent to different 

components to manage and synchronize 

operations. 
l%shdj,Ska l<ukdlrKh iy 
iuuqyq¾;lrKh lsÍu i|yd úúO Wmdx. 
fj; md,k ix{d hjkq ,nhs' 

 
• Coordinating the ALU, registers, 

memory, and input/output (I/O) devices 
wxl .‚;uh yd ;¾lk tAllh" frðia;r" 
u;lh iy wdodk$m%;sodk Wmdx. 
iïnkaëlrKh lsÍu 
The control unit manages communication 

and data flow between these components 

during processing.  
ieliqï l%shdj,sh isÿjk w;r;=r" fuu 
Wmdx. w;r ikaksfõokh iy o;a; .,dhdu 
md,k tAllh uÕska l<ukdlrKh lrkq 
,nhs' 

 

2. Arithmetic and Logical Unit (ALU) 
wxl .‚;uh yd ;d¾lsl tAllh 
ALU is responsible for performing all arithmetic 

and logical operations. Arithmetic and Logic Unit 

(ALU) is considered as one of the main 

components of the CPU. 

ALU uÕska ish¨u wxl.‚;uh iy ;¾lk 
l%shdj,Ska isÿlrkq ,nhs' wxl.‚;uh iy ;¾lk 
tAllh hkq CPUys m%Odk;u Wmdx.j,ska tlla f,i 
ie,fla' 
 

Arithmetic operations include: 
wxl .‚;uh l%shdj,Skag we;=<;a jkafka( 
• Addition 

tl;= lsÍu   
• Subtraction  

wvq lsÍu 
• Multiplication  

.=K lsÍu 
• Division  

fn§u  
 

Logical operations include: 
;¾lk l%shdj,Skag we;=<;a jkafka( 
• AND  

• OR  

• NOT  

• XOR  
 

Comparisons such as: 
iei£ï jeks( 
• Equal to (=)  

iudk fõ (=)  

• Greater than (>)  

jvd úYd, fõ (>) 

• Less than (<) 

jvd l=vd fõ (<) 
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3. Registers 
frðia;r 
 
Registers are used to temporarily store data 

needed for the functions of Arithmetic and Logical 

Unit (ALU) and the information produced by it. 

wxl .‚;uh yd ;d¾lsl tAllfha (ALU) 
l%shdldrlï i|yd wjYH o;a; iy thska ksmojk 
f;dr;=re ;djld,slj .nvd lsÍug frðia;r Ndú;d 
fõ' 
 

The types of special-purpose registers are as 

follows: 

úfYaI ld¾h frðia;r j¾. my; mßÈ fõ: 

 

Program Counter (PC) / Instruction Pointer (IP) 

jevigyka ljqkagrh (PC) $ Wmfoia o¾Ylh (IP) 

Contains the address of the next instruction to be 

executed. 
l%shd;aul l< hq;= B<Õ Wmfoia j, ,smskh wvx.= 
fõ' 
 

Incremented after each instruction fetch so the 

CPU knows where to get the next instruction. 
tla tla Wmfoi ,nd .ekSfuka miqj jeä jk w;r 
tu ksid CPU u.ska B<Õ Wmfoia ,nd .; hq;= 
ia:dkh okS' 

 
It's like a bookmark, keeping track of which page 

to read next in a book 
th fmd;a i,l=Kla jeksh" fmd;l B<Õg lshjkafka 
l=uk msgqjo hkak ksÍlaIKh lrhs 
 
Memory Address Register (MAR) 

MAR (Memory Address Register) stores the 

address of the current instruction or data in 

memory. It is used by the CPU to access a required 

memory location. 

MAR (Memory Address Register) uÕska u;lfha 
we;s j;auka Wmfoia fyda o;a;j, ,smskh nvd lr.kq 
,nhs' wjYH u;l ia:dkh fj; m%fõY ùu i|yd 
CPU uÕska fuh Ndú;d lrhs' 
 
Memory Buffer Register (MBR) or  

Memory Data Register (MDR) 

u;l n*¾ frðiag¾ (MBR) fyda  
u;l o;a; f,aLkh (MDR) 

 

Holds data being transferred to and from the main 

memory. 
m%Odk u;lhg iy bka msg;g o;a; udre lr ;nd 
.kS' 
 

When the CPU reads data from the memory, it first 

loads it into the MBR. 

CPU u;lfhka o;a; lshjk úg" th uq,skau o;a; 
MBR fj; mQrKh lrhs' 
 

Data that needs to be written to the memory is 

first stored in the MBR. 

u;lhg ,súh hq;= o;a; uq,skau .nvd lrkafka MBR 
tl ;=< fõ' 
 

Think of it as a clipboard that temporarily holds 

data being moved in or out of the CPU’s memory. 

th CPU ys u;lh ;=<g fyda msg;g f.k hk o;a; 
;djld,slj r|jd ;nk la,smafndavhla f,i is;kak' 
 
Data Registers (DR) 

Holds data that is being processed by the current 

instruction. 
j;auka Wmfoia u.ska ilik ,o o;a;h r|jd ;nd 
.kS' 
 
These are like small trays holding the ingredients 

that CPU needs to cook something. 
fïjd uOH ieliqï tAllhg hula msiSug wjYH øjH 
;nd we;s l=vd ;eá jeksh' 

 
Instruction Register (IR) 

Wmfoia f,aLkh (IR) 

Holds the instruction currently being executed or 

decoded. 
oekg l%shd;aul jk fyda úfla;kh lr we;s Wmfoia 
r|jd ;nd .kS' 
 

Functions as a part of the instruction fetching 

and decoding process. 
Wmfoia ,nd .ekSfï iy úfla;k l%shdj,sfha 
fldgila f,i l%shd lrhs' 
 

Stores machine language instructions fetched 

from memory. 
u;lfhka ,nd.;a hka;% NdId Wmfoia .nvd lrhs' 
 

It's like a focus lens, holding the specific 

instruction the CPU is currently looking at and 

working on. 

th kdNs.; ldphla jeksh" CPU oekg n,d isák 
iy jev lrk ksYaÑ; Wmfoia r|jd ;nd .kS' 
 

Accumulator Register 

Used in arithmetic and logic operations to 

temporarily store the results. 
wxl .‚;uh iy ;d¾lsl l%shd j,§ m%;sM, 
;djld,slj .nvd lsÍu i|yd Ndú;d fõ' 
 
If the CPU needs to add two numbers, it places the 

first number inside it and adds the second number 

to it. 
uOH ieliqï tAllhg ixLHd folla tl;= lsÍug 
wjYH kï" th m<uq ixLHdj tA ;=< ;nd fojk 
ixLHdj thg tla lrhs' 
 

Then the sum is stored in the accumulator. 
túg tl;=j tA ;=< .nvd fõ' 
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Status or Flag Register 

Contains flags that provide information about 

the result of the last arithmetic or logical 

instruction executed, such as zero, carry, 

overflow, etc. Used by the CPU to make 

decisions based on the results of previous 

operations. 
Y=kHh" /f.k hdu" w;sßla;h hkd§ wjika wxl 
.‚;uh fyda ;d¾lsl Wmfoia l%shd;aul lsÍfuys 
m%;sM,h ms<sn| f;dr;=re imhk flags wvx.= fõ' 
CPU úiska fmr fufyhqï j, m%;sM, u; mokïj 
;SrK .ekSug Ndú;d lrhs' 
 
For example, the Zero Flag is set when the result 

becomes 0, such as in 5−5=0. The Carry Flag is 

set when a carry is generated, such as in 

255+1=256. 

WodyrKhla f,i" 5 − 5 = 0 ys§ fuka m%;sM,h 0 
jk úg Zero Flag tl il%sh fõ' 255 + 1 = 256 
 

 

 

Computer Speed 
mß.Kl fõ.h 
 

The clock speed of the computer processor (CPU) 

is the key factor affecting the processing speed of 

a computer. 

mß.Kl ilikfha (CPU) >áld fõ.h mß.Klhl 
ilik fõ.hg n,mdk m%Odk idOlh fõ' 
 

The clock speed is measured in Hertz (Hz), which 

means "cycles per second". It refers to the number 

of operations the CPU can perform in one second.  

>áld fõ.h Hertz (Hz) j,ska ukskq ,efí" tys 
f;areu ";;amrhg pl%" hkakhs' tu.ska CPU tlg 
;mamrhla ;=<§ isÿ l< yels fufyhqï .Kk olajhs' 

Data Transfer and Processing in CPU 
uOHu ieliqï tAllh ;=< o;a; yqjudrej iy 
ieliSu 
 

Data from memory is first transferred to the MBR 

(Memory Buffer Register). Then, it is sent to the DR 

(Data Register) for processing.  

u;lfha isg meñfKk o;a; uq,skau MBR (Memory 

Buffer Register) fj; udre lrkq ,nhs' bkamiqj" 
ieliSu i|yd th DR (Data Register) fj; hjkq 
,efí'  
 

After that, the ACC (Accumulator) performs 

arithmetic or logical operations on the data. 

Finally, the processed data is stored back in the 

MBR and sent to memory. 

bkamiq" ACC (Accumulator) uÕska tu o;a; u; wxl 
.‚;uh fyda ;¾lk l%shdj,Ska isÿlrhs' wjidk 
jYfhka" ilik ,o o;a; kej; MBRys .nvd lr 
u;lh fj; hjkq ,efí' 
 
Memory → MBR → DR → ACC → MBR → Memory 
 

 
 

 

 

In modern computers, clock speed is usually 

measured in Megahertz (MHz) or Gigahertz (GHz). 
kùk mß.Klj, >áld fõ.h idudkHfhka ukskq 
,nkafka Megahertz (MHz) fyda Gigahertz (GHz) 
j,sks' 
 

1 MHz means 1 million cycles per second. 

1 MHz hkq ;;amrhlg pl% ñ,shk 1 ls' 
 

1 GHz means 1 billion cycles per second. 

1 GHz hkq ;;amrhlg pl% ì,shk 1 ls'

 

Year CPU Name Clock Speed 

1978 Intel 8086 5 MHz 

1979 Motorola 68000 8 MHz 

1993 Intel Pentium 60–300 MHz 

1997 AMD K6 166–300 MHz 

2000 Intel Pentium 4 1.3–3.8 GHz 

2003 AMD Athlon 64 1.8–3.2 GHz 

2011 Intel Core i7-2600K 3.4 GHz (up to 3.8 GHz Turbo) 

2017 AMD Ryzen 7 1800X 3.6 GHz (up to 4.0 GHz Turbo) 

2020 AMD Ryzen 9 5950X 3.4 GHz (up to 4.9 GHz Turbo) 

2021 Intel Core i9-11900K 3.5 GHz (up to 5.3 GHz Turbo) 

2022 Intel Core i9-13900K 3.0 GHz (up to 5.8 GHz Turbo) 

2023 AMD Ryzen 9 7950X 4.5 GHz (up to 5.7 GHz Turbo) 

2024 Intel Core Ultra 9 285K 3.7 GHz (up to 5.7 GHz Turbo) 

2025 AMD Ryzen 9 9950X3D 4.3 GHz (up to 5.7 GHz Turbo) 
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CPU and Motherboard Compatibility 
ilikh iy ujqmqjrej w;r .e<mSu 
 
A CPU must be compatible with the 

motherboard to function properly. 

Compatibility mainly depends on the following 

factors. 
ilikhla ksjerÈj l%shd lsÍu i|yd th 
ujqmqjrej iuÕ wksjd¾hfhkau .e<msh hq;=h' 
fuu .e<mSu m%Odk jYfhka my; i|yka idOl 
u; r|d mj;S' 
 
1.Socket Support / flfjks iydh 

 

The CPU and motherboard must use the same 

socket type. 
ilikh iy ujqmqjrej foflysu tlu fidlÜ 
j¾.h ;sìh hq;=h' 
 

The socket is the physical interface where the 

CPU is installed. 
fidlÜ tl hkq ilikh iú lrkq ,nk fN!;sl 
iïnkaOlh fõ' 
 
Ex. 

Intel 12th/13th/14th Gen → LGA1700  

AMD Ryzen 7000/8000/9000 → AM5  

 

 

 

 

 

 

 

 

 

 

If the socket type is different, the CPU cannot 

be installed. 
fidlÜ j¾.h fjkia kï" ilikh iú lsÍug 
fkdyels fõ' 
 
Socket types like LGA, PGA, and BGA are 

different ways a CPU connects to a 

motherboard. These were discussed earlier 

under the motherboard section. 

LGA" PGA iy BGA jeks flfjks j¾.  hkq uOHu 
ieliqï tAllhla uõ mqjrejlg iïnkaO lrk 
úúO wdldrhka fõ'  fï ms<sn|j óg fmr uõ 
mqjre mdvï fldgi hgf;a idlÉPd lr we;' 
 
 

2. Chipset Support / Ñma lÜg, iydh 

 

The motherboard chipset must support the CPU 

model and generation. 
ujqmqjrefõ ÑmafiÜ tl" ilikfha udÈ,shg iy 
tys mrïmrdjg wkql+, úh hq;=h' 
 

The chipset controls communication between 

the CPU and other hardware components. 
ÑmafiÜ tl uÕska ilikh iy wfkl=;a oDvdx. 
Wmdx. w;r isÿjk ikaksfõokh md,kh lrhs 
' 
Even if the socket is correct, some chipsets may 

not support certain CPUs. 
fidlÜ j¾.h ksjerÈ jqjo" we;eï ÑmafiÜ uÕska 
iuyr ilik i|yd iyh fkdoelaùug bv we;' 
 
Examples of chipset manufacturers: 
ÑmafiÜ ksIamdolhskaf.a WodyrK( 
 
• Intel  

• AMD  

• Nvidia  

 

3. Power Delivery Support (TDP / VRM) 
n, iemhqï iydh 
 

The motherboard must be able to provide 

sufficient and stable power to the CPU. 
ujqmqjrej uÕska ilikhg m%udKj;a iy ia:djr 
úÿ,s n,hla iemhSug yels úh hq;=h' 
 

This depends on the CPU’s TDP and the 

motherboard’s VRM quality. 

fuh ilikfha TDP w.h iy ujqmqjrefõ VRM 
ys .=Kd;aulNdjh u; r|d mj;S' 
 
TDP (Thermal Design Power) 

 

TDP refers to the amount of heat a CPU is 

designed to produce during normal operation, 

measured in watts (W). 

TDP uÕska woyia jkafka ilikhla idudkH 
l%shdldÍ;ajfha§ msg lsÍug ie,iqï lr we;s ;dm 
m%udKhhs' fuh fjdÜ (W) j,ska ukskq ,efí' 
 

It also indicates the amount of power and 

cooling support required by the processor. 
tfukau" ilikh i|yd wjYH jk úÿ,s n,h iy 
isis,k moaO;s iyfhda.S;djfha  m%udKho fuhska 
fmkakqï lrhs' 
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A CPU with a higher TDP: 

jeä TDP w.hla iys; ilikhla( 
 
• Consumes more power  

jeä úÿ,s n,hla mßfNdackh lrhs 
• Produces more heat  

jeä ;dmhla W;amdokh lrhs 
• Requires better cooling and motherboard 

power support  
jvd fyd| isis,k moaO;shla iy ujqmqjrefõ 
n, iemhqï iyfhda.S;djla wjYH fõ 

 

Example: 

WodyrKh: 

A 65 W CPU can work well with basic cooling, 

while a 125 W or 250 W CPU may require 

advanced cooling systems and stronger VRMs. 
fjdÜ 65l ilikhlg idudkH isis,k moaO;shla 
iuÕ fyd¢ka l%shd l< yels w;r" fjdÜ 125l fyda 
fjdÜ 250l ilikhla i|yd Wiia isis,k moaO;s 
iy jvd;a m%n, VRM wjYH úh yelsh' 
 
VRM (Voltage Regulator Module) 

VRM is the power regulation circuit on the 

motherboard that supplies stable voltage to the 

CPU. 

VRM hkq ilikhg ia:djr fjda,aàh;djhla 
imhk" ujqmqjrej u; msysgd we;s úÿ,s n, 
kshduk mßm:hhs' 
 

The PSU provides 12 V power, but CPUs usually 

operate around 1 V. 

n, iemhqï tAllh (PSU) uÕska fjda,aÜ 12l  úÿ,s 
n,hla ,nd fok kuq;a" ilik idudkHfhka l%shd 
lrkafka fjda,aÜ 1la muK w.hlsks' 
 

The VRM converts and controls this power 

safely and efficiently. 

VRM tl uÕska fuu úÿ,s n,h wdrlaIs;j iy 
ld¾hlaIuj mßj¾;kh lr md,kh lrkq ,nhs' 
 

A high-quality VRM: 

Wiia ;;a;ajfha VRM uÕska: 
• Delivers stable power to the CPU  

ilikhg ia:djr úÿ,s n,hla ,nd fohs 
• Prevents overheating and voltage 

fluctuations  
wêl f,i r;a ùu iy fjda,aàh;d 
WÉpdjpkhka j<lajhs 

• Supports high-performance CPUs  
by< ld¾hidOkhla iys; ilik i|yd iyh 
olajhs 

• Improves system stability and overclocking 

performance 

moaO;sfha ia:djr;ajh iy Overclocking 
ld¾hidOkh jeä ÈhqKq lrhs  

If the VRM is weak for the CPU: 

ilikhg idfmalaIj VRM  ÿ¾j, kï( 
 
• Performance may decrease  

ld¾hidOkh wvq úh yelsh 
• CPU throttling may occur  

CPU throttling ^fõ.h iSud ùu& isÿ úh yelsh 

• VRM overheating can happen 

VRM tl wêl f,i r;a ùu isÿ úh yelsh  
• System crashes or shutdowns may occur  

moaO;sh ì| jeàï  fyda l%shdúrys; ùï isÿ úh 
yelsh 

 
Power Flow: 

n, .e,Su: 

PSU → Motherboard VRM → CPU 

 

4. BIOS Support 

 

The BIOS (or UEFI BIOS) must recognize and 

support the CPU. 

BIOS (fyda UEFI BIOS) uÕska ilikh y÷kdf.k 
tA i|yd iyh oelaúh hq;=h' 
 
Sometimes: 
we;eï úg( 
• The CPU physically fits the socket  

ilikh fN!;slj fidlÜ tlg .e<fma 
• The chipset is compatible  

ÑmafiÜ tl wkql+, fõ 
• But the system may not boot because the 

BIOS version is too old  

kuq;a BIOS ixialrKh mer‚ jeä ùu ksid 
moaO;sh l%shd;aul fkdùug bv we; 

In such cases, a BIOS update is required. 

tjeks wjia:dj,§"BIOS hdj;ald,Sk lsÍula  
wjYH fõ' 
 

Example: 

WodyrKh: 

A motherboard released for Ryzen 7000 CPUs 

may need a BIOS update to support newer 

Ryzen 9000 CPUs. 

Ryzen 7000 ilik i|yd ksl=;a lrk ,o 
ujqmqjrejla" jvd;a kùk Ryzen 7000 ilik 
i|yd iyh oelaùug kï tA i|yd BIOS 
hdj;ald,Sk lsÍula wjYH úh yelsh' 
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System Bus / moaO;s nih 
 

The system bus is the communication pathway 

connecting CPU, memory, and I/O devices. 

moaO;s nia r:h hkq CPU, u;lh iy I/O Wmdx. 
iïnkaO lrk ikaksfõok ud¾.hhs' 
 
It consists of three main buses / th m%Odk nia 
;=klska iukaú; fõ:  

1. Data bus o;a; nih 

2. Address bus ,smsk nih  
3. Control bus md,k nih 

 

 

 

 

 

 

 

 

 

 

 

Data Bus / o;a; nih 
 
The data bus transfers actual data between the 

CPU, memory, and I/O devices.  

CPU, u;lh iy I/O  Wmdx. w;r i;H o;a; udre 
lrhs' 
 

It is bidirectional, meaning data can travel both 

to and from the CPU.  

th oaúmd¾Yaúl fõ" tkï o;a; CPU fj; iy bka 
msg;g .uka l< yelsh' 
 

The width of the data bus (8, 16, 32, 64 bits) 

determines how many bits can be transferred at 

once. 
o;a; nifha m<, ^ìgq 8" 16" 32" 64& tljr ìgq 
lShla udre l< yelso hkak ;SrKh lrhs' 
 

A wider data bus increases data transfer speed. 
mq¿,a o;a; nihla o;a; yqjudre fõ.h jeä lrhs' 
 
 

Address Bus / ,smsk nih 
 

The address bus carries memory addresses 

from the CPU to memory or I/O devices. 

,smsk nih CPU isg u;lh fyda I/O Wmdx. fj; 
u;l ,smsk /f.k hhs' 
 

It is unidirectional, meaning signals travel only 

from the CPU outward. 

th tAl ÈYdkq.; fõ" tkï ix{d CPU isg msg;g 
muKla .uka lrhs' 
 

The number of address lines determines the 

maximum addressable memory. 
,smsk fraLd .Kk Wmßu wduka;%Kh l< yels 
u;lh ;SrKh lrhs' 
Each address line represents one bit in the 

memory address. 
iEu ,smsk fraLdjlau u;l ,smskfha tla ìÜ tlla 
ksfhdackh lrhs' 
 

Used by the CPU to identify the exact memory 

location for read or write operations. 
lshùfï fyda ,sùfï fufyhqï i|yd ksYaÑ; u;l 
ia:dkh y÷kd .ekSug CPU úiska Ndú;d lrhs' 
 

Control Bus / md,k nih 
 

The control bus carries control signals that 

coordinate system operations. 
md,k nih moaO;s fufyhqï iïnkaëlrKh lrk 
md,k ix{d /f.k hhs' 
 

It manages communication between CPU, 

memory, and I/O devices.  

th CPU" u;lh iy I/O Wmdx. w;r 
ikaksfõokh l<ukdlrKh lrhs' 
 

Control signals include Read, Write, Interrupt, 

Clock, and Reset signals. 
md,k ix{dj,g lshùu" ,sùu" ndOd lsÍu" 
Trf,daiqj iy h<s msysgqùfï ix{d we;=<;a fõ' 
 

Ensures that data transfer happens at the correct 

time and in the correct direction. 
o;a; yqjudrej ksjerÈ fõ,djg iy ksjerÈ ÈYdjg 
isÿjk nj iy;sl lrhs' 
 

Helps synchronize all hardware components in the 

system. 
moaO;sfha ish¨u oDvdx. ixrpl iuuqyq¾; lsÍug 
WmldÍ fõ 
 
Bidirectionally sends and receives control 

signals between the CPU and other system 

components. 
uOHu ieliqï tAllh  iy moaO;sfha wfkl=;a 
ixrpl  w;r oaú-ÈYdkq.;j md,l ix{d  heùu 
iy ,nd .ekSu isÿ lrhs'  
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NOTE: 
Serial Transmission / wkql%ñl iïfm%aIKh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data is transmitted one bit at a time through a 

single communication line. 
;ks ikaksfõok ud¾.hla yryd jrlg ìÜ tl 
ne.ska o;a; iïfm%aIKh fõ' 
 

Requires fewer wires and simpler hardware 

connections. 
wvq jh¾ iy ir, oDvdx. iïnkaO;d wjYH fõ' 
 

Suitable for long-distance communication. 
È.= ÿr ikaksfõokh i|yd iqÿiq fõ' 
 
Less signal interference and timing issues 

compared to parallel transmission. 
iudka;r iïfm%aIKhg idfmalaIj wvq ix{d ndOd 
lsÍï iy ld, .eg¿' 
 

Usually slower than parallel transmission for 

short distances. 
flá ÿr i|yd idudkHfhka iudka;r 
iïfm%aIKhg jvd ukao.dó fõ' 
 

Used to transmit large data sets. 
úYd, o;a; lÜg, iïfm%aIKh lsÍu i|yd Ndú;d 
lrhs' 
 
Examples: 

WodyrK: 

 

Networking 

USB — Universal Serial Bus (úYaj fY%a‚.; nia) 
SATA—Serial Advanced Technology Attachment 

Parallel Transmission / iudka;r iïfm%aIKh 
 

 

 

 

 

 

 

 

 

 

 

Data is transmitted multiple bits simultaneously 

through multiple lines. 
o;a; nyq fraLd yryd tljr ìÜ lsysmhla 
iïfm%aIKh fõ' 
 

Each bit of a byte is sent through a separate 

wire at the same time. 
nhsÜ tll iEu ìÜ tllau tljr fjku jhrhla 
yryd hjkq ,efí' 
 

Provides faster data transfer over short 

distances. 
flá ÿr yryd fõ.j;a o;a; yqjudrejla imhhs' 
 

Requires more wires and more complex 

hardware.  
jeä jh¾ iy jvd;a ixlS¾K oDvdx. wjYH fõ' 
 

Can suffer from signal interference and 

synchronization problems (skew) over long 

distances. 
È.= ÿr yryd ix{d ndOd lsÍï iy iuuqyq¾; 
lsÍfï .eg¿ we;s úh yel' 
 

Used in internal computer communication such 

as memory buses and old printer ports. 
u;l nia iy mer‚ uqøK hka;% jrdhka jeks 
wNHka;r mß.Kl ikaksfõokfha Ndú;d fõ' 
 

Used to transmit small sets of data. 
l=vd o;a; lÜg, iïfm%aIKh lsÍug Ndú;d lrhs' 
 

Examples: 

WodyrK: 

 

Pararell port (iudka;r.; flfjksh) 

IDE — Integrated Drive Electronics 

System Bus*  

 

 

 

 

149
ictfromabc.com



Graphics Processing Unit (GPU) 
Ñ;%l ieliqï tAllh 
 
 

 

 

 

 

 

 

 

 

A specialized circuit designed to accelerate 

tasks that involve a lot of calculations, especially 

those related to graphics and visuals. 
úfYaIfhkau Ñ;%l iy oDYH iïnkaO fndfyda 
.Kkh lsÍï we;=<;a ld¾hhka fõ.j;a lsÍu 
i|yd ks¾udKh lr we;s úfYaIs; mßm:hls' 
 
 

How the graphics processing unit works 
Ñ;%l ieliqï tAllh l%shd;aul jk wdldrh 
 
Unlike a CPU that tackles various tasks one at a 

time, a GPU is built for parallel processing. 

CPU) fuka fkdj úúO ld¾hhka tlska tl úi|k 
GPU tlla iudka;r ieliqï i|yd f.dvk.d 
we;' 
 

It has thousands of cores that can perform 

calculations simultaneously, making it ideal for 

handling massive amounts of data efficiently. 
tljr .Kkh lsÍï isÿ l< yels yrhka oyia 
.Kkla tys we;s w;r" th oejeka; o;a; 
m%udKhla ld¾hlaIuj yeisrùug jvd;a iqÿiq fõ' 
 
Uses / Ndú; 

• Generating Graphics 

Ñ;%l ckkh lsÍu  

• Video Editing 
ùäfhda ixialrKh 

• 3D Design and Modeling 3D 
ks¾udKh iy wdlD;s ks¾udKh 

• Machine Learning 
hka;% bf.kSu 

• Training AI models  

AI wdlD;s mqyqKq lsÍu ioyd Ndú;d fõ' 
• Gaming 

mß.Kl l%Svd 
• Cryptocurrency mining  

l%smafgda uqo,a leŒu 
 

Popular brands for graphics processing 
Ñ;%l ieliqï ioyd ckm%sh ikakdu 
 

NVDIA, INTEL, AMD 

 

Neural Processing Unit (NPU) 
iakdhq ieliqï tAllh 
 

 

 

 

 

 

 

 

 

NPU, or Neural Processing Unit, is a specialized 

processor designed to accelerate tasks related 

to artificial intelligence (AI), particularly those 

involving deep learning. 

^NPU& fyda iakdhq ieliqï tAllh" lD;su nqoaêh 
(AI), úfYaIfhka .eUqre bf.kSu iïnkaO 
ld¾hhka fõ.j;a lsÍu i|yd ks¾udKh lr we;s 
úfYaIs; ilikhls' 
 
Unlike general-purpose CPUs or graphics 

processing units (GPUs), NPUs are built 

specifically for the massive parallel processing 

required by neural networks. 

fmdÿ ld¾h uOH ieliqï tAll ^CPU& fyda Ñ;%l 
ieliqï tAll ^GPUs& fuka fkdj" NPUs 
úfYaIfhkau iakdhql cd,j,g wjYH oejeka; 
iudka;r ieliqï i|yd f.dvk.d we;' 
 

Uses / Ndú; 

• Image and video recognition (face 

recognition, object recognition in photos) 
rEm iy ùäfhda y÷kd.ekSu ^uqyqKq 
y÷kd.ekSu" PdhdrEmj, jia;= y÷kd.ekSu& 

• Speech recognition (voice assistants, smart 

speakers) 
l:k y÷kd.ekSu ^y~ iydhlhska" iaud¾Ü 
lÓlhka& 

• Machine translation (real-time language 

translation) 
hka;% mßj¾;kh ^;;H ld,Sk NdId 
mßj¾;kh& 

• Recommender systems (suggesting 

products or content) 
ks¾foaY moaO;s ^ksIamdok fyda wka;¾.;h 
fhdackd lsÍu& 
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Neural processing is commonly used in the 

following applications. 
my; ioyka fhojqï j, iakdhq ieliqï nyq,j 
Ndú; fõ' 
• Edge AI Devices 

• Autonomous Vehicles 

• Smart Cameras and Surveillance Systems 

• Medical Imaging and Healthcare 

• Natural Language Processing (NLP) 

• Financial Services 

• Gaming and Entertainment 

• Industrial Automation 

 

 

Accelerated Processing Unit (APU) 

 

 

 

 

 

 

 

 

 

An APU is a processor that combines a CPU and 

a GPU (Graphics Processing Unit) on a single 

chip. It is designed to handle both general 

computing tasks and graphics processing 

efficiently. 

APU hkq CPU tlla iy GPU tlu Ñmhla  u; 
taldnoaO lr ilia lrk ,o fm%dfiirhls' th 
idudkH mß.Kl ld¾hhka iy .%e*sla ieliqï 
ld¾hhka hk folu ld¾hlaIuj yeisrùu i|yd 
ks¾udKh lr we;' 
 

Shares the same system memory between CPU 

and GPU.  

CPU iy GPU hk folu i|yd mß.Klfha we;s 
tlu m%Odk u;lh ^RAM& fnodyod .kS' 
 

Reduces power consumption and heat 

generation.  
úÿ,s mßfNdackh iy ;dmh ckkh ùu wvq lrhs' 
 

Eliminates the need for a separate graphics card 

for basic graphics tasks.  
idudkH .%e*sla ld¾hhka i|yd fjku .%e*sla 
ldâm;l we;s wjYH;djh ke;s lr ouhs' 
 

 

 

 

 

Provides better graphics performance than 

standard CPUs with basic integrated graphics.  

idudkH Integrated Graphics iys; idudkH CPU 
j,g jvd fyd| .%e*sla ld¾hidOkhla ,nd fohs' 
 

AMD introduced the term APU in 2011.  

APU ixl,amh y÷kajd fokq ,enqfõ AMD iud.u 
úisks' 
 

APUs are based on System-on-Chip (SoC) 

concepts.  

APUs ks¾udKh lr we;af;a System-on-Chip 
^SoC& ixl,amh mokï lrf.kh' 
 

Modern APUs support hardware video 

decoding and encoding.  

kùk APU uÕska oDvdx. uÜgñka ùäfhda 
Decoding iy Encoding myiqlï imhhs' 
 

They are commonly used in entry-level and 

mid-range computers.  
fïjd idudkHfhka wdrïNl uÜgfï iy uOHu 
uÜgfï mß.Kl i|yd nyq,j Ndú; fõ' 
 

APUs can accelerate tasks such as video 

playback, image processing, and some AI 

workloads. 
ùäfhda Odjkh lsÍu" PdhdrEm ieliSu iy iuyr 
AI ld¾hhka jvd;a fõ.j;a lsÍug APU j,g 
yelshdj we;' 
 

Uses / Ndú; 

• Laptops and notebooks.  
,emafgdma iy fkdaÜnqla mß.Kl' 

• Budget desktop computers.  
wvq úhoï fvialafgdma mß.Kl 

• Home theater PCs (HTPCs).  
ksjfia úfkdaodiajdoh i|yd Ndú; lrk 
mß.Kl 

• Educational and office computers.  
wOHdmksl iy ld¾hd,hSh mß.Kl 

• Light gaming systems.  
idudkH l%Svd i|yd jk mß.Kl moaO;s' 

 

Ex. 

AMD A-Series APUs  

AMD Ryzen APUs with Radeon Graphics 

 

 

 

 

  

151
ictfromabc.com



CPU vs. GPU vs. NPU vs APU 

 

 

Attribute CPU GPU NPU APU 

Purpose 
wruqK 
 

General 

computing 
idudkH mß.Kl 
ld¾hhka 

Graphics & 

parallel tasks 
.%e*slaia, iudka;r 
ld¾hhka 

AI & neural 

networks 

AI iy iakdhql 
cd, 

CPU + GPU 

combined 

CPU iy GPU 
tlg tl;= lsÍu 

Performance  
ld¾hidOkh 
 

Sequential 

processing 
wkql%ñl ieliqï 

Parallel 

processing 
iudka;r ieliqï 

AI-optimized 

processing 

AI i|yd m%Yia; 
l< ieliqï 

Balanced CPU + 

GPU performance 

iunr CPU iy 
GPU ld¾hidOkh 

Parallelism 
iudka;rlrKh 
 

Low 
wvqhs 
 

High 
by<hs 

Very High (AI-

focused) 

b;d by<hs - (AI 
uq,sl)  

Medium–High 
uOHu - by< 

Power Efficiency 
n,Yla;s 
ld¾hlaIu;dj 

Moderate 
uOHia:hs 

Low–Moderate 
wvq - uOHia:hs 

Very High 
b;d by<hs 
 

High 
by<hs 

Best For 
jvd;au iqÿiq' 
 

apps, os 

calculations wemaia 
yd fufyhqï 
moaO;s .Kkh 
lsÍï i|yd 

Gaming, 3D 

graphics, video 

editing /  

mß.Kl l%Svd" 3D 
.%e*slaia iy 
ùäfhda 
ixialrKh i|yd 

AI, machine 

learning, deep 

learning / AI" 
ueIska ,¾kska, ãma 
,¾kska i|yd 
 

Everyday 

computing + 

light graphics / 
tÈfkod mß.Kl 
jev iy idudkH 
.%e*slaia i|yd 

Strength 
m%Odk Yla;sh 
 

Versatility 
nyqúO ld¾hhka 
lsÍfï yelshdj 

Graphics speed 
.%e*slaia fõ.h 

AI speed 

AI ld¾hhkaf.a 
fõ.h 

Cost-effective 

integration 
msßjeh wvq 
taldnoaO;djh 

Limitation  
iSudjka 

Slow for graphics 
.%e*slaia i|yd 
ukao.dó ùu 

High power use 
wêl úÿ,s 
mßfNdackh 

Limited general 

use 
idudkH Ndú;hka 
i|yd iSñ; ùu 

Not for high-end 

gaming 
by< uÜgfï 
f.añka i|yd iqÿiq 
fkdùu 
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Computer Memory  
mß.Kl u;lh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

153
ictfromabc.com



Memory Hierarchy 
u;l Oqrdj,sh 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Why is Memory Hierarchy Required? 

u;l Oqrdj,shla wjYH jkafka wehs? 

 

No Perfect Memory Technology 
mßmQ¾K u;l ;dlaIKhla fkdue;s ùu 
computers combine multiple types like tiny, 

ultra-fast registers with large, slow HDDs to 

balance speed and capacity. 
fõ.h iy Odß;dj w;r iunr;djla mj;ajd 
.ekSu i|yd" mß.Kl ;=< b;d l=vd fukau 
w;sYh fõ.j;a frðia;r iy Odß;dfjka úYd, 
tfy;a ukao.dó oDV ;eá jeks úúO j¾.fha 
u;lhka tlsfkl tAldnoaOj Ndú; lrhs' 
 

Memory 
u;lh 

Speed 
fõ.h 

Cost per GB 

GB tll 
msßjeh 

Capacity 
Odß;dj 

Registers Fastest Highest Tiny 

Cache Very 

Fast 

Very High Small 

RAM Fast High Medium 

SSD Slower Lower Large 

HDD Slowest Lowest Very Large 

 
Reduce CPU Waiting Time  

CPU /£ isàfï ld,h wju lsÍu 
CPUs operate at higher speeds than main 

memory; integrating ultra-fast Cache bridges 

this performance gap and reduces the idle time 

the CPU spends waiting to retrieve necessary 

data. 
uOH ieliqï tAll m%Odk u;lhg jvd b;d by< 
fõ.hlska l%shd;aul fõ' tneúka" fuu 
l%shdldÍ;ajfha mr;rh mshùu i|yd w;sYh 
fõ.j;a jdrl u;lh tAldnoaO lrkq ,nk w;r" 
tuÕska wjYH o;a; ,nd .kakd f;la uOH ieliqï 
tAllh kslrefKa n,d isák ld,h wju lrhs' 
 
 

Reduce Average Access Time  
idudkH m%fõY ld,h wju lsÍu 
Frequently used data is stored in the fastest 

memory levels closest to the processor, making 

the overall average memory access speed much 

faster and smoother for daily tasks. 
ks;r ks;r Ndú; jk o;a;" ilikhg 
wdikakfhkau we;s fõ.j;au u;l ia:rhkays 
.nvd lr ;nhs' fï fya;=fjka tÈfkod ld¾hhka 
i|yd u;lhg m%fõY ùfï iuia; idudkH fõ.h 
fnfyúka jeä jk w;r th iqugj isÿfõ' 
 
Exploit Temporal Locality  
ld,Sk ia:dkSh;djfhka m%fhdack .ekSu 
Recently accessed data is likely to be needed 

again soon, so keeping it in fast memory speeds 

up future requests. 
uE;l§ m%fõY jQ o;a; kej;;a flá l,lska 
wjYH ùfï by< iïNdú;djla we;' tneúka tu 
o;a; fõ.j;a u;lh ;=< r|jd ;nd .ekSfuka 
bÈß o;a; b,a,Sï jvd;a fõ.j;a lrhs' 
 

Reduce Cost  
msßjeh wvq lsÍu 
Building a computer entirely from registers 

would cost millions and provide tiny capacity, 

whereas building it solely from HDDs would be 

extremely slow even though it provides a huge 

storage capacity.  
mß.Klhla iïmQ¾Kfhkau frðia;r muKla 
Ndú;fhka ks¾udKh l<fyd;a tA i|yd ñ,shk 
.Kkla jeh jk w;r ,efnk Odß;djo b;d l=vd 
fõ' wfkla w;g" th iïmQ¾Kfhkau HDDs 
muKla Ndú;fhka ks¾udKh l<fyd;a thska úYd, 
.nvd Odß;djla ,enqKo" l%shdldÍ;ajh w;sYh 
ukao.dó fõ' 
 

a memory hierarchy combines these different 

types to keep the system highly affordable 

without sacrificing performance. 
u;l Oqrdj,shla uÕska fuu úúO j¾.fha 
u;lhka tlsfkl tAldnoaO lrkq ,nkafka 
moaO;sfha by< l%shdldÍ;ajhg ydkshla 
fkdlrñka" th b;d oeßh yels ñ,lg mj;ajd 
.ekSu i|ydh. 
 
Increase Capacity 
Odß;dj jeä lsÍu 
Fast memory technologies cannot economically 

scale to large sizes, so hierarchy integrates 

bigger, cheaper storage to handle massive 

amounts of data. 
fõ.j;a u;l ;dlaIKhka wd¾Óluh jYfhka 
úYd, Odß;djka olajd jeä ÈhqKq l< fkdyel' 
tneúka" u;l Oqrdj,sh uÕska úYd, o;a; 
m%udKhla yeisrùu i|yd Odß;dfjka jeä fukau 
ñf,ka wvq .nvd Wmdx. moaO;shg tAldnoaO lrkq 
,nhs' 
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Improve Power Efficiency  
n,fha ld¾hlaIu;dj jeä Èhqq lsÍu 
Keeping only actively used data in small, fast 

memory reduces the overall power 

consumption and heat generated by larger 

storage components. 
ks;r Ndú; jk o;a; muKla l=vd iy fõ.j;a 
u;lhka ;=< r|jd ;nd .ekSu uÕska" úYd, .nvd 
Wmdx. ksid isÿjk iuia; úÿ,s mßfNdackh iy 
;dm ckkh wju lr.; yel' 
 

Match Different Data Requirements 
úúO o;a; wjYH;dj,g .e<mSu 
Different data types like active variables, 

programs, and massive files require distinct 

performance characteristics, which a varied 

memory hierarchy perfectly satisfies. 
l%shdldÍ úp,Hhka" jevigyka iy úYd, f.dkq 
jeks úúO o;a; j¾. i|yd tlsfklg fjkia 
l%shdldÍ;aj ,laIK wjYH fõ' úúO;ajhlska hq;a 
u;l Oqrdj,shla uÕska fuu wjYH;djka ukdj 
imqrd,hs' 
 
Enable Virtual Memory  
w;:H u;lh il%Sh lsÍu 
Secondary storage can extend RAM, allowing 

programs to use more memory than physically 

installed by safely swapping inactive data to the 

drive when system memory runs low. 
moaO;s u;lh uÈ jk wjia:dj,§" wl%Sh o;a; 
wdrlaIs;j oaú;Shsl .nvd Wmdx.h fj; udre 
lsÍu uÕska RAM u;lfha Odß;dj ;jÿrg;a mq¿,a 
lsÍug wjia:dj ,efí' fï yryd mß.Klfha 
fN!;slj we;s u;lhg jvd jeä u;l m%udKhla 
Ndú; lsÍug jevigykaj,g bv ie,fia' 
 

Make Computers Affordable  
mß.Kl ñ,§ .; yels uÜgul mj;ajd .ekSu 
Memory hierarchy strategically balances speed, 

capacity, and cost, allowing manufacturers to 

create high-performance computer systems 

that remain affordable for everyday consumers. 
u;l Oqrdj,sh uÕska u;lfha fõ.h" Odß;dj iy 
msßjeh w;r Wmdhud¾.sl iunr;djla we;s lrhs' 
fï fya;=fjka tÈfkod mdßfNda.slhkag ñ,§ .; 
yels uÜgfï mj;sk" by< l%shdldÍ;ajhlska hq;a 
mß.Kl moaO;s ksIamdokh lsÍug ksIamdolhkag 
yelshdj ,eî we;' 
 
 

Criteria of Memory Hierarchy 
u;l Oqrdj,sfha ks¾Kdhl' 
 
1. Physical Size / fN!;sl m%udKh 
 

This refers to the actual physical space occupied 

by the storage device itself. 
fuhska woyia lrkafka .nvd Wmdx.h úiskau ,nd 
.kakd ienE fN!;sl bv m%udKhhs' 
 
Physical size of the device increases as we move 

away from the CPU toward secondary storage. 

CPU tflka bj;g oaú;Shsl .nvdj foig .uka 
lrk úg Wmdx.fha fN!;sl m%udKh jeä fõ' 
 
• Primary memory  

m%d:ñl u;lh 
 

Registers -Extremely small   
frðia;r - w;sYhskau l=vdh 
Built directly into the CPU core using a tiny 

amount of silicon area. 

b;d iq¿ is,slka m%udKhla Ndú;fhka iDcqju CPU 

core ;=<u ksmojd we;' 
 

Cache - Small / lEIa - l=vdh 

Larger than registers but still compact. 
frðiagr j,g jvd úYd, jqjo ixhqla;h' 
 

Main Memory - Medium  
m%Odk u;lh - uOHu m%udKfha 
Noticeably larger physical components. 
ie,lsh hq;= f,i úYd, fN!;sl Wmdx. fõ' 
 

• Secondary Storage - Largest  
oaú;Shsl .nvdj - úYd,;u 

Hard disks, SSDs, and their enclosures are the 

biggest physical devices in the hierarchy. 

oDV ;eá" SSD iy tajdfha wdjrK OQrdj,sfha we;s 
úYd,;u fN!;sl Wmdx. fõ' 
 

 
Physical Size (Largest → Smallest) 

fN!;sl m%udKh ^úYd,;u → l=vdu& 
 

1. Punch cards 

2. Magnetic tape reels 

3. Floppy disks 

4. CD/DVD/Blu-ray 

5. HDD (2.5"/3.5") 

6. SSD (2.5") 

7. M.2 SSD 

8. USB flash drive 

9. SD card 

10. microSD card 
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2. Density of Data / o;a; >k;ajh 

 

Density refers to how many bits are packed into 

a given unit of area (bits per mm²). 
>k;ajh hkafkka woyia lrkafka § we;s j¾.M, 
tallhla ;=< fldmuK ìÜ m%udKhla wvx.= ù 
we;ao hkakhs ^mm² tllg ìÜ .Kk&' 
 
Density increases as we move away from the 

CPU toward secondary storage, and decreases 

as we move closer to the CPU. 

CPU tflka bj;g oaú;Shsl .nvdj foig .uka 
lrk úg >k;ajh jeä jk w;r" CPU tlg ióm 
jk úg >k;ajh wvq fõ' 
 

• Primary memory  
m%d:ñl u;lh 

 
Registers - Lowest density  
frðia;r - wvqu >k;ajh 

Very few bits stored in the space they occupy. 
,nd .kakd bv m%udKh ;=< .nvd jkafka b;d iq¿ 
ìÜ m%udKhls' 
 

Cache: Low density. / lEIa( wvq >k;ajh' 
 

Main Memory - Medium density. 
m%Odk u;lh( uOHu >k;ajh' 
 

• Secondary Storage - Highest density  
oaú;Shsl .nvdj - by<u >k;ajh 

Billions of bits packed into a small physical area. 
l=vd fN!;sl m%foaYhla ;=< ìÜ ì,shk .Kkla 
wvx.= ù we;' 
 
Density (Lowest → Highest) 

>k;ajh ^wvqu → by<u& 
 

1. Punch cards 

2. Paper tape 

3. Magnetic tape reels 

4. Floppy disks 

5. CD/DVD/Blu-ray 

6. Registers 

7. Cache 

8. RAM (Main Memory) 

9. HDD (2.5"/3.5") 

10. SSD (2.5") / M.2 SSD 

11. USB flash drive 

12. SD card / microSD card 
 
 
 
 
 
 

NOTE : 
 

Physical Size of One Bit  
tla ìgqjlg fN!;sl m%udKh 
 

This refers to how much physical space is 

required to store a single bit of data. This is the 

criterion most directly responsible for the 

speed–density trade-off in the hierarchy. 
fuhska woyia lrkafka o;a; ìgqjla .nvd lsÍu 
i|yd fldmuK fN!;sl bv m%udKhla wjYHo 
hkakhs' fuu OQrdj,sh ;=< fõ.h iy >k;ajh 
w;r mj;sk wfkHdakH yqjudrejg iDcqju n,mdk 
m%Odk;u ks¾Kdhlh fuhhs' 
 

Memory near the CPU needs bigger individual 

bit-cells in order to achieve higher speed, and 

that increase in per-bit size is exactly what 

causes density to fall as we move toward 

registers.  
by< fõ.hla ,nd .ekSu i|yd CPU tlg 
wdikakfha we;s u;lhg úYd, ;ks ìÜ- ffi, 
^bit-cells& wjYH jk w;r" tla ìgqjl m%udKh 
fuf,i úYd, ùuu frðiagr foig hk úg 
>k;ajh wvq ùug fya;=j fõ' 
 

Since a bit in secondary storage can be made 

physically very small (speed is not the priority), 

many more bits can fit into a given area;  
oaú;Shsl .nvdfõ we;s ìgqjla fN!;slj b;d l=vd 
l< yels neúka ^fuys§ fõ.h m%uqL;djh fkdfõ&" 
§ we;s m%foaYhlg jvd jeä ìÜ m%udKhla we;=<;a 
l< yel¦ 
Density is higher in secondary storage. 
tneúka oaú;Shsl .nvdfõ§ >k;ajh by< fõ' 
 

In primary memory 
m%d:ñl u;lh ;=< 

1. Registers 

2. L1 Cache  

3. L2 Cache 

4. L3 Cache 

5. RAM 

 

In secondary storage  
oaú;Shsl .nvdj ;=< 

1. Punch cards 

2. Magnetic tape reels 

3. Floppy disks 

4. CD/DVD/Blu-ray 

5. HDD (2.5"/3.5") 

6. SSD (2.5") / M.2 SSD 

7. USB flash drive 

8. SD card / microSD card 
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3. Capacity / Odß;dj 

 

Capacity refers to the total amount of data 

(bits/bytes) a device can hold. 
Odß;dj hkafkka woyia lrkafka Wmdx.hlg r|jd 
;nd .; yels uq¿ o;a; m%udKhhs ^ìÜ$nhsÜ&' 
 

• Primary memory  
m%d:ñl u;lh 

 

Registers - Very low capacity   
frðia;r - b;d wvq Odß;dj 
Typically, just a few bytes. 
idudkHfhka" nhsÜ lsysmhla mu‚' 
 

Cache: Low capacity / lEIa( wvq Odß;dj 

kilobytes to a few megabytes. 
lsf,danhsÜ isg fu.dnhsÜ lsysmhla olajd' 
 

Main Memory - Medium capacity  
m%Odk u;lh - uOHu Odß;dj 
A few GB. 

GB lsysmhla 
 

• Secondary Storage - Very high capacity  
oaú;Shsl .nvdj - b;d by< Odß;dj 

 
Capacity increases as we move away from the CPU 

toward secondary storage. 

CPU tflka bj;g oaú;Shsl .nvdj foig .uka 
lrk úg Odß;dj jeä fõ' 
 

Capacity (Lowest → Highest) 

Odß;dj ^wvqu → by<u& 
 

1. Registers 

2. Punch cards 

3. Paper tape 

4. Magnetic tape reels 

5. Floppy disks 

6. Cache 

7. CD/DVD/Blu-ray 

8. RAM (Main Memory) 

9. HDD (2.5"/3.5") 

10. SSD (2.5") / M.2 SSD 

11. USB flash drive 

12. SD card / microSD card 

 

 

 

4. Cost / msßjeh 

 

Cost refers to the price per bit (or per byte) of 

storage. 
msßjeh hkafkka woyia lrkafka .nvdfõ we;s tla 
ìgqjl ^fyda tla nhsghl& ñ,hs' 
 

Cost per bit decreases as we move away from the 

CPU toward secondary storage. 

CPU tflka bj;g oaú;Shsl .nvdj foig .uka 
lrk úg tla ìgqjla i|yd jk msßjeh wvq fõ' 
 

• Primary memory  
m%d:ñl u;lh 

 

Registers: Highest cost per bit  
frðiagr( tla ìgqjla i|yd by<u msßjeh 
Due to the complex circuitry needed for each bit 

and their location on expensive, cutting-edge CPU 

silicon. 
tla tla ìgqj i|yd wjYH ixlS¾K mßm: iy ñ, 
wêl" w;skùk CPU is,slka u; tajd msysgd ;sîu 
fya;=fjks' 
 

Cache: High cost per bit. 
lEIa( tla ìgqjla i|yd by< msßjeh' 
 

Main Memory - Medium cost per bit. 
m%Odk u;lh - tla ìgqjla i|yd uOHu msßjeh' 
 

• Secondary Storage - Lowest cost per bit  
oaú;Shsl .nvdj - tla ìgqjla i|yd wvqu 
msßjeh 

Simpler per-bit structure and very high density 

make this technology far cheaper to produce per 

bit of storage.tla ìgqjla i|yd jk ir, jHqyh iy 
b;d by< >k;ajh fya;=fjka .nvd ìgqjla 
ksIamdokh lsÍu i|yd fuu ;dlaIKh b;d ,dNodhS 
fõ' 
 

Cost per Bit (Highest → Lowest) 

tla ìgqjl msßjeh ^by<u → wvqu& 
 

1. Registers 

2. Cache 

3. RAM (Main Memory) 

4. Punch cards 

5. Paper tape 

6. Magnetic tape reels 

7. Floppy disks 

8. CD/DVD/Blu-ray 

9. HDD (2.5"/3.5") 

10. SSD (2.5") / M.2 SSD 

11. USB flash drive 

12. SD card / microSD card 
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Summary 
 

Criterion Registers Cache Main Memory Secondary Storage 

Physical size of device Smallest Small Medium Largest 

Density of data Lowest Low Medium Highest 

Physical size of one bit Largest Large Medium Smallest 

Capacity Lowest Low Medium Highest 

Cost per bit Highest High Medium Lowest 

Main Memory  
m%Odk u;lh 
 

Main memory, also known as primary memory, is 

directly accessible by the CPU and plays a major 

role in the system’s speed and performance. 

m%d:ñl u;lh f,io ye¢kafjk m%Odk u;lh CPU 
uÕska iDcqju m%fõY úh yels w;r moaO;sfha fõ.h 
iy l%shdldÍ;ajh i|yd jeo.;a ld¾hNdrhla bgq 
lrhs' 
 

It stores data, information and instructions that 

the CPU needs, allowing quick access. 

th CPU wjYH jk o;a;" f;dr;=re iy Wmfoia 
.nvd lr blauka m%fõYhg bv i,ihs' 
 

There are two types of primary memory 
m%d:ñl u;lfha j¾. folla ;sfí 
 
1. Volatile Memory 

kYH u;lh 
2. Non-volatile Memory 

kYH fkdjk u;lh 
 

Volatile Memory  
kYH u;lh 
Requires a continuous power supply to retain 

stored information. It is used for temporary 

storage while the computer is operating. 
.nvd lr we;s f;dr;=re r|jd ;nd .ekSu i|yd 
wLKav úÿ,s iemhqula wjYH fõ' mß.Klh 
l%shd;aul jk w;r;=r ;djld,sl .nvd lsÍu i|yd 
fuh Ndú;d lrhs' 
 

Key characteristics of volatile memory 
kYH u;lfha m%Odk ,laIK 
• Data is lost when power is cut 

úÿ,s n,h wekysá úg o;a; ke;s ù hhs 
• Extremely fast read / write speeds 

compared to non-volatile memory 
kYH fkdjk u;lh iuÕ ii|k úg b;d 
fõ.j;a lshùfï$,sùfï fõ.hla mj;S 

• Used for active computation (running 

programs, OS, buffers) 
il%Sh mß.Kl lghq;= i|yd Ndú;d fõ 
^Odjkh jk jevigyka" fufyhqï moaO;sh&  

• Generally, more expensive per bit than non-

volatile memory 
idudkHfhka wkiH u;lhg jvd ìÜ tll 
msßjeh jeäh 

1. Registers  
frðia;r 
 

Registers are discussed under CPU in details 

frðia;r ms<sn|j uOH ieliqï tAllh ^CPU& 
hgf;a iúia;rd;aulj idlÉPd flfra'  
 
2. Cache memory  

ksys; u;lh 
 

Cache memory is a small, extremely fast layer of 

memory placed between the CPU and the main 

RAM. Its sole purpose is to reduce the time the 

CPU spends waiting for data.  

ksys; u;lh hkq CPU iy m%Odk RAM tl w;r 
msysgqjd we;s l=vd" w;sYhskau fõ.j;a u;l ia:rhls' 
tys tlu wruqK jkafka o;a; ,efnk f;la CPU tl 
n,d isák ld,h wvq lsÍuhs'  
 
Because RAM is significantly slower than the CPU, 

the CPU would sit idle waiting for data on every 

operation without cache.  

RAM tl CPU tlg jvd ie,lsh hq;= f,i ukao.dó 
neúka" ksys; u;lh fkdue;sj iEu fufyhqul§u 
o;a; ,efnk f;la CPU tlg wl%shj n,d isàug isÿ 
fõ' 
 

Cache solves this by keeping copies of frequently 

or recently used data as close to the CPU as 

possible. 
ks;ru fyda uE;l§ Ndú;d lrk ,o o;a;j, msgm;a 
yels ;rï CPU tlg iómj ;nd .ekSfuka ksys; 
u;lh fuu .eg¨ j úi|hs' 
 

When the CPU needs data, it checks the cache 

first. If the data is there, it's a cache hit (fast). If not, 

it's a cache miss and the CPU must fetch from 

RAM (slow). Modern CPUs have multiple levels of 

cache to balance speed and size. 

CPU tlg o;a; wjYH jQ úg" th uq,skau ksys; 
u;lh mÍlaId lrhs' o;a; tys ;sfí kï" th ksys; 
ysÜ tlla ^cache hit - fõ.j;a& fõ' tys fkdue;s kï" 
th ksys; ñia tlla ̂ cache miss& jk w;r CPU tlg 

RAM tflka o;a; ,nd .ekSug ^ukao.dó& isÿ fõ' 
fõ.h iy m%udKh w;r iu;=,s;;djhla mj;ajd 
.ekSu i|yd kùk CPU j, ksys; uÜgï lsysmhla 
mj;S' 
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L1 Cache  

L1 ksys; u;lh 

The smallest and fastest cache. It is built directly 

into each CPU core and operates at the same 

speed as the CPU clock itself. 

L1 ksys; hkq l=vdu iy fõ.j;au ksys; u;lhhs' 
th iDcqju tla tla CPU flda¾ ^core& tl ;=<u idod 
we;s w;r CPU fõ.fhkau ^clock speed& l%shd lrhs' 
 

L2 Cache  

L2 ksys; u;lh 

Larger but slightly slower than L1. It acts as a 

second line of defense if data is not found in L1, 

the CPU looks in L2 before going all the way to 

RAM. 

L1 g jvd úYd, jk kuq;a u|la ukao.dó fõ' th 
fojk wdrlaIl j<,a,la f,i l%shd lrhs¦ o;a; L1 ys 
fkdue;s kï" RAM tl olajdu hdug fmr CPU tl 

L2 ys o;a; mÍlaId lrhs' 
 

L2 is a middle ground. When a cache miss occurs 

in L1, the CPU checks L2. If it finds the data there, 

it loads it into L1 and continues. L2 hkq uOHia: 
uÜguls' L1 ys ksys; ñia ^cache miss& tlla isÿ jQ 
úg" CPU tl L2 mÍlaId lrhs' tys o;a; ;sfí kï" 
th L1 fj; f,daâ lr bÈßhg jev lrf.k hhs'  

L2 is large enough to hold a meaningful working 

dataset but fast enough to keep the CPU from 

stalling too long. 

L2 hkq ie,lsh hq;= jev lrk o;a; iuQyhla 
^working dataset& r|jd .ekSug ;rï úYd," kuq;a 
CPU tl jeä fõ,djla wl%sh ùu ^stalling& 
je<elaùug ;rï fõ.j;a u;lhls' 
 

L3 Cache  

L3 ksys; u;lh 
The largest cache on the processor and is 

typically shared among all cores on the chip. 
fm%dfiirfha we;s úYd,u ksys; u;lh jk w;r th 
idudkHfhka Ñmh u; we;s ish¨ u  flda¾ ^cores& 
w;r fnod yod .kq ,nhs' 
 
L3 is the last cache layer before RAM. It is designed 

to catch the data that L1 and L2 miss, reducing 

costly trips to main memory.  

L3 hkq RAM tlg fmr we;s wjidk ksys; ia:rhhs' 
m%Odk u;lh fj; hk msßjeh wêl .uka jdr 
ixLHdj wvq lrñka" L1 iy L2 uÕyefrk o;a; 
.%yKh lr .ekSug fuh ie,iqï lr we; 
 

Because it's shared, it also allows one core to 

access data loaded by another core without an 

expensive RAM round-trip. 

fuh fmdÿfõ fnod yod .kakd ^shared& neúka" tla 
core tllg" ;j;a flda¾ tlla úiska f,daâ lrk ,o 
o;a; fj; RAM tl olajd hdfï wêl msßjehlska 
f;drj m%fõY ùug o bv i,ihs' 
 

Feature L1 Cache L2 Cache L3 Cache (LLC) 

Location  
ia:dkh 
 

Located inside the core  
ilikfha yrh ;=< msysgd 
we; 

Just outside near CPU Core 

CPU yrhg ikaksfõokh jk 
mßÈ bka msg;skau msysgd we; 
 

Usually on the CPU, shared 

among multiple cores. 

'idudkHfhka CPU u;" nyq 
yrhka w;r fnod we;' 

Size 
m%udKh 

Very small  

(around 64 KB). 
b;d l=vdh 
^64 KB muK&' 

Moderate 

(256 KB to 2 MB). 
uOHia: 
^256 KB isg 2 MB olajd&' 

Largest 

(8MB to 40MB+). 
úYd,;u 
^8MB isg 40MB¬ olajd&' 

Speed 
fõ.h 

Fastest 
fõ.j;au 

Moderate 
uOHia: 

Slower 
fiñka 

Access 

Time 
m%fõY 
ld,h 
 

Fastest 

(0.5 – 1 nanoseconds). 
fõ.j;au 
^kefkda ;;amr 0.5 - 1&' 

Slower than L1  

(2 -5  nanoseconds). 

L1 uÜgug jvd ukao.dó fõ 
^kefkda ;;amr 2 -5&' 

Slowest cache level 

(10- 20 nanoseconds). 
ukao.dóu jdrl ia:rh 
^kefkda ;;amr 10 -20&' 

Cost 
msßjeh 

Most expensive 
jvd;au ñ, wêlhs 

Moderately expensive  
uOHia:j ñ, wêlhs 

Least expensive 
wvqu ñ, 

Purpose 
wruqK 

Stores frequently used data 

for quick access. 
blauka m%fõYh i|yd ks;r 
Ndú;d lrk o;a; .nvd 
lrhs' 

Acts as a secondary buffer. 

stores data that not in L1.  
oaú;shsl n*rhla f,i l%shd 
lrhs'  

Improves data sharing 

between cores. 
yrh w;r o;a; yqjudrej 
jeä ÈhqKq lrhs' 

Core 

Sharing 
yr 
fnod.ekSu 

Exclusive to each CPU core. 

tla tla CPU yrh i|yd 
iqúfYaIS' 

exclusive to each CPU core. 

tla tla CPU yrh i|yd 
mu‚ 

Shared across multiple 

cores. 
nyq yrh yryd fnod we;' 
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3. Main Memory  
m%Odk u;lh  (RAM) 
 

RAM is the primary working memory of a 

computer. When you open an application, its 

code and data are loaded from the hard drive 

into RAM so the CPU can access it quickly. 

RAM hkq mß.Klhl m%Odk l%shdldÍ u;lhhs' 
Tn fhÿula ^application& újD; lrk úg" tys 
fla; iy o;a; oDV ;eáfhka ^hard drive& RAM 

tl fj; f,daâ lrkq ,nkafka CPU tlg thg 
blaukska m%fõY úh yels jk mßÈh' 
 
Types of RAM / RAM j¾. 

 

1. SRAM (Static Random Access Memory) 

2. DRAM (Dynamic Random Access Memory) 

3. SDRAM (Synchronous Dynamic Random  

    Access Memory) 

 

1. SRAM (Static Random Access Memory) 

 

SRAM is the faster, more expensive, and more 

power-stable form of RAM. It stores each bit of 

data using a flip-flop circuit made of 6 

transistors.  

SRAM hkq jvd fõ.j;a" jvd ñ, wêl iy n,h 
w;ska jvd ia:dhS RAM wdldrhls' th g%dkaisiagr 6 
lska iukaú; *a,sma-*af,dma ^flip-flop& mßm:hla 
Ndú;fhka tla tla o;a; ìÜ tl ne.ska .nvd 
lrhs 
 
This flip-flop holds its state (0 or 1) as long as 

power is supplied, without needing any refresh. 
fuu *a,sma-*af,dma tl" úÿ,s n,h imhk ;dla l,a 
lsisÿ kej; m%fndaOu;a lsÍulska ^refresh& f;drj 
tys ;;a;ajh ^0 fyda 1& r|jd .kS' 
 

Each bit in SRAM is stored in a bistable latch a 

circuit with two stable states. The latch holds its 

state without any intervention. As long as the 

power remains, the data stays. There are no 

capacitors, no charge leakage, and no need to 

periodically rewrite the data. 

SRAM ys we;s tla tla ìÜ tl oaú-ia:dhS ,eÉ  
tll, tkï ia:dhS ;;a;ajhka folla we;s 
mßm:hl .nvd fõ' fuu ,eÉ tl lsisÿ ndysr 
ueÈy;aùulska f;drj tys ;;a;ajh r|jd .kS' 
úÿ,s n,h mj;sk ;dla l,a o;a; tf,iu mj;S' 
tys Odß;%l fkdue;" wdfrdamK ldkaÿ ùula 
fkdue;" iy jßka jr o;a; kej; ,sùfï 
wjYH;djhla o fkdue;' 
 
 

 

 

 

Where SRAM is used 

SRAM Ndú;d lrk ia:dk 

• CPU L1, L2, and L3 caches 

CPU ys L1" L2" iy L3 ksys; u;lhka 
• CPU registers  

CPU frðia;r 

• Buffer memory in hard drives, routers, and 

network switches 
oDV ;eá" rjqgr iy cd, iaúphkays we;s 
n*r u;lh 
 

Advantages of SRAM  

RAM ys jdis 
• Extremely fast  

w;sYhskau fõ.j;ah 

• Low latency  
wvq m%udo ld,hla mj;S 

• Reliable  
úYajdikShhs 
 

Disadvantages of SRAM  

SRAM ys wjdis 
• Very expensive  

msßjeh b;d by<h 

• Very low density 
 b;d wvq >k;ajhla mj;S 
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2. DRAM (Dynamic Random Access 

Memory) 

 

DRAM is the standard type of RAM used as 

main memory in virtually all computers, 

laptops, and servers. Unlike SRAM, each bit in 

DRAM is stored using just 1 transistor and 1 

capacitor. 

DRAM hkq m%dfhda.slj ish¨ u  mß.Kl" ,emafgdma 
iy i¾j¾ j, m%Odk u;lh f,i Ndú;d lrk 
iïu; RAM j¾.hhs' SRAM fuka fkdj" DRAM 
ys tla tla ìÜ tl .nvd lrkq ,nkafka 1 
g%dkaisiagrhla iy 1 Odß;%lhla muKla 
Ndú;fhks' 
 

This makes it far more compact and cheaper 

than SRAM, but it introduces a critical problem: 

capacitors leak charge over time, causing data 

to fade and eventually be lost. 

fuh SRAM j,g jvd fnfyúka ixhqla; iy 
,dNodhS tlla njg m;a lrk kuq;a" th nrm;, 
.eg¨ jla y÷kajd fohs( Odß;%l ld,h;a iuÕ 
wdfrdamK ldkaÿ lrk w;r" tuÕska o;a; uelS 
f.dia wjidkfha ke;s ù hhs' 
 

Where DRAM is used 

DRAM Ndú;d lrk ia:dk 

• Main system memory (the RAM sticks in 

your computer) 
m%Odk moaO;s u;lh ^Tfí mß.Klfha we;s 
RAM iaálaia& 

• Video memory (GDDR - Graphics DRAM in 

GPUs) 

ùäfhda u;lh ̂ GDDR - GPU j, we;s .%e*slaia 
DRAM& 

 

Advantages of DRAM 

DRAM ys jdis 
• Much cheaper than SRAM per bit 

ìÜ tlla i|yd msßjeh SRAM j,g jvd 
fnfyúka ,dNodhS fõ 

• Very high density  
b;d by< >k;ajhla mj;S 

• Sufficient speed for main memory when 

paired with cache 
ksys; u;lh iuÕ iïnkaO l< úg m%Odk 
u;lh i|yd m%udKj;a fõ.hla mj;S 

 

Disadvantages of DRAM 

DRAM ys wjdis 
• Requires constant refresh  

wLKavj kej; m%fndaOu;a lsÍu wjYH fõ 
• Slower than SRAM 

SRAM j,g jvd ukao.dó fõ 
• Refresh cycles cause minor performance 

interruptions 
m%fndaOlrK pl% ksid iq¿ l%shdldÍ;aj ndOd 
we;s fõ 

• More susceptible to errors  
fodaI we;sùfï bvlv jeäh 
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3. SDRAM (Synchronous Dynamic Random  

    Access Memory) 

 

SDRAM is an evolution of standard DRAM that 

introduces a critical improvement: it 

synchronizes its operations with the CPU's 

system clock.  

SDRAM hkq iïu; DRAM ys mßKduhla jk 
w;r th jeo.;a jeäÈhqKq lsÍula y÷kajd fohs( 
th ;ukaf.a fufyhqï CPU ys moaO;s Trf,daiqj 
^system clock& iuÕ iuuqyq¾; lrhs' 
 

All earlier DRAM was asynchronous the 

memory controller had to wait for the DRAM to 

signal that it was ready before transferring data, 

wasting time with handshaking. SDRAM 

eliminates this wait by tying all memory 

operations to the clock signal. 

óg fmr ;snQ ish¨ u  DRAM wiuuqyq¾; úh" tkï 
o;a; udre lsÍug fmr DRAM tl iQodkï nj 
ix{d lrk f;la u;l md,lhg n,d isàug isÿ 
jQ w;r" handshaking ksid ld,h kdia;s úh' 
ish¨ u  u;l fufyhqï Trf,daiq ix{djg iïnkaO 
lsÍfuka SDRAM fuu n,d isàfï ld,h bj;a 
lrhs' 
 
 

Note: 
CPU can’t access secondary storage data 

directly and restricted to primary memory 

because registers, cache, and RAM connect 

directly via ultra-fast system buses. Secondary 

storage (HDDs/SSDs) operates through much 

slower I/O controllers, meaning direct access 

would cause massive performance bottlenecks. 

CPU yg oaú;Shsl .nvd Wmdx.j, we;s o;a; 
fj; iDcqju m%fõY úh fkdyels w;r" tys 
m%fõYh m%d:ñl u;lhg muKla iSud fõ' óg 
fya;=j jkafka frðia;r" jdrlh iy RAM u;lh 
w;sYh fõ.j;a moaO;s nia yryd CPU tl fj; 
iDcqju iïnkaO ù ;sîuhs' kuq;a oaú;Shsl .nvd 
Wmdx. l%shd;aul jkafka b;d ukao.dó jk 
wdodk$m%;sodk md,l yryd neúka" tAjd fj; 
iDcqju m%fõY ùug W;aidy lsÍfuka iuia; 
moaO;sfha l%shdldÍ;ajh úYd, jYfhka wvd, úh 
yel' 
 

Therefore, data must first be loaded into RAM 

before execution. The operating system copies 

active files from secondary storage to main 

memory, allowing the high-speed CPU to read 

and process them without waiting on slow 

drives. 
tneúka" o;a; l%shd;aul lsÍug fmr tAjd 
wksjd¾hfhkau uq,skau RAM u;lh fj; mQrKh 
l< hq;=h' fuys§ fufyhqï moaO;sh uÕska oekg 
Ndú; jk il%Sh f.dkq" oaú;Shsl .nvd Wmdx.fha 
isg RAM fj; msgm;a lrkq ,nhs' tuÕska 
w;sfõ.j;a CPU tlg" ukao.dó oDV ;eá 
fya;=fjka wkjYH f,i n,d isàug isÿ fkdù" 
o;a; lshùug iy ieliSug wjia:dj ,efnhs'— 
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Non-Volatile Memory  
kYH fkdjk u;lh 
 
Non-volatile memory retains data when power 

is removed. No electrical power is needed to 

maintain stored information.  
kYH fkdjk u;lh uÕska úÿ,s n,h úikaê jQ 
úg o;a; r|jd ;nd .kS' .nvd lr we;s f;dr;=re 
mj;ajd .ekSug lsisÿ úÿ,s n,hla wjYH fkdfõ' 
 

This makes it essential for permanent storage 

the operating system, installed programs, saved 

files, firmware, and all persistent data live in 

non-volatile memory. 
fuh iaÓr .nvd lsÍu i|yd w;HjYH fõ—
fufyhqï moaO;sh" ia:dmkh lrk ,o jevigyka" 
iqrlsk ,o f.dkq" *¾ïfjhd¾ ^firmware& iy 
ish¨ u iaÓr o;a; mj;skafka wkiH u;lfha h' 
 

• Generally slower than volatile RAM 

idudkHfhka kYH RAM j,g jvd ukao.dó fõ 

 

Types of ROM (Read-Only Memory) 

ROM j¾. 
 

ROM refers broadly to memory that holds fixed 

data. In early computing, ROM was truly read-

only written once at the factory, never changed. 

Modern "ROM" types are reprogrammable, but 

the term persists.  

ROM hkafkka mq¿,a f,i woyia lrkafka ia:djr 
o;a; r|jd ;nd .kakd u;lhhs' uq,ald,Sk 
mß.KllrKfha§" ROM hkq ienúkau lshùug 
muKla yels ^read-only&" l¾udka;Yd,dfõ§ tla 
jrla ,shd miqj lsisod fjkia l< fkdyels jQjls' 
kùk ROM j¾. kej; jevigyka.; l< yels  
jqjo" tu kduh ;jÿrg;a Ndú; fõ' 
 

There are 3 main types of ROM; 

m%Odk ROM j¾. 3la mj;S¦ 
 

1. PROM 

2. EPROM 

3. EEPROM 

 

 

 

 

 

 

 

 

 

 

1.          Programmable            Read-Only Memory 
 

PROM is a type of ROM that comes blank from 

the factory and can be programmed exactly 

once by the user or manufacturer. 

PROM hkq l¾udka;Yd,dfjka ysiaj meñfKk 
w;r mßYS,lhd fyda ksIamdolhd úiska yßhgu 
tla jrla muKla jevigyka.; l< yels ROM 
j¾.hls' 
 

• Write once, read many times 
tla jrla ,shd" fndfyda jdrhla lshúh yel 

• Cannot be erased or reprogrammed 
uelSug fyda kej; jevigyka.; lsÍug 
fkdyel 

• Used in older firmware chips, early game 

cartridges, and industrial control systems 
mer‚ *¾ïfjhd¾ Ñmaia" uq,ald,Sk ùäfhda l%Svd 
leiÜ iy ld¾ñl md,k moaO;sj, Ndú;d fõ 

 

2. Erasable Programmable Read-Only    

Memory - EPROM 

EPROM improved on PROM by allowing the 

chip to be erased and reprogrammed, though 

the process is inconvenient. 
l%shdj,sh wmyiq jqjo" Ñmh uelSug iy kej; 
jevigyka.; lsÍug bv ie,iSfuka EPROM 

uÕska PROM ;dlaIKh jeäÈhqKq lrk ,§' 
 

• Can be erased with UV light and 

reprogrammed 
mdrcïnq, lsrK uÕska uelsh yels w;r kej; 
jevigyka.; l< yel 

• Erase is whole-chip only (you cannot erase 

individual bytes) 
uelSu isÿ l< yelafla iïmQ¾K Ñmhu mu‚ 
^;ks nhsg fjka fjka jYfhka uelsh fkdyel& 

• Slower to program than read 
lshùug jvd jevigyka.; lsÍu ^,sùu& 
ukao.dó fõ 

• Useful for firmware development and 

testing (repeated updates possible) 
*¾ïfjhd¾ ixj¾Okh iy mÍlaIK lghq;= 
i|yd m%fhdackj;a fõ ^kej; kej; 
hdj;ald,Sk l< yel& 
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3. Electrically Erasable Programmable Read-

Only Memory - EEPROM 

 

EEPROM is the most advanced and practical 

form of ROM. It can be erased and 

reprogrammed electrically, without UV light, 

without removing the chip from the circuit, and 

crucially on a byte-by-byte basis. 

EEPROM hkq jvd;au ÈhqKq iy m%dfhda.sl ROM 
wdldrhhs' mdrcïnq, lsrK fkdue;sj" mßm:fhka 
Ñmh bj;a fkdlr" iy jvd;au jeo.;a f,i 
nhsgfhka nhsgh ^byte-by-byte& mokñka úoHq;a 
l%uhg fuh uelSug iy kej; jevigyka.; 
lsÍug yelsh' 
 

• Electrically erasable and writable (no UV 

light needed) 

úoHq;a l%uhg uelSug iy ,sùug yelsh ^UV 
lsrK wjYH fkdfõ& 

• Can erase and write individual bytes (unlike 

EPROM's whole-chip erase) 

;ks ;ks nhsg uelsh yelsh ^EPROM ys 
iïmQ¾K Ñmhu uelSfï l%uhg jvd fjkiah& 

• Can be reprogrammed while installed in the 

device (In-System Programming) 
Wmdx.h ;=< ia:dmkh lr ;sìh§u kej; 
jevigyka.; l< yelsh ^In-System 

Programming& 
• Limited write endurance: typically, 100,000 

to 1,000,000 write cycles per cell 
iSñ; ,sùfï yelshdjla mj;S( idudkHfhka" 
tla fldgilg ^cell& ,sùfï pl% 100"000 isg 
1"000"000 olajd m%udKhla fõ 

• Slower to write than to read 
lshùug jvd ,sùu ukao.dó fõ 

• data persists without power 
úÿ,s n,h fkdue;sj o;a; mj;S 

 

Flash Memory (The Modern EEPROM) 

*a,EIa u;lh (kùk EEPROM) 

 

Flash memory is a direct descendant of 

EEPROM and is commonly used in USB flash 

drives, SSDs, and SD cards for data storage.  

*a,EIa u;lh hkq EEPROM ys iDcq mßKduhla jk 
w;r" th o;a; .nvd lsÍu i|yd USB *a,EIa 
Odjl" SSD iy SD ldâm;aj, nyq,j Ndú;d fõ 

 

In Flash, cells are arranged in blocks, and 

erasure happens at the block level. This allows 

far higher density and lower cost per bit, while 

accepting that you must erase a whole block at 

once. 

*a,EIa  u;lfha§" fldgia ^cells& íf,dla ^blocks& 
jYfhka  ilia  lr  we;s w;r" uelSu  isÿjkafka 
íf,dla  uÜgñks' tljr  iïmQ¾K  íf,dla tllau 
uelsh hq;= nj ms<s.kakd w;ru" fuhska b;d by< 
>k;ajhla iy ìÜ tlla i|yd wvq msßjehla ,nd 
.ekSug bv i,ihs' 
 
Simple Firmware Storage keeps one firmware 

copy in Flash ROM for cheap, easy updates. 

However, any update interruption can corrupt 

the  software,   making the  device  unusable. 
ir, iaÓrdx. .nvdlrK l%ufõofha§" wvq 
msßjehlska iy myiqfjka hdj;ald,Sk lsÍu i|yd 
iaÓrdx.fha tla msgm;la muKla *a,EIa ^ROM& 
u; r|jd .kS' flfia fj;;a" hdj;ald,Sk jk 
w;r;=r isÿjk lsishï ndOdjla fya;=fjka tu 
uDÿldx.h ¥IKh úh yels w;r" tuÕska Wmdx.h 
iïmQ¾Kfhkau Ndú;hg .; fkdyels ;;a;ajhg 
m;aúh yel' 
 
Dual-Bank (A/B) Firmware splits memory into 

active and backup banks. The device runs from 

the active bank while updating the backup 

bank. Once verified, it reboots into the updated 

bank  for  a  fail-safe  process. 

oaú;aj-mx.= ̂ A/B& iaÓrdx. uÕska u;lh il%Sh iy 
Wmia: jYfhka fldgia follg fjka lrhs' Wmia: 
fldgi hdj;ald,Sk jk w;r;=r" Wmdx.h il%Sh 
fldgi uÕska l%shd;aul fõ' hdj;ald,Sk lsÍu 
;yjqre jQ miq" fodaI-wdrlaIs; l%shdj,shla i|yd" 
Wmdx.h kej; mK .ekaù tu hdj;ald,Sk lrk 
,o fldgi Tiafia l%shd;aul ùu wdrïN lrhs' 
 
USB drives, SSDs, and SD cards use NAND flash 

for efficient high-capacity storage, while 

BIOS/UEFI systems use NOR flash for reliable 

firmware execution and system startup. 
ld¾hlaIu iy by< Odß;djlska hq;a o;a; .nvd 
lsÍu i|yd USB Odjl" SSD iy SD ldâm;a 
NAND *a,EIa ;dlaIKh Ndú;d lrk w;r" 
úYajdiodhl iaÓrdx. l%shd;aul lsÍu iy moaO;s 
wdrïNh i|yd BIOS$UEFI moaO;s ^NOR& *a,EIa 
;dlaIKh Ndú;d lrhs' 
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