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;dlaIK wxYh

;=kajk ,smsh - fojk fldgi - ^II&

MICROCONTROLLERS

fudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfha

.dñ” chisxy$flda,s; Or®um%sh

wkqudk ;r®lwkqudk ;r®lwkqudk ;r®lwkqudk ;r®lwkqudk ;r®l (Fuzzy Logic)
y;a jk ,smsh

fudrgqj úYajúoHd,hfha hdka;%sl bx‚fkare wxYfha

fcHIaG l:ßldpdr®h

wdpdr®h md,s; oikdhl

CIqø md,k tallCIqø md,k tallCIqø md,k tallCIqø md,k tallCIqø md,k tall
l%uf,aLkh ls¯u i|ydl%uf,aLkh ls¯u i|ydl%uf,aLkh ls¯u i|ydl%uf,aLkh ls¯u i|ydl%uf,aLkh ls¯u i|yd

wjYH oDVdx.wjYH oDVdx.wjYH oDVdx.wjYH oDVdx.wjYH oDVdx.

^miq.sh i;sfhka b;ṡ  fldgi&^miq.sh i;sfhka b;ṡ  fldgi&^miq.sh i;sfhka b;ṡ  fldgi&^miq.sh i;sfhka b;ṡ  fldgi&^miq.sh i;sfhka b;ṡ  fldgi&

fuu m˙m:h i|yd Tng w.% 9la iys; Serial port
connector tlla Ndú; ls¯ug is≥ fõ' tfia u th Female
jr®.fha ^b†˙mi is≥re iys;& tlla o úh hq;=hs' fujeks

Wmdx.hl rEm igykla wxl 4 rEm igyfkka ≤lafõ' tys w.%

<Ûska msysgd we;s neúka jhr® iïnkaO ls¯fï ° ^mEiaiSfï °&

Æyqj;a fkd ls¯ug j.n,d.; hq;= h' Tng Wmdx. mEiaiSfña

m<mqreoaola fkdue;s kï fï i|yd m<mqre≥ whl= f.a wdOdrh

,nd .ekSu fhda.H fõ'

miq.sh i;sfha m< jQ rEm igyka wxl 3 uÛska olajd we;s

m˙m: igyfka tk ix.Dys; m˙m:h (IC tl& PIC 16F84
kue;s uhsfl%dfldkafg%da,rh fõ' fuh wm l%uf,aLkh ls¯ug

n,dfmdfrd;a;= jk uhsfl%dfldkafg%da,rh fõ' th fuu m˙m:hg

ia:ßr j u iú lrkq ,nk tlla fkd fõ' tu ksid ta fjkqjg

w.% 18lska hq;a ix.Dys; m˙m: r|jkhla (IC base) Ndú; l<

hq;= fõ' l%uf,aLkh ls¯ug wjYH jQ úgl uhsfl%dfldkafg%da,rh

fuu IC base tl ;=< r|jd l%uf,aLkh lr miqj bka bj;a

lr.; yels h' fjf<|fmdf<a úúO jr®.fha IC base we;s neúka

fyd| jr®.fha tlla f;dard .ekSug Tn j.n,d .; hq;= h' tfia

fkd jqK fyd;a jdr lsysmhla Ndú; l< miq iamr®Yl w.% f.ù

hdu fyda úlD;s ùu ksid ksje/† ls%hdld¯;ajh ,nd .; fkdyels

;;a;ajhlg m;a fõ'

fuu .egÆjg ms<shula f,i Tng ZIF (Zero Insertion
Force socket) fidlÜ tlla Ndú; l< yels h' tfy;a tajd

;rula ñ, wêl h' Tn Tfí f*%da.Eurh †.= l,la Ndú; ls¯ug

woyia lrkafka kï IC base tlla fjkqjg fujeks ZIF fidlÜ

tlla Ndú; ls¯u m%«f.dapr fõ' fjf<|fmdf<a we;s fndfydauhla

jdksc f*%da.%eur®iaj, fuu ZIF Sockets Ndú; lr we;'

m˙m: igyfka wfkl=;a Wmdx. i,ld neÆ úg IN 4148 hkq

l=vd vfhdavhls' fuh iú ls˙fï ° tys wefkdavh yd lef;davh

ksje/† j y∫kd .ekSu jeo.;a fõ'

vfhdavhl nf|ys we;s jr®K ;Srejg wdikak u w.%h

lef;davh fõ' fikr® vfhdav i|yd o fuh j,x.= fõ'

m˙m:fha i|yka fikr® vfhdav kshñ; ^ì|jegqï&

fjda,aàh;dfjka yd 500mW fyda 1W fyda CIu;d

W;air®ckhlg Tfrd;a;= †h yels wdldrfha tajd úh hq;= h' ;j

o Ndú; jk g%dkaisiagr BC 547 jr®.fha is,slka g%dkaisiagr fõ'

vfhdav iy g%dkaisiagrj, w.% y∫kd .kakd wdldrh wxl 4

rEmigyfka ≤lafõ'

m˙.Klfhka ú≥,sh ,nd f.k ls%hd;aul fõ' fuu m˙m:h

m˙.Klhg iú lrk neúka Tn jvd;a mfriaiï úh hq;= h'

m˙.Klhg iú ls¯ug fmr m˙m:h Æyqj;a ùïj,ska fyda fjk

hï f∞aIj,ska f;dr nj iel yer ≤k .kak'

m˙m:h tl,ia ls¯fï ° my; i|yka Wmfoia wkq.ukh

ls¯fuka Tng jvd;a idr®:l m%;sM, ,nd .; yels fõ'

1' ;U ;Srej,ska iukaú; jQ wÛ,a 2×2 muK jQ fjfrdafndaâ

(Vero board) lene,a,la ,nd .kak'

2' IC base tl (fyda ZIF socket tl& ue†ka iú lrkak'

3' bka miq IC base tfla w.%" ue†ka hd lrk ;U ;Srej,

wLKav;dj bj;a lrkak' ke; fyd;a w.% Æyqj;a fõ'

4' IC base tfla ishÆ u w.% mdiaid .kak'

5' m˙m:fha ≤lafjk wdldrhg Æyqj;a l< hq;= w.% jhr®

uÛska Æyqj;a lrkak'

6' vfhdav g%dkaisiagr yd Od˙;%l ksje/† wdldrhg iú

lrkak'

7' Serial port connector tl iú lrkak' fuh Tfí m˙m:

mqjrejg fyda jhr® fhd∞ bka msg; isák wdldrhg fyda iú lr

.; yels h'

8' lsis≥ úgl m˙jrKh fkd lrk ,o lïì tlsfkl yria

jk m˙† Æyqj;a ls¯ï i|yd fkd fhdokak'

fï ,sms fm<g w∞< j Tng mek k.sk .eg¨ we;a kï my; ,smskhg fhduq lrk fuka f,aLlfhda okajd isá;s'fï ,sms fm<g w∞< j Tng mek k.sk .eg¨ we;a kï my; ,smskhg fhduq lrk fuka f,aLlfhda okajd isá;s'fï ,sms fm<g w∞< j Tng mek k.sk .eg¨ we;a kï my; ,smskhg fhduq lrk fuka f,aLlfhda okajd isá;s'fï ,sms fm<g w∞< j Tng mek k.sk .eg¨ we;a kï my; ,smskhg fhduq lrk fuka f,aLlfhda okajd isá;s'fï ,sms fm<g w∞< j Tng mek k.sk .eg¨ we;a kï my; ,smskhg fhduq lrk fuka f,aLlfhda okajd isá;s'
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fuu ,smsfhka wkqudk ;r®l Ndú; lrk wjia:d (Practical
applications of fuzzy logic) ms<sn| j úuiuq' md,l úoHdj"

isoaOdka; iy md,l moaO;s (Control theory and control
systems) i|yd wkqudk ;r®l ixl,amh (Fuzzy logic con-
cept) Ndú; lr we;'

Fuzzy control ^wkqudk ;r®l Ndú; fldg md,kh ls¯u&

cmdkfha fika∞hsys Wux ≥ï˙hj, ;ajrKh (Acceleration)
ukaokh (Deceleration) iy ;s˙x. moaO;s (Braking system)
md,kh ls¯u i|yd fhd∞ f.k we;' fuys ° Yla;sh jeh ùu

(Energy consumption) 10%la wvq ù we;s w;r uÛSka f.a

iem myiqj b;d by< uÜgulg <Ûd ù we;' ≥ï˙fha fõ.h

fjkia ùu uÛSkag fkd ≤fkk uÜgug ;rï tu fõ. md,kh

†hqKq h' Y%S ,xldfõ ° ú≥,s fidamdkj, ° iuyr úg Tn;a

fujeks w;a≤lSulg uqyqK °ug bv we;' fujeks ú≥,s fidamdk

≥,n jqj;a" ug fm!oa.,sl j fujekakla Y%S ,xldfõ ° w;a≤l.;

yels úh' tys ° ú≥,s fidamdkhg we;=Ω ù f∞r jeiqKq miq by<

hdula ≤fkkafka ke;' miq j f∞r újD; jk úg by< ud,hg

ud meñK isáfha h' fuu md,l moaO;sh i|yd wkqudk ;r®l

fhd∞ .;a;d ≤ hs fidhd .ekSug ug wjia:djla fkdue;s úh'

flfia fj;;a fujeks ú≥,s fidamdk i|yd wkqudk ;r®l l%uh

myiqfjka fhd∞ .; yels nj udf.a fm!oa.,sl úYajdih fõ'

hka;% iaùlrKh (Machine automation) i|yd fuu l%uh

b;d idr®:l j Ndú; lr we;' ^iuyr fr† fidaok hka;% i|yd

o fuu l%uh Ndú; lrk nj mejfia'& fuhg wu;r j lD;%su

nqoaêfhka frdfndajreka md,kh ls¯ug o (Artificial intelligent
control of robotics) fuh idr®:l j fhdod f.k we;' ñksiqka

is;k m;k wdldrh b;d myiqfjka wkqudk ;r®ldkql+, kS;s

(Fuzzy rules) njg yrjd Ndú; ls¯u" l=uk m%dfhda.sl

fh≥ulg jqj;a fh†h yels h' idudkH .◊; l%u uÛska

ksrEmKh ls¯ug wmyiq ixl,am" tajdfha woyi ksrEmKh jk

wdldrhg wkqudk ;r®l

l%u hgf;a fhd∞ .; yels

h' tu ksid fuh fhd∞

.ekSu Ndú;hg myiq jk

(User - friendly) w;r

u" thska ,efnk úi∫ï

jvd;a iq≥iq wdldrfhka

idOdrKh ls¯ug o

yelshdjla ,efí' ixlSr®K

.egÆ i|yd Fuzzy logic
iq≥iq jqj o ≤kg Ndú;

lrk .◊; l%u (Con-
ventional methods)
uÛska myiqfjka úi¢h yels

.egÆ i|yd" fuh fh°u

iq≥iq ke;' thg fya;=j

≤kg Ndú; lrk idudkH l=,l isoaOdka; (General set
theory, Crisp sets) wkqudk l=,l (Fuzzy sets)j, Wm

l=,lhla ùuhs' wkqudk l=,lj, we;s 0 yd 1 muKla ie,l+ úg

idudkH l=,l ,efí' fjk;a jpkj,ska mejiqj fyd;a ≤kg Ndú;

jk l=,l hkq wkqudk l=,lj, úfYaI wjia:djla fõ' .egÆjla

úi£fï ° úfYaI wjia:djla fyda l%uhla fyda fh°u myiq fõ'

fPaokh (Inters ection) fyda fï,h (Union) fiúfï ° wkqudk

;r®l l%uh Ndú;h" Ndú;fha fhfok l=,lj, ;rï myiq fkd

jk nj fuhg by; m< jQ ,sms uÛska Tn wjfndaO lr f.k

we;e hs is;ñ' hï .egÆjla úi£fï ° myiq l%uh Wmfhda.S lr

.ekSu jvd;a fhda.H fõ'

nqoaêh iïnkaOfhka fhd∞ .efkkqfha wkqudk ;r®l (Fuzzy
logic) fyda wkqudk l=,l (Fuzzy sets) muKla fkd fõ' ta

i|yd lD;S%u kshqfrdak moaO;s (Artificial Neural Networks
(ANN) cdk we,af.d˙;u (Genetic algorithm) oDV l=,l

(Rough sets) iy ≤kqu .nvd moaO;s (Knowledge based
systems) hkd° jYfhka fkdfhl=;a l%u iy ixl,am b†˙m;a ù

we;' fuys ° lD;S%u kshqfrdak moaO;s (ANN) muKla b;d u

ieflúka i|yka lrñ'

ñksiqka iy i;=ka f.a fud<fha ls%hdld˙;ajhg kshqfrdak úoHdj

(Neuroscience) jeo.;a ksid" lD;%Su nqoaêh ksmoùu i|yd

úoHd{hka f.a wjOdkh kshqfrdak úoHdj flfrys fhduq úh'

tfyhska lD;S%u kshqfrdak moaO;shla (ANN) hkq ienE kshqfrdak

moaO;s (Biological Neural Network) wdY%fhka ,nd .;a ≤kqu

Wmfhda.S lr .ksñka lD;S%u j ksr®udKh l< .◊;uh

WmlrKhls" (Mathematical tool). fuys ° ienE kshqfrdak

moaO;s ls%hd lrk wdldrfha ixlSr®K;ajh ksid th m%dfhda.sl j

fhd∞ .ekSug wmyiq ksid" ir, lD;S%u kshqfrdak moaO;s ìys úh'

fuu fya;=j ksid m%dfhda.sl fh≥u idr®:l lr .ekSfï wjYH;dj

u; úúO lD;S%u kshqfrdak moaO;s ieleiauj,a iy kshqfrdak

moaO;sh mqyqKq ls¯ug úúO l%u ìys úh' tfyhska m%dfhda.sl

fh≥fï úúO;ajhg wkqrEm" ta i|yd iq≥iq ieleiaula (Structure)
yd mqyqKq l%uhla (Learning method) fh°u b;d u jeo.;a

úh' fï i|yd" fuu f;a¯u i|yd iq≥iq ms<s.;a l%ufõohla

fkdue;s ksid ≤kg lD;S%u kshqfrdak moaO;s (A NN) idr®:l;ajh

,nd we;af;a iuyr wxYj, mu◊' thska lshefjkqfha wfkl=;a

wxY i|yd fhd∞ .; fkdyels nj fkd j" ta i|yd iq≥iq moaO;s

ieleiaula fyda mqyqKq l%uhla f;dard .ekSfï .egÆ we;s njhs' ´kE

u .egÆjlg Ndú; l< yels fmd≥ lD;%Su kshqfrdak moaO;shl

ieleiaula (Common artificial neural network structure)
fyda fmd≥ mqyqKq l%uhla (Common Learning method) fyda

;j u ìys ù ke;'

ixl,am (Concepts) jYfhka uQ,sl j fjkia jQj;a Ndú;fha

° fïjd tlsfkl ixl,kh lr fhd∞ .ekSu ^W∞ - Neuro-
Fuzzy system, Rough-Fuzzy sets) wo iq,N j is≥ fõ'

m%dfhda.sl j Ndú; ls¯fï ° iq≥iq l%uh jkqfha m%dfhda.sl fh≥u

wkqj l=ula Ndú; l< hq;= o hkak ;SrKh ls¯uhs' fuu

ixl,amh i|yd l=uk m%dfhda.sl fh≥ula fh†h hq;= o jYfhka

fiùu iq≥iq ke;' thg fya;=j tys ° tu m%dfhda.sl fh≥u i|yd

jvd;a u iq≥iq ixl,amh fyda l%uh fh°ug we;s bvlv wju ùu

h'

wxl 4 rEmigykwxl 4 rEmigykwxl 4 rEmigykwxl 4 rEmigykwxl 4 rEmigyk

fuu fm%da.eur® tl ls%hd;aul ls¯u i|yd ndysr ú≥,s iemhqula

wjYH fkd fõ' m˙m:h wgjd" th m˙.Klfha fY%a◊.;

f;dgqm<g (Serial port or comport) iú l< úg th

9' ishÆ u iú ls¯ïj,ska miqj kej;;a

iEu Wmdx.hla u yd iïnkaO;djla u m¯CId

lr f∞aI rys; njg ;yjqre lr .kak'

10' m˙m:fha wkjYH Æyqj;a ùï fkdue;s

nj;a ;yjqre lr .kak'

11' by; ish,a, iïmQr®K kï" ≤ka Tng

fuu l%uf,aLkh ls¯fï WmlrKh Ndú; l<

yels uÜgfï mj;S'

^Ndú; lrk wdldrh ,nk i;sfha&^Ndú; lrk wdldrh ,nk i;sfha&^Ndú; lrk wdldrh ,nk i;sfha&^Ndú; lrk wdldrh ,nk i;sfha&^Ndú; lrk wdldrh ,nk i;sfha&


