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MICROCONTROLLERS

miq.sh ,sms fol ;=<ska fofla mdofha ixLHd iy nQ,shdkq ùc

.◊;fha tk uQ,sl .◊; lr®uhka ms<sn|j úia;rhla wms

b†˙m;a lf<uq' uhsfl%dfldkafg%da,r ms<sn|j jeä≥r bf.kSfï °

fï lreKq w;sYhska jeo.;a fõ' ta wkqj fuu ,smsh o fjka

fldg we;af;a Tn wksjdr®hfhka u ≤k isáh hq;= lreKq lsysmhla

f.k taug h'

l,ska úia;r l< NOT, OR, NOR, AND, NAND, XOR
iy XNOR nQ,shdkq .◊; lr®u ìgq 8lska hq;a fr‚iagr i|yd

Ndú; lrk whqre fuys ° m%Odk fõ'

rEm igyk wxl 1 ìgq 8lska hq;a fr‚iaagrhlarEm igyk wxl 1 ìgq 8lska hq;a fr‚iaagrhlarEm igyk wxl 1 ìgq 8lska hq;a fr‚iaagrhlarEm igyk wxl 1 ìgq 8lska hq;a fr‚iaagrhlarEm igyk wxl 1 ìgq 8lska hq;a fr‚iaagrhla

rEm igyk wxl 1 uÛska ìgq 8lska hq;a fr‚iagrhla ≤lafõ'

tu ìgq Bit 0, Bit 1 ....Bit 7 f,i kï lr we;' fï iEu

ìgqjl u 1 fyda 0 ;sìh yels h' l%uf,aLk ls¯fï ° myiqj

i|yd fuu fr‚iagrj,g leue;s wdldrhl kula †h yels h'

idudkHfhka fr‚iagrfhka flfrk ldr®hhg wkqrEm kula °u

fndfyda úg is≥ fõ' W∞yrKhla f,i w.%hlg ,efnk iamkao

.Kkh ls˙ug fhd∞.kakd úp,Hhla Counter f,i kï l<

yels h' fuys ° Counter f,i ksrEmKh flfrkqfha fr‚iagrhls'

fuu fr‚iagrh i|yd by; ° úia;r l< .◊; ls¯u is≥ lrk

wdldrh my; ≤lafõ'

NOT
fuys ° w∞< fr‚iagrfha we;s ìgq ish,a, u tajdfha úf,dauh

(Complement) njg m;a fõ' tkï §1¶ ;snqfKa kï th §0¶

njg;a §0¶ ;snqfKa kï th §1¶ njg;a m;a fõ' fuu ls%hdj is≥

jk wdldrh rEm igyk wxl 2ka olajd we;'

rEm igyk wxl 2 - rEm igyk wxl 2 - rEm igyk wxl 2 - rEm igyk wxl 2 - rEm igyk wxl 2 - NOT ls%hdjg fmr iy miq  ls%hdjg fmr iy miq  ls%hdjg fmr iy miq  ls%hdjg fmr iy miq  ls%hdjg fmr iy miq Counter
frcsiagrhla ìgq ieleiaufrcsiagrhla ìgq ieleiaufrcsiagrhla ìgq ieleiaufrcsiagrhla ìgq ieleiaufrcsiagrhla ìgq ieleiau

COMF Counter 1 kue;s Wmfoi Ndú; fldg PIC
uhsfl%dfldkafg%da,hrla ;=< ° fuu ldr®hh bgq lrjd .; yels h'

fuys COMF hkafkka Complement hkak o Counter uÛska

fr‚iagrh o ksrEmKh flfr®' bkamiqj we;s tfla b,lalu uÛska

úf,dauh .ekSfuka miqj ,efnk kj ìgq ieleiau Counter
fr‚iagrhg u wdmiq ,shk f,i okajd isá' hï fyhlska tl

fjkqjg ìx≥j ,sheù ;snqK fyd;a úf,dauh .ekSfuka miqj ,efnk

ngq ieleiau Counter fr‚iagrhg fkd j W fr‚iagrhg

,shfõ' túg Counter fr‚iagrfha l,ska ;snQ ìgq ieleiau tf,i

u mj;S' ^W fyj;a Working fr‚iagrh ms<sn|j miq.sh ,smsj,

° i|yka lr we;&

wm l,ska ,smsfha ° i|yka l< m˙† OR ls%hdj i|yd m%∞k

folla ;sìh hq;= w;r tla m%;s∞khla ,efí' ta wkqj fr‚iagr

iïnkaO fldg OR ls%hdj is≥ ls¯u hdfï ° wmg m%∞k f,i

fr‚iagr follska tlsfklg wkqrEm ìgq ,nd.; hq;= fõ' tu

ksid Counter fr‚iagrh wu;rj W fr‚iagrh o fï i|yd

fhd∞ .; hq;= fõ' túg Counter yd W hk fr‚iagr fofla

wkqrEm ìgq OR oajdr 8lg m%∞k f,i ,nd ° bka miqj ,efnk

m%;sM, kej;;a Counter fr‚iagrhg fyda W fr‚iagrhg ,súh

yels h' fï i|yd ms<sfj<ska IORWF Counter 1 fyda IORWF

fr‚iagr yd iïnkaO nQ,shdkq .◊;

1 0 1 1 1 0 0 1

Bit 7 Bit 0

1 0 1 1 1 0 0 1

1 0 1 1 1 0 0 1

fmr

miq

1 1 1 0 1 1 1 0

1 1 0 0 1 0 1 0

1 0 0 1 0 1 01

Counter

W

Counter

Bit 7 Bit 0

fmr

OR oajdrh

}

miq

Counter 0 hk Wmfoia folska tlla Ndú; l< yels h' m<uq

Wmfoig wkqj m%;sM,h C ounter fr‚iagrhg ,shk w;r wfkla

Wmfoig wkqj m%;sM,h W fr‚iagrhg ,shefõ' Wmfoia w.g

;sfnk 1 fyda 0 wkqj th ;SrKh fõ' rEm igyk wxl 3 uÛska

OR ls%hdjg fmr yd miqj Countor iy W fr‚iagrj, ìgq

ieleiau ≤lafõ'

rEm igyk wxl 3 - rEm igyk wxl 3 - rEm igyk wxl 3 - rEm igyk wxl 3 - rEm igyk wxl 3 - IORWF Counter 1 Wmfoig fmr Wmfoig fmr Wmfoig fmr Wmfoig fmr Wmfoig fmr

yd miq yd miq yd miq yd miq yd miq C ounter W fr‚iagrj, ìgq ieleiau fr‚iagrj, ìgq ieleiau fr‚iagrj, ìgq ieleiau fr‚iagrj, ìgq ieleiau fr‚iagrj, ìgq ieleiau

tys ° Counter fr‚iagrfha ìx≥j jeks ìgqj yd W
fr‚iagrfha ìx≥j jeks ìgqj OR oajdrhlg ,nd foa' tf,i u

fr‚iagr fofla m<uqjeks ìgq fol o ;j;a foa OR oajdrhlg

m%∞k f,i ,nd foa' fuf,i fr‚iagr fofla u wkqrEm ìgq OR
oajdr wglg m%∞k f,i ,nd ° bkamiqj ,efnk m%;sM, kej;

Counter fr‚iagrhg ,shefõ' túg l,ska ;snQ w.hka uelS wÆ;a

w.hkaf.ka fr‚iagrh msfr®'

uhsfl%dfldkafg%da,r l%uf,aLkh ls¯fï ° OR ls%hdj b;d

jeo.;a fõ'

W∞yrKhla f,i fr‚iagrhl we;s tl ìgqjla ;dr®lsl 1

f,ig ilid.; hq;= j we;e hs is;kak' fuys ° wfkl=;a

ìgqj,g lsis≥ n,mEula fkd úh hq;= h' tjeks wjia:djl ° fhd∞

.; yels tla .◊; lr®uhla f,i OR ls%hdj ye¢kaúh yels h'

wm by; ° Ndú; l< Counter fr‚iagrh ìx≥j jeks ìgqj 1

lr .ekSug wjYH he hs is;kak' túg W fr‚iagrhg

00000001 f.k W yd Counter fr‚iagr w;r OR ls%hdj

.;a úg Counter fr‚iagrfha ìx≥j jeks ìgqj 1 njg m;a fõ'

ta ukao h;a ìgq folska tlla fyda 1 kï m%;sM,h 1 ùuhs'

tfukau Wys b;s˙ ìgq ish,a, ìx≥j ksid OR ls%hdj uÛska

Counter fr‚iagrfha b;s˙ ìgqj,g lsis≥ n,mEula we;s fkd

lrhs' ^OR oajdrhg w∞< i;H;d j.=j n,kak&

fï i|yd MOVLW b00000001
IORWF Counter 1 hk Wmfoia fol Ndú; l< yels h'

NOR
NOR ls%hdj o by; úia;r l< m˙† u fõ' fjkilg

we;af;a tys m%;sM,h ,nd .ekSug IORWF Counter 1 Wmfoig

miqj COMF Counter 1 Wmfoi o ,sùu w;HjYH ùuhs' túg

OR ls%hdfjka m%;s∞kh NOT oajdrhl ° miqj ,efnk m%;sM,h

NOR f,i f.k fkd jk Counter fr‚iagrhg ,shefõ'

AND
fuys ° m%Odk 2la we;s neúka fr‚iagr foll wjYH;dj mek

k.S' ta wkqj by; úia;r l< m˙† Counter yd W hk

fr‚iagr ta i|yd fhd∞f.; yels h' rEm igyk wxl 4 uÛska

tu fr‚iagr fofla wkqrEm ìgq AND oajdr 8lg fhduq fldg

,efnk m%;s∞k kej; W fr‚iagrhg ,shk wjia:djla ≤lafõ'

rEm igyk wxl 4 - rEm igyk wxl 4 - rEm igyk wxl 4 - rEm igyk wxl 4 - rEm igyk wxl 4 - XORWF Counter, 0 Wmfoia fmr Wmfoia fmr Wmfoia fmr Wmfoia fmr Wmfoia fmr

yd miq fr‚iagrh j, ìgq ieleiauyd miq fr‚iagrh j, ìgq ieleiauyd miq fr‚iagrh j, ìgq ieleiauyd miq fr‚iagrh j, ìgq ieleiauyd miq fr‚iagrh j, ìgq ieleiau

ANDWF Counter 0 Wmfoig fmr yd miq ìgq ieleiau

ANDWF Counter 0 Wmfoi fï i|yd fhd∞.; yels h'

AND ls%hdjg wkqj m%;sM,h 1 jkafka ìgq fol u 1 jQ úg

mu◊' tla ìgqjla fyda §0¶ fõ kï m%;sM,h §0¶ fõ' fuu

,CIKh fndfyda wjia:dj, ° m%fhdackj;a fõ' W∞yrKhla f,i

ìgq 8lska hq;a fr‚iagrhl by< ìgq 4 (Most significant bits)
tf,i u iy wfkla ìgq 4 bj;a lr W fr‚iagrhg .; hq;=

wjia:djla i,luq' túg 11110000 iuÛ w∞< fr‚iagr AND
ls%hdjg Ndckh ls¯u ir, u l%uhhs' fuys ° uq,a ìgq 4 (Least
Significant bits) ìx≥j neúka w∞< fr‚iagrfha uq,a ìgq 4

1 0 1 0 0 0 0 0

1 0 1 0 1 1 0 0

1 1 0 0 0 0 01

Counter

W

W

Bit 7 Bit 0

fmr

AND oajdrh

}

miq

0 1 1 0 0 1 1 0

1 0 1 0 1 1 0 0

1 0 0 1 0 1 01

Counter

W

W

Bit 7 Bit 0

fmr

XOR oajdrh

}

miq

fuys ° uq,a ìgq 4 (Least Significant bits) ìx≥j neúka w∞<

fr‚iagrfha uq,a ìgq 4 l=ula jqj;a m%;sM,h §0¶ u fõ' tfy;a

by< ìgq 4 u 1 ksid w∞< fr‚iagrfha ìx≥j ;sfnk úg

m%;sM,h 0 f,i o 1 ;sfnk úg m%;sM,h 1 f,i o ,efí' rEm

igyk wxl 4 n,kak'

NAND
NAND ls%hdj o AND ls%hdjg fndfyda fihska iudk fõ'

tfy;a PIC uhsfl%dfldkfg%da,rj, ° NAND ls%hdj i|yd ;ks

Wmfoila fjkqjg AND yd NOT ls%hd fol fhd∞.; hq;= fõ'

XOR
XOR ls%hdjg o m%∞k folla wjYH neúka Counter yd W

hk fr‚iagr fol u fuys ° o fhd∞.; yels h' XORg w∞<

ixLHd; j.=j wOHhkh l< úg meye†,s jk lreKla jkafka

m%Odk ìgq fol u iudk jk úg m%;s∞kh §0¶ jk w;r ìgq

fol wiudk jk iEu úg u m%;s∞kh tl f,i ,efí' tu ksid

ìgq folla iudk ≤ hs ne,Sug fuu l%uh fhd∞.; yels h' ìgq

follg wu;r j fr‚iagr foll ;sfnk ìgq ieleiauj,a iudk

≤ hs ne,Sug o fuu l%uh fhd∞.; yels h' W∞yrKhla f,i

Counter fr‚iagrfha ;sfnk w.h 8 ≤ hs ne,Sug W
fr‚iagrhg wfÜ b,lalug w∞< ìgq ieleiau f.k bkamiq

Counter fr‚iagrh iuÛ XOR ls%hdjg fhduq l< yels h'

túg iudk kï m%;sM,h f,i ìx≥ wgla ,efí' tfia ke; fyd;a

tfla b,lalï tlsska fyda lsysmhla ;sfí' ´kE u .◊;uh fyda

;dr®lsl ls%hdjlg miq m%;sM,h ìx≥j ù ≤ hs ≤k .ekSug

STATUS fr‚iagrfha fojk ìgqj fyj;a (Zero flag) foi

ne,sh hq;= h' m%;sM,h ìx≥j fõ kï tu ìgqj 1 f,i o tfia

fkd fõ kï 0 f,i o ilia fõ' rEm igyk wxl 5 ks XOR
ls%hdjla ir, j úia;r flfr®' fuys ° Counter yd W hk

fr‚iagrj, ;sfnk w.hka iudk fkd jk ksid m%;sM,h ìx≥j

fkd fõ' tfy;a tu w.hka iudk ù kï m%;sM,h f,i ìx≥ 8la

,efí'

rem igyk wxl 5rem igyk wxl 5rem igyk wxl 5rem igyk wxl 5rem igyk wxl 5 - XORWF Counter 0 Wmfoig fmr Wmfoig fmr Wmfoig fmr Wmfoig fmr Wmfoig fmr

yd miq fr‚iagrj, ìgq ieleiauyd miq fr‚iagrj, ìgq ieleiauyd miq fr‚iagrj, ìgq ieleiauyd miq fr‚iagrj, ìgq ieleiauyd miq fr‚iagrj, ìgq ieleiau

PIC uhsfl%dfldkafg%da,rj, ° CORWF Counter 0 Wmfoi

fï i|yd fhd∞.; yels h' túg Counter yd W fr‚iagrj,

we;s ìgq w;r XOR ls%hdj is≥lr m%;sM,h W fr‚iagrhg

kej; ,shkq ,nhs' tys ° Counter fr‚iagrfha ;snqKq w.hg

lsis≥ n,mEula is≥ fkd fõ' ;j o m%;sM,h 0 kï Status
fr‚iagrfha fojk ìgqj (Zero flog) 1 jk w;r tfia fkd fõ

kï th 0 fõ' m%;sM,h Counter fr‚iagrhg ,súh hq;= kï

XORWF Counter 1 Wmfoi Ndú; l< hq;= fõ'

XNOR
XNOR ls%hdj fuf,i u is≥ fõ' tys ° m%∞k ìgq fol

iudk jk úg m%;sM,h §1¶ o wiudk jk úg §0¶ o fõ' fï

i|yd kS;s Wmfoila fkdue;s neúka XORWF Counterg miqj

COMF Counter 1 Wmfoi o fh†h hq;= fõ' fuys ° is≥

jkafka XNOR fjkqjg XOR yd NOT ls%hd fol tla ls¯uls'

by; úia;r l< .◊; lr®u wfÜ fr‚iagrj,g muKla iSud

fkd fõ' Bg jvd jeä ìgq .Kkla iys; fr‚iagrj,g o j,x.=

fõ' W∞yrKhla f,i m˙.Klj, ° ìgq 1032 yd 64 fr‚iagr

olakg ,efí' tajdg o fuu .Kk lr®u tk f,i fhd∞ .; yels

h' tfyhska m˙.Kl l%uf,aLk ilia ls¯ug fyda

uhsfl%dfldkafg%da,r iïnkaO ksr®udK ls¯ug woyia lrk Tng

fuu lreKq w;sYhska jeo.;a fõ' ó<Û ,smsfhka wm woyia

lrkqfha fofla mdofha ixLHd fhd∞f.k wl=re ksrEmKh lrk

wdldrh fyj;a ASCII ms<sn|j lreKq iaj,amhla f.k taug h'

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


