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pSIVj & 9 
fMftVy bysDVªkfuDl 

 
fMftVy flXuy dh ifjHkk"kk,sa %& 
   bysDVªkWfuDl lfdZV vkSj flLVe dks lkekU;r% nks eq[; dSVsxjh esa foHkkftr fd;k tk ldrk gSA  

1- ,sukykWx vkSj 2- fMftVy  
,sukykWx lfdZVl dk fMtkbu NksVs flXuy ds mi;ksx ,ao jsSf[kd mi;ksx ds fy;s fd;k tkrk gS] tcfd 
fMftVy lfdZVl dk mi;ksx cM+s flXuyl vkSj vjSf[kd O;ogkj ds fy;s mi;ksx fd;s tkrs gSA  
dksbZ Hkh ek=k ftldk ifjorZu le; ds lkis{k yxkrkj gksrk jgrk gS mls ,sukykWx flXuy dgrs gSaA 
 mnkgj.kkFkZ & ikuh ls Hkjs daVsuj dks ;fn LVkso ij j[k dj xeZ fd;k tkrk gS rks daVsuj ds ikuh dk 
rkieku ifjofrZr gksrk gSA ikuh ds rkieku dks ,d le; varjky ij fjdkMZ fd;s tkus ds nks rjhds 
gksxsaA  
1- ikuh ds rkieku dks fujarj fjdkMZ fd;k tkos vkSj ;g ikuh dk rkieku 20 lsUVhxzsM ls 100 lsUVhxzsM 
rd LewFkyh ifjofrZr gksrk gS bl izfdz;k esa ikuh dk rkieku 20 lsUVhxzsM ls 100 lsUVhxzsM ds e/; 
izR;sd fuf’pr eku ls xqtjrk gSA ;g ,sukykWx flXuy dk mnkgj.k gSA bl izdkj ,sukykWx flXuy lrr~ 
gksrs gS vkSj izR;sd laHko eku dks iznf’kZr djrs gSA ftls fuEu fp= esa n’kkZ;k x;k gS%&  
 

 
 ,sukykWx lfdZV%&,sls lfdZV ftldk mi;ksx ,sukykWx flXUky dks izkslsl fd;s tkus ds fy;s gksrk gS 
mls ,sukykWx lfdZV dgrs gSA  
,sukykWx flLVe & ,slk flLVe tks bl izdkj ds vkWijs’ku ds fy;s cuk gksrk gS mls ,sukykWx flLVe 
dgrs gSA   
2- ;fn ikuh ds rkieku dks izR;sd feuV ds varjky ij fy;k tkdj fjdkMZ fd;k tkos rks bl izdj.k esa 
fjdkMZ fd;k x;k rkieku lrr~ ugha gksxk tcdh ;g ,d fcUnq ls nwljs fcUnq es chp tEi djrk gSA 
vkSj bl izdkj 20 lsUVhxzsM rkieku ls 100 lsUVhxzsM rkieku ds chp blds dqN fuf’pr eku gksxsaA bl 
izdj.k ds fy;s ;g eku dh la[;k 11 gksxhA bls fuEu xzkQ ds }kjk n’kkZ;k x;k gSA bl izdkj fdlh 
ek=k dks fofHkUu fcUnqvksa dks lhfjt esa fjdkMZ fd;k tkos rks mls lsEiYkl dgrs gSA ;g fMftVy flXuy 
dk mnkgj.k gSA bl izdkj fMftVy flXuy fdlh fuf’pr la[;k ds foHkDr ekuksa dks iznf’kZr djrs gSA  
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fMftVy lfdZV%& ,sls lfdZV ftldk mi;ksx fMftVy flXUky dks izkslsl fd;s tkus ds fy;s gksrk gS 
mls fMftVy lfdZV dgrs gSA oksYVst ysoy ds vk/kkj ij fdlh bysDVªkfuDl lfdZV ds vkWijs’ku dks 
Li"V fd;k tk ldrk gSA fMftVy lfdZV ds dsl esa flQZ nks oksYVst gksrs gS ,d vf/kd ikWftfVo 
oksYVst vkSj ,d de eku dk oksYVstA vf/kd ikWftfVo oksYVst dk ysoy gkbZ gksrk gS ftls H ls n’kkZrs 
gS vkSj de eku ds oksYVst dk ysoy de gksrk gs ftls L ls n’kkZrs gSA  
fMftVy flLVe & ,slk flLVe tks bl izdkj ds vkWijs’ku ds fy;s cuk gksrk gS ;k ,slk bysDVªkWfuDl 
flLVe tks fd fMftVy lfdZV ;k fMokblsl ls cuk gksrk gS] mls fMftVy flLVe dgrs gSA   
fMftVy flXuy & ,slk flXuy ftlds dsoy nks foHkDr eku gksrs gS ftls Low ;k High bls 0 ;k 1 
ls Hkh n’kkZ;k tkrk gS] fMftVy flXuy dgykrk gSA 
ckbZujh flLVe %&fMftVy bysDVªkWfud lfdZV dh fuf’pr nks laHko LVsV gksrh gSA ,slk flLVe ftldh 
flQZ nks LVsV gksrh gS ckbujh ¼ckbZ&vFkkZr nks½ flLVe dgykrk gSA  
ckbujh uEcj flLVe & ckbujh uEcj flLVe dh nks osY;w gksrh gS ;k rks 0 ;k 1 ckbZujh uEcj flLVe 
dk mi;ksx fMftVy bysDVªkWfuDl esa fd;k tkrk gSA fMftVy flLVe esa vf/kd ikWthfVo oksYVst ds 
ysoy dks H ls n’kkZrs gS vkSj de eku ds oksYVst ysoy dks L ls n’kkZrs gSA ;g ckbZujh uEcj flLVe ls 
fjysVsM gksrk gS tgkWa L=0 vkSj H=1 vlkbZu fd;k tkrk gSA fMftVy lfdZV ds }kjk dbZ QaD’kul dks 
ykWftdy vkWijs’kul ls iw.kZ fd;k tkrk gSA blh izdkj lR; ¼T½ vkSj vlR; ds fy;s ¼F½ dk mi;ksx 
fd;k tkrk gSA  
 
uEcj flLVel%& fMftVy lfdZV ds vFkZesfVd esa fuEu pkj izdkj ds uEcj flLVe dk mi;ksx fd;k 
tkrk gS& 
1- Msfley uEcj flLVe & bldk csl ;k vk/kkj ;k jsfMDl 10 gksrk gS vFkkZr bl uEcj flLVe dks 
fjizstsUV fd;s tkus ds fy;s 10 fofHkUUk flEcksYl 0]1]2]3]4]5]6]7]8]9 ftls fMftV~l ds uke ls Hkh tkuk 
tkrk gS] dk mi;ksx fd;k tkrk gSA  
2- ckbZujh uEcj flLVe & bl uEcj flLVe dk vk/kkj 2 gksrk gS vFkkZr bl uEcj flLVe dks fjizstsUV 
fd;s tkus ds fy;s 2 fofHkUu flEcksYl 0 ;k 1 dk mi;ksx fd;k tkrk gSA   
3- vkWDVy uEcj flLVe & bl uEcj flLVe dk vk/kkj 8 gksrk gS vFkkZr bl uEcj flLVe dks fjizstsUV 
fd;s tkus ds fy;s 8 fofHkUu flEcksYl] 0]1]2]3]4]5]6]7 dk mi;ksx fd;k tkrk gSA 
4- gsDlkMsfley uEcj flLVe & bl uEcj flLVe dks vk/kkj 16 gksrk gS vFkkZr bl uEcj flLVe dks 
fjizstsUV fd;s tkus ds fy;s 16 fofHkUu flEcksYl] 0]1]2]3]4]5]6]7]8]9]A,B,C,D,E,F dk mi;ksx fd;k tkrk 
gSA  
Msfley uEcj flLVe &bl flLVe dk csl 10 gksrk gS vkSj ;g fLFkrh ds eku ij fuHkZj gksus okyk 
fLkLVe gSA vFkkZr fMftV dk eku mldh fLFkrh ij fuHkZj djrk gSA 
 ¼a½ csl ;k jsfMDl & fofHkUu fMftV~l dh la[;k ftlds }kjk uEcj flLVe dks fjizstsUV fd;k 
tkrk gS csl ;k jsfMDl dgykrk gSA bl uEcj flLVe dk csl ;k jsfMDl 10 gksrk gS vFkkZr bl uEcj 
flLVe es*10 fofHkUu flEcksYl ;k fMftV~l 0]1]2]3]4]5]6]7]8]9 dk mi;ksx fd;k tkrk gSA la[;k ds izR;sd 
uEcj dh fLFkrh dks n’kkZ;s tkus ds fy;s mDr fMftV~l dk iz;ksx fd;k tk ldrk gSA  
 ¼b½ fLFkrh eku & izR;sd fMftV dh ,scflfy;qV osY;q fLFkj gksrh gS fdUrq mldh fLFkrh osY;q 
¼iksft’ku osY;w ;k osV½ dk fu/kkZj.k ml la[;k esa ml fMftV dh fLFkrh ij fuHkZj djrk gSA   
mnkgj.kkFkZ& 5000 esa 5 dh iksft’ku osY;q] 500 esa fLFkr 5 dh iksft'ku osY;q ds leku ugha gSA 
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la[;k 7777 esa izR;sd 7 dh iksft’ku osY;q fuEukuqlkj gksxh   
 

 
 
mlh izdkj ,d la[;k 8530 dks fuEukuqlkj rksM+k tk ldrk gSA  
8531= 8*103+5*102+3*101+1*100 

mDr la[;k esa vad&1 yhLV flaxuhfQdsUV fMftV (LSD) gS vkSj vad 8 eksLV flaxuhfQdsUV fMftV 
(MSD) gSA 
blh izdkj la[;k 8531.532 dks fuEu izdkj ls fy[kk tk ldrk gS&  
8531.532= 8*103+5*102+3*101+1*100+5*10-1+3*10-2+2*10-3 
      bl izdkj Li"V gsS fd]iksft'ku osY;q izkIr fd;s tkus ds fy;s ml uEcj flLVe ds vk/kkj dh ?kkr 
dks c<+k;k tkdj fLFkrh ds vuqlkj izkIr fd;k tk ldrk gSA n'keyo fcUnq ds ckWa;s ?kkr dh la[;k 0 ls 
'kq: gksrh gS vkSj n'keyo ds nkfgaus vksj ?kkr dh la[;k -1 ls izkjaHk gksrh gSA  
 
ckbZujh uEcj flLVe & bl uEcj flLVe dk vk/kkj 2 gksrk gS vFkkZr bl uEcj flLVe dks fjizstsUV 
fd;s tkus ds fy;s 2 fofHkUu flEcksYl 0 ;k 1 dk mi;ksx fd;k tkrk gSA bls fcV~l Hkh dgrs gSA bl 
uEcj flLVe esa Hkh mDrkuqlkj iksft'ku osY;q flLVe dk mi;ksx fd;k tkrk gSA  
  
 ¼a½ csl ;k jsfMDl & bl uEcj flLVe dk csl ;k jsfMDl 2 gksrk gS vFkkZr bl uEcj flLVe esa 
nks fofHkUu fMftV~l 0 vkSj 1 dk mi;ksx fd;k tkrk gSA lHkh ckbZujh uEcj 0 vkSj 1 dh fLVªUxl ls 
feydj cus gksrs gSA  
 
fucy& 22=4 fcV~l ds leqg dks fucy dgrs gSA  
ckbZV& 23= 8 fcV~l ds xzqi dks ckbZV dgrs gSA  
fdyks fcV~l& 210= 1024 fcV~l = fdyks fcV~l 
esxk fcV~l&  220  = 1024*1024 fcV~l  
fxxk fcV~l& 230 = 1024*106 
Vsjk fcV~l & 240 = 1024* 10 
 
mnkgj.kkFkZ Msfley uEcj ls vyx fd;s tkus ds fy;s bl uEcj flLVe esa la[;k 11 dks ou&ou vkSj 
11011 dks ou&ou&t+hjks&ou&ou iM+k tkosxkA rFkk Msfley uEcj flLVe ls vyx fd;s tkus ds fy;s 
Mslhey uEcj flLVe ds lcfLdzIV esa 10 vkSj ckbZujh uEcj flLVe esa lcfLdzIV 2 dk mi;ksx fd;k 
tkrk gSA  
 
Msfley uEcj & ¼685½10] ¼9985½10] ¼15573½10 
ckbZujh UkEcj &  ¼110½2] ¼11011½2] ¼1010½2   
 
 ¼b½ fLFkfr eku & Msfley uEcj flLVe ds leku ckbZujh flLVe esa Hkh iksft'ku osY;q gksrh gSA 
fdUrq ckbZujh ds izdj.k esa izR;sd fcV dk fLFkrh eku vk/kkj 2 ds ?kkrkad ds :Ik esa gksrk gSA ckbZujh 
IokabV ds ck,sa lkbM vk/kkj 2 dh ?kkr 0 ls izkjaHk gksdj cM+rh gS tcdh ckbZujh IokabV ds nka,sa lkbZM -1 
ls izkjaHk gksdj ?kVrh gSA  
mnkgj.kkFkZ & ,d 8 fcV ds ckbZujh uEcj 11101-101 ds IkzR;sd fcV dk fLFkrh eku ;k osV@iksft'ku 
osY;q fuEukuqlkj n'kkZ;k tk ldrk gS& 
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ckbZujh IokabV ds ck,sa ikWpoha fcV dk vf/kdre fLFkrh eku gksrk gS blfy;s bls Most Significant Digit 
dgrs gsS blh izdkj ckbZujh IokbaV ds nk,sa lkbZM rhljh fcV dh fLFkrh osY;q lcls de gksrh gS blfy;s 
bls Least Significant Digit dgrs gSA  
 
 ckbZujh ls Msfley ifjorZu & fn;s x;s ckbZujh baVhtj ¼lEIkw.kZ½ uEcj dks mlds rqY; Mslhey 
uEcj esa ifjorZu djus ds fy;s fuEu fof/k dk mi;ksx fd;k tkrk gSA  

1- ckbZujh uEcj dh izR;sd fcV dks iafDr esa fy[krs gSA  
mijksDrkuqlkj n'kkZ;h xbZ fo/kh vuqlkj izR;sd ckbZujh fcV dk osV ;k fLFkrh eku fy[kk tkrk gSA  
2- izR;sd osV ;k fLFkrh eku dks tksM+ fn;k tkrk gSA  

;g ckbZujh ds rqY; Msfley uEcj gksxk A  
mnkgj.k 1 %&  ¼110011½2 = ¼?½10 dks blds rqY; Mslhey uEcj esa ifjofrZr fd;s tkus ds fy;s&  

 
mnkgj.k 2%&  ¼1101.101½2 = ¼?½10 dks blds rqY; Mslhey uEcj esa ifjofrZr fd;s tkus ds fy;s&  

 
Double-Dadd fo/kh & bl fo/kh ds }kjk ckbZujh baVhtj ;k iw.kkZad ¼,slh la[;k ftlesa dksbZ Hkh 
vkaf'kd Hkkx ugha gksrk½ dks vklkuh vkSj de le; esa Mslhey uEcj esa ifjofrZr fd;k tk ldrk gSA ;g 
fo/kh fuEukuqlkj gSA  
LVsi&1%& lcls ckbZa ckbZujh fcV dks Mcy fd;k tkdj mls nkbZa ckbZujh fcV esa tksM+k tkrk gSA 
LVsi&2%& mDrkuqlkj izkIr ;ksx dks Mcy fd;k tkdj vxyh nkbZ ckbZujh fcV esa tksM+k tkrk gSA  
LVsi&3%& LVsi&2] dks yxkrkj tkjh j[krs tc rd dh vafre fcV viuh iwoZ dh Mcy ;ksx ls tqM+ ugha 
tkrh gSA  
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mnkgj.k&2%& Mcy MsM fo/kh dk mi;ksx dj ¼110110½2 dks mlds rqY; Mslhey uEcj esa cnfy;sA  
1- 2*1 = 2 bls vxyh fcV 1 esa tksM+us ij 2+1=3 
2- 3*2= 6  bls vxyh fcV 0 esa tksM+us ij 6+0=6 
3- 6*2= 12 bls vxyh fcV 1 esa tksM+us ij 12+1=13 
4- 13*2= 26 bls vxyh fcV 1 esa tksM+us ij 26+1=27 
5- 27*2= 54 bls vxyh fcV 0 esa tksM+us ij 54+0=54 

 
Mslhey ls ckbZujh uEcj esa ifjorZu%&  

 1-iw.kkZad& ;fn nh xbZ la[;k iw.kkZad esa gS rks mls ckbZujh uEcj esa ifjorZu ds fy;s fMokbZMsM ckbZ 
Vw esFkM+ ;k Mcy Ms+cy esFkM dk mi;ksx fd;k tkrk gSA bl izfdz;k esa nh xbZ la[;k dks 2 ls Hkkx nsaxs 
rFkk 'ks"kQyksa dks lh/ks gkFk dh rjQ fy[ksaxs ,slk rc rd djsaxs rc rd fd HkkxQy 'kwU; ugha gks tkrkA 
var esa 'ks"kQyksa dks uhps ls Åij dh vksj fy[kdj ckbujh la[;k izkIr djsaxsA  

 

 
2- vkaf'kd Hkkx& bl izdj.k esa eYVhIykbZ ckbZ 2 fo/kh dk mi;ksx fd;k tkrk gSA izR;sd fcV dks 
2 ls xq.kk fd;k tkrk gS ,ao iw.kkZad okys fgLls dks nkfgus gkFk dh rjQ fy[kuk gksxk rFkk var esa 
iw.kkZadks dks Åij ls uhps i<+uk gksxkA  

mRrj& ¼0.625½10 
= ( 100)2 

 

 
mRrj& ¼0.80½10 ≈ ( 1100)2 
bl mnkgj.k ls Li"V gsS fd viw.kkZadks dh fLFkfr esa izfdz;k cgqr nsj rd py ldrh gsS dHkh dHkh rks 
bldk var izkIr fd;k gh ugha tk ldrk gSA bl fLFkfr esa lUuhdVu (Approximation) djuk gksxkA  
iw.kkZadksa dks mij ls uhps i<+k tkosxkA 
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lkbuM ckbZujh uEcjl &   
 lkbZu esxfuV~;wM fjizstsUVs'ku%& Mslhey uEcj flLVe esa (+) fpUg dk mi;ksx /kukRed la[;k ds 
fy;s fd;k tkrk gS vkSj  (-) fpUg dk mi;ksx _.kkRed la[;k dks n'kkZus ds fy;s fd;k tkrk gSA /ku 
fpUg dks lkekU;r% NksM+ fn;k tkrk gSA bl izdkj fpUg dh vuqifLFkfr] la[;k ds /kukRed gksuk n'kkZrh 
gSA uEcjl dk ;g fjizstsUVs'ku dks lkbZuM uEcj dgrs gSA  
 fMftVy lfdZV flQZ nks flEcksyl 0 vkSj 1 dks le>rs gSA bl dkj.k ckbZujh uEcj flLVe esa 
la[;k ds lkbZu dks n'kkZus ds fy;s 0 ;k 1 dk mi;ksx fd;k tkrk gSA lkekU;r% ,d vfrfjDr fcV] 
lkbZu fcV ds :Ik esa uEcj ds eksLV flXfufQdsaV fcV ds LFkku ij j[k nh tkrh  gSA 0 fCkV dk mi;ksx 
ls /kukRed la[;k dks fjizstsUV fd;k tkrk gSA tcfd fcV 1  _.kkRed la[;k dks fjizstsUV djrh gSA  
mnkgj.k & 8 fCkV lkbZuM ckbZujh uEcj 01000100 fjizstsUV djrh gS /kukRed la[;k dks vkSj bldh 
osY;w@esxfuV~;wM ¼1000100½2 = ¼68½10 ys¶V eksLV fcV 0 ¼MSB½ tks ;g n'kkZrh gS fd uEcj /kukRed 
gSA  
    blh izdkj lkbuM ckbZujh uEcj 11000100 fjizstsUV djrh gS fd ;g _.kkRed la[;k gS vkSj 
bldh osY;w@esxfuV~;wM ¼1000100½2 = ¼68½10 gS ys¶V eksLV fcV 1 ¼MSB½ tks ;g n'kkZrh gS fd uEcj 
_.kkRed gS vkSj vU; lkr fcV bldk esxfuV~;wM n'kkZrh gSA  
blizdkj lkbZuM uEcj dk fjizstsUVs'ku] lkbZuM esXfuV~;wM fjizstsUVs'ku dgykrk gSA  
mnkgj.k%& uhps ckbZujh uEcj dk lkbZuM esxfuV~;wV fjizstsUVs'ku n'kkZ;k x;k gS bl la[;k ds rqY; 
Msfley uEcj Kkr dhft;sA  
¼v½ 1011001 ¼c½ 001000 ¼l½ 01011 ¼n½ 11111  
gy&¼v½ ckbZujh la[;k 1011001 esa lkbZu fcV 1 ;g n'kkZrh gS fd la[;k _.kkRed gSA bl la[;k dk           
         esxfuV~;wM    011001 = ¼25½10 
blfy;s        ¼1011001½2 = ¼-25½10  
¼c½ ckbZujh la[;k 001000 esa lkbZu fcV 0 ;g n'kkZrh gS fd la[;k /kukRed gSA bl la[;k dk           
         esxfuV~;wM   01000 =  ¼8½10  
blfy;s        ¼001000½2 = ¼+8½10  
¼l½ ckbZujh la[;k 01011 esa lkbZu fcV 0 ;g n'kkZrh gS fd la[;k /kukRed gSA bl la[;k dk           
         esxfuV~;wM   1011 =  ¼11½10  
blfy;s        ¼01011½2 = ¼+11½10  
¼n½ ckbZujh la[;k 11111 esa lkbZu fcV 1 ;g n'kkZrh gS fd la[;k _.kkRed gSA bl la[;k dk           
         esxfuV~;wM    1111 = ¼15½10 
blfy;s        ¼11111½2 = ¼-15½10  
 
oul~ dkEIyhesUV fjizstsUVs'ku %& ckbZujh uEcj flLVe esa ;fn 1 dks 0 ls vkSj 0 dks 1 ls fjIysl dj 
fn;k tkos rks ifj.kkeh uEcj dks igyh la[;k dk oul~ dkEIyhesUV dgrs gSA bl izdkj izkIr nksuksa 
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la[;k,sa ,d nwljs dh dkEIyhesUV gksrh gSA ;fn ,d la[;k /kukRed gS rks bl la[;k dk dkEIyhesUV] 
_.kkRed la[;k ,ao leku esxfuV~;wM vksSj okbl&ojlk gksrh gSA   
tSls] ;fn ¼01111½2  fjizstsUV djrh gS ¼+15½10] bl fjizstsUVs'ku esa  ¼10000½2  fjizstsUV djrk  ¼-15½10  
bl fo/kh dk mi;ksx lkbZuM uEcj dks fjizstsUV fd;s tkus ds fy;s vf/kdka'kr% fd;k tkrk gSA bl 
fjizstsUVs'ku esa Hkh MSB 0 /kukRed la[;k dks ,ao 1 _.kkRed la[;k dks n'kkZrh  gSA   
mnkgj.k 1%& fuEu ckbZujh uEcj dk oul~ dkEIyhesUV Kkr fdft;sA  
¼v½ 111001010  ¼c½ 10101100 
gy%& ¼v½ 000110101  
      ¼c½ 01010011 
mnkgj.k 2%& fuEu la[;kvksa dks oul dkEIyhesUV QkeZ esa cnfy;sA  
¼v½ $7 vkSj &7 ¼c½ $8 vkSj &8  ¼l½  $15 vkSj &15 
gy%& ¼v½   ¼$7½10 = ¼0111½2 
vkSj      ¼&7½10 =¼1000½2  
¼c½   ¼$8½10 = ¼01000½2 
vkSj     ¼&8½10 = ¼10111½2  
¼l½   ¼$15½10 = ¼01111½2 
vkSj     ¼&15½10 = ¼10000½2  
uksV%&1- mDr mnkgj.k ls Li"V gS fd] /kukRed la[;k dk lkbZu esxfUkV~;wM fjizstsUVs'ku vkSj oul~ 
dkEIyhesUV fjizstsUVs'ku leku gksrk gSA ¼flQZ /ku lkbZu ds fy;s 0 dk mi;ksx fd;k tkrk gSA ½ 
2- _.kkRed la[;k dk oul dkEIyhesUV fjizstsUVs'ku Kkr djus ds fy;s] ml la[;k dks /kukRed la[;k 
ekurs gq,s mldk lkbZu esxfuV~;wM fjizstsUV'ku ;k oul dkEIyhesUV fjizstsUVs'ku Kkr djrs gS ¼D;ksafd 
/kukRed la[;k dk lkbZu esxfuV~;wM fjizstsUVs’ku vkSj oul dkEIyhesUV fjizstsUVs'ku leku gksrk gS½ mlds 
ckn ml la[;k dk dkEIyhesUV vFkkZr 1 dks 0 ls ,ao 0 dks 1 ls izfrLFkkfir djrs gSA  

   bl fLFkfr esa Hkh MSB 0 /kukRed la[;k dks ,ao 1 _.kkRed la[;k dks n'kkZrh gSA   
 
Vwl dkEIyhesUV fjizstsUVs'ku %&fdlh ckbZujh uEcj ds oul dkEIyhesUV esa ;fn 1 tksM+ fn;k tkos rks 
ifj.kkeh la[;k]nh xbZ ckbZujh la[;k dh Vwl dkEIyhesUV dgykrh gSA bl fjizstsUVs'ku esa Hkh ;fn MSB 0 
gS rks la[;k /kukRed vkSj ;fn MSB 1 gS rks la[;k _.kkRed gksxhA  
mnkgj.k 1%& fuEu la[;kvksa dk Vwl dkEIyhesUV Kkr fdft;sA  
¼v½ 11001010   ¼c½ 101001101 
gy& ¼v½ ckbZujh uEcj& 11001010 
 oul dkEIyhesUV&  00110101 
Vwl dkEIyhesUV ds fy, oul dkEIyhesUV esa 1 dks tksM+k tkosxkA  
 00110101 
      $ 1 

00110110 
¼c½ ckbZujh la[;k& 101001101 
ou dkEIyhesUV  &  010110010 

Vwl dkEIyhesUV ds fy, oul dkEIyhesUV esa 1 dks tksM+k tkosxkA  
 010110010 
      $  1 

010110011    
uksV%& mDr mnkgj.k ls Li"V gS fd 

1- ;fn nh xbZ la[;k dh LSB 1 gS rks bldk Vwl dkEIyhesUV izkIr fd;s tkus ds fy;s LSB fcV 1 
dks NksM+dj izR;sd 0 dks 1 vkSj 1 dks 0 ls ifjofrZr fd;s tkdj la[;k dk Vwl dkEIyhesUV izkIr 
fd;k tk ldrk gSA  

2- ;fn nh xbZ la[;k dh LSB 0 gS rks bldk Vwl dkEIyhesUV izkIr fd;s tkus ds fy;s LSB ls 
MSB fcV dh vksj Ldsfuax ,ao mu fcV~l dks ;Fkkor j[kk tkdj tc rd dh LSB ls MSB 
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fcV dh vksj Ldsfuax ds nkSjku fcV 1 ugha izkIr gks tkrh] fcV 1 IkzkIr gks tkus ij ml fcV 1 
dks ;Fkkor fy[kk tkdj 'ks"k fcV~l esa 0 dks 1 ls vkSj 1 dks 0 ls ifjofrZr fd;s tkus ij nh xbZ 
la[;k dk Vwl dkEIyhesUV izkIr fd;k tk ldrk gSA  

mnkgj.k 1%& fuEu la[;kvksa dk Vwl dkEIyhesUV Kkr fdft;sA  
¼v½ 01100101 
gy& la[;k&   0 1 1 0 0 1 0 1 
Vwl dkEIyhesUV& 1 0 0 1 1 0 1 1 
 
¼c½ 11001100 
gy& la[;k&   1 1 0 0 1 1 0 0 
Vwl dkEIyhesUV& 0 0 1 1 0 1 0 0 
mnkgj.k 2%& la[;k ¼&20½10+ dks fuEukuqlkj fjizstsUV fdft;sA  
¼1½ lkbZu esxfuV~;wM+ 
¼2½ oul dkEIyhesUV  
¼3½ Vwl dkEIyhesUV fjizstsUVs'ku  
gy& _.kkRed la[;k dk oul~ dkEIyhesUV fjizstsUVs'ku Kkr djus ds fy;s] ml la[;k dks /kukRed 
la[;k ekurs gq,s mldk lkbZu esxfuV~;wM fjizstsUVs'ku ;k oul dkEIyhesUV fjizstsUVs'ku Kkr djrs gS 
¼D;ksafd /kukRed la[;k dk lkbZu esxfuV~;wM fjizstsUVs'ku vkSj oul dkEIyhesUV fjizstsUVs'ku leku gksrk 
gS½ mlds ckn ml la[;k dk dkEIyhesUV vFkkZr 1 dks 0 ls ,ao 0 dks 1 ls izfrLFkkfir djrs gSA  
  ¼$20½10 = ¼010100½2  
vFkkZr la[;k ¼&20½10 dks fuEu izdkj fjizstsUV fd;k tkosxk  
¼1½ lkbZu esxfuV~;wM +&           110100 
¼2½ oul dkEIyhesUV fjizstsUVs'ku & 101011 
¼3½ Vwl dkEIyhesUV fjizstsUVs'ku &  101100 
ckbZujh vjFkesfVd %& vjFkesfVd vkWijs'ku tSls tksM+uk] ?kVkuk] xq.kk] ,ao Hkkx fd;s tkuk ;g 
vjFkesfVd vkWijs'ku ckbZujh uEcj ds fy;s Hkh fd;s tk ldrs gS ftldh fo/kh Mslhey uEcj flLVe dh 
vis{kk ljy gksrh gS D;ksafd bl uEcj flLVe esa dsoy nks gh fcV 0 vkSj 1 gksrh gSA  

1- ckbZujh dk tksM+ fd;s tkuk & ckbZujh fcV~l dks tksM+us ds fy;s fuEu fu;e gksrs gSA 
v- 0+0 = 0 
c- 0+1 = 1 
l- 1+0 = 1 
n- 1+1 = 0 with a carry 1 ;k (10)2 

 
mnkgj.k 1%& fuEu ckbZujh uEcj dks tksfM+;sA  
¼v½ 10110 vksSj 11001  ¼c½ 110011 vkSj 101001  
gy& ¼v½ 1 0 1 1 0 
 + 1 1 0 0 1 
                                    
 1 0 1 1 1 1 
  
Carry                
                 
gy&¼c½   
          ¼1½     ¼1½   Carry  

1 1 0 0 1 1  
 + 1 0 1 0 0 1    
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        1     0      1     1      1      0      0 
 
Carry 
 
mnkgj.k 2%& fuEu ckbZujh uEcj dks tksfM+;sA  

111111$101011$110011 
gy&         1 
       ¼1½     ¼1½    ¼1½     1      ¼1½      

1 1 1 1 1 1 
1 0 1 0 1 1  
1 1 0 0 1 1  

        
1 0 0 1 1 1 0 1 
 
uksV%&mDr ckbZujh fcV~l ds ;ksx ds mnkgj.kksa ds voyksdu ls ;g LIk"V gksrk gS fd] 

1- ftl dkWye esa tksM+ fd;k tkuk gS ogkWa 1 dh la[;k le gS rks ;ksx dh fcV 0 gksxh vkSj ;fn 
ftl dkWye esa tksM+ fd;k tkuk gS ogkWa ;fn fcV 1 fd la[;k fo"ke gS rks ;ksx dh fcV 1 gksxhA  

2- dkWye esa fcV 1 dk izR;sd is;j vFkok tksM+k dSjh 1 mRiUu djrk gS ftls vxys dkWye ds gk;j 
fcV esa tksM+k tkrk gSA  
 
2- ckbZujh dk ?kVkuk %& ckbZujh fcV~l dks ?kVkus ds fy;s fuEu fu;e gksrs gSA 

v- 0-0 = 0 
c- 1-0 = 1 
l- 1-1 = 0  
n- 0-1 = 1 with a barrow of 1 from the next column of minuend    ;k    
(10)2-1 = 1 

tc fu;e “n” dk mi;ksx fd;k tkrk gS rks m/kkjh dk ;k ckWjks] vxys dkWye dk 'ks"k ekbU;w,saM esa ls 1 
de dj nsrk gSA ;fn vxys dkWye dk ekbU;w,saM 1 gS rks og 0 gks tkosxk ,ao ;fn vxys dkWye dk 
ekbU;w,saM 0 gsS rks og 1 esa ifjofrZr gks tkosxk vkSj ;fn yxkrkj ekbU;w,saM dk vxyk dkWye 0 gS rks og 
1 esa ifjofrZr gksrk jgsxk tc rd fd 1 ugha izkIr gksdj og 0 esa ifjofrZr ugha gks tkrkA  
mnkgj.k 1%& fuEu ckbZujh la[;kvksa dks ?kVkb;sA  
       ¼1011½2&¼0110½2 
gy&    
   1 0 1 1 Minuend 
  & 0 1 1 0 Subtrahend 
                     

0      1      0      1      Diffrence 
mnkgj.k 2%& ckbZujh la[;k 10110 esa ls ckbZujh la[;k 01011 ?kVkb;sA  
gy& 
   1 0 1 1 0  
  & 0 1 0 1 1  
 
   0 1 0 1 1 
dkWye 1%&   0&1     = 1 with a barrow of 1 
dkWye 2%&   0 (after barrow)&1   = 1 with a barrow of 1 
dkWye 3%&  0 (after barrow)&0   = 0  
dkWye 4%&  0&1     = 1 with a barrow of 1 
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dkWye 5%&  0 (after barrow)&0   = 0  
 
 oul dkEIyhesUV ds }kjk ckbZujh dk ?kVkuk %& bl fo/kh ls ckbZujh fcV dk ?kVkuk fuEu 
fu;ekuqlkj gksxk& 

1- LkcVªk,saM dk oul dkEIyhesUV Kkr fd;k tkrk gsSA  
2- izkIr bl oul dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
3- vk[kjh 1 ;k 0 ij ,saM vjkWmUM dSjh dks ijQkEkZ fd;k tkrk gSA  
4- ;fn ,saM vjkmUM dSjh ugha gS vFkkZr ;g 0 gsS rc mRrj ds fy;s mldk fjdkEIyhesaV Kkr fd;s 

tkdj _.k fpUg dks blds lkFk layXu dj fn;k tkrk gsSA  
5- ;fn ,saM vjkmUM dSjh 1 gsS rks fjdkEIyhesaV dh vko’;drk ugha gksrh gSA ml dSjh 1 dks 'ks"kQy 

esa tksM+ fn;k tkrk gSA  
 
mnkgj.k 1%& oul dkEIyhesaV fo/kh dk mi;ksx dj ckbZujh uEcj 1010 dks ckbZujh la[;k 1110 esa 
ls ?kVkbZ;s A  
gy& 1- LkcVªk,saM dk oul dkEIyhesUV Kkr fd;k tks & 0101 gksxkA 

  2- izkIr bl oul dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
  1 1 1 0 
 $ 0 1 0 1 

  
 1 0 0 1 1 
 
Carry 
3- mDr nksuksa la[;kvksa dks tksM+s tkus ij vk[kjh fLFkrh ij dSjh 1 IkzkIr gksrh gS] bl dSjh dks 'ks"kQy esa 
tksM+ fn;k tkrk gS ftls ,saM vjkWmUM dSjh dgrs gSA vFkkZr& 
 
  0 0 1 1  
 $    1 
 

 0 1 0 0 
mRrj& ¼0100½2  

 
mnkgj.k 2%& oul dkEIyhesaV fo/kh dk mi;ksx dj ckbZujh uEcj 11011 dks ckbZujh la[;k 10001 esa 
ls ?kVkbZ;sA  
gy & 1- LkcVªk,saM dk oul dkEIyhesUV Kkr fd;k tks & 00100 gksxkA 

2- izkIr bl oul dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
  1 0 0 0 1 
 $ 0 0 1 0 0 

  
  1 0 1 0 1 
 
No carry 
3- bl izdj.k esa ,sasM vjkWmUM+ dSjh ugha gS rks fu;e 4 ds vuqlkj bl izkIr la[;k dk fjdkEIyhesaV fy;k 
tkdj _.k fpUg dks layXu dj fn;k tkrk gSA tks mRrj gksxkA  
vFkkZr & mRrj%&   ¼&01010½2 
 

Vwl dkEIyhesUV ds }kjk ckbZujh dk ?kVkuk %& bl fo/kh ls ckbZujh fcV dk ?kVkuk fuEu fu;ekuqlkj 
gksxkA  

1- LkcVªk,saM dk Vwl dkEIyhesUV Kkr fd;k tkrk gsSA  
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2- izkIr bl Vwl dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
3- vk[kjh dSjh dks NksM+ fn;k tkrk gSA  
4- ;fn vk[kjh dSjh 1 gsS rc mRrj /kukRed gksxk vkSj mlds fjdkEIyhesaV dh vko';drk ugha 

gksxhA 
5- ;fn vk[kjh dSjh 0 gsS rks fjdkEIyhesaV fy;k tkdj _.k fpUg dks layXu dj fn;k tkrk gsSA   

mnkgj.k 1%& Vwl dkEIyhesaV fo/kh dk mi;ksx dj ckbZujh uEcj 10000 dks ckbZujh la[;k 10110 esa 
ls ?kVkbZ;sA  
gy & 1- LkcVªk,saM dk oul dkEIyhesUV Kkr fd;k tks  01111 gksxkA blls Vwl dkEIyhesaV izkIr fd;k 
tkrk gSA Vwl dkEIyhesaV %& 01111$1 =  10000 

  2- izkIr bl Vwl dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
 
   1 0 1 1 0 
   1 0 0 0 0 

 
                1 0 0 1 1 0 
 
 
         Mªki fd;s tkus ij Qk;uy mRrj    00110 gksxkA 
mnkgj.k 2%& Vwl dkEIyhesaV fo/kh dk mi;ksx dj ckbZujh uEcj 1101 dks ckbZujh la[;k 1010 esa 
ls ?kVkbZ;sA  
gy & 1- LkcVªk,saM dk oul dkEIyhesUV Kkr fd;k tks  0010 gksxkA blls Vwl dkEIyhesaV izkIr fd;k 
tkrk gS A Vwl dkEIyhesaV %& 0010$1 =  0011 

  2- izkIr bl Vwl dkEIyhesUV dks ekU;w,saM+ esa tksM+k tkrk gSA  
 
   1 0 1 0  
   0 0 1 1  

 
                 1 1 0 1  
 
 dksbZ dsSjh ugha gSA bl fLFkrh esa mRrj dk fjdkEIyhesUV fy;s tkus ds fy;s blesa ls 1 
dks ?kVk;k tkrk gS rks 1100 izkIr gksrk gSA i'pkr fjdkEIyhesUV fy;s tkus ij ,oa ekbul lkbZu vVSp 
fd;s tkus ij ;g la[;k  &0011 izkIr gksrh gS tks fd Qk;uy mRrj gSA  
 
vkWDVy uEcj flLVe%& bl flLVe dk csl 8 gksrk gS vkSj ;g fLFkrh ds eku ij fuHkZj gksus okyk 
fLkLVe gSA vFkkZr fMftV dk eku mldh fLFkrh ij fuHkZj djrk gSA 
 ¼a½ csl ;k jsfMDl& fofHkUu fMftV~l dh la[;k ftlds }kjk uEcj flLVe dks fjizstsUV fd;k 
tkrk gS csl ;k jsfMDl dgykrk gSA bl uEcj flLVe dk csl ;k jsfMDl 8 gksrk gS vFkkZr bl uEcj 
flLVe dks 08 fofHkUu flEcksYl ;k fMftV~l 0]1]2]3]4]5]6] vkSj 7 ds mi;ksx ls iznf'kZr fd;k tk ldrk 
gSA  
 ¼b½ fLFkrh eku& izR;sd fMftV dh ,scflfy;qV osY;q fLFkj gksrh gS fdUrq mldh fLFkrh osY;q 
¼iksft’ku osY;w@osV½ dk fu/kkZj.k ml la[;k esa ml fMftV dh fLFkrh ij fuHkZj djrk gSA   
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vkDVy ls Msfley ifjorZUk%&  
 
 

 
 
 
Mslhey ls vkDVy esa ifjorZUk%&  

 
ckbZujh ls vkDVy esa ifjorZUk%& bl izdkj ds ifjorZu esa vkDVy IokbaV ls izkjaHk dj ckbZujh dks rhu  
ds xzqi esa ckWV fn;k tkrk gS vkSj izR;sd xzqi dks mlds rqY; vkDVy uEcj esa ifjofrZr dj fn;k tkrk 
gSA vkWDVy IokbaV ds ck,sa vkSj rhu fcV dk xzqi cukrs oDr ;fn rhu xzqi ds fy;s fcV de gksrks ckbZujh 
uEcj ds vkxs 0 fCkV dks tksM+ fn;k tkrk gS vkSj vkDVYk IokabV ds nkfguh vkSj rhu fcV dk xzqi cukus 
ds fy;s ckbZujh la[;k ds ihNs vFkkZr nk;sa vksj 0 fCkV dks tksM+ fn;k tkrk gSA   
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vkDVy ls ckbZujh esa ifjorZUk%& bl izdkj ds ifjorZu esa vkDVy IokbaV ls izkjaHk dj vkDVj fcV dks 
rhu ds ckbZujh xzqi esa fy[k fn;k tkrk gSA rhu fcV dk xzqi cukrs oDr ;fn rhu xzqi ds fy;s fcV de 
gks rks ckbZujh uEcj ds vkxs vFkkZr ck;sa 0 fCkV dks tksM+ fn;k tkrk gSA  
  

 
 
mi;ksx & Li"V gS fd vkDVy uEcj flLVe esa uEcj dh la[;k ckbZujh uEcj flLVe dh vis{kk ,d 
frgkbZ gksrh gSA  
 
gSDlkMslhey uEcj flLVe%& bl flLVe dk csl 16 gksrk gS vkSj ;g fLFkrh ds eku ij fuHkZj gksus okyk 
fLkLVe gSA vFkkZr fMftV dk eku mldh fLFkrh ij fuHkZj djrk gSA 
 ¼a½ csl ;k jsfMDl& fofHkUu fMftV~l dh la[;k ftlds }kjk uEcj flLVe dks fjizstsUV fd;k 
tkrk gS csl ;k jsfMDl dgykrk gSA bl uEcj flLVe dk csl ;k jsfMDl 16 gksrk gS vFkkZr bl uEcj 
flLVe dks 16 fofHkUu flEcksYl ;k fMftV~l 0]1]2]3]4]5]6]7]8]9] A, B, C, D, E, F ds mi;ksx ls 
iznf'kZr fd;k tk ldrk gSA  
 ¼b½ fLFkrh eku& izR;sd fMftV dh ,scflfy;qV osY;q fLFkj gksrh gS fdUrq mldh fLFkrh osY;q 
¼iksft’ku osY;w@osV½ dk fu/kkZj.k ml la[;k esa ml fMftV dh fLFkrh ij fuHkZj djrk gSA 
 

 
 

ckbZujh ls gsDlkMslhey esa ifjorZUk%& bl izdkj ds ifjorZu esa ckbZujh IokabV ls izkjaHk dj ckbZujh dks 
pkj xzqi esa ckWV fn;k tkrk gS vkSj izR;sd xzqi dks mlds rqY; gsDlkMslhey uEcj esa ifjofrZr dj fn;k 
tkrk gSA ckbZujh IokbaV ds ck,sa vkSj pkj fcV dk xzqi cukrs oDr ;fn pkj xzqi ds fy;s fcV de gks rks 
ckbZujh uEcj ds vkxs 0 fCkV dks tksM+ fn;k tkrk gS vkSj ckbZujh IokabV ds nkfguh vkSj pkj fcV dk xzqi 
cukus ds fy;s ckbZujh la[;k ds ihNs vFkkZr nk;sa vksj 0 fCkV dks tksM+ fn;k tkrk gSA   
mnkgj.k%& ¼1110010101111½2 = ¼?½16 
 

0001  1100  1010  1111  
 
   1     C     A    F 
mRrj %& ¼1110010101111½2 = ¼1CAF½16 
 
gsDlkMslhey ls ckbZujh esa ifjorZUk%& bl izdkj ds ifjorZu esa gsDlkMslhey IokbaV ls izkjaHk dj 
gsDlkMslhey fcV dks pkj ds ckbZujh xzqi esa ckWV fn;k tkrk gSA pkj fcV dk xzqi cukrs oDr ;fn pkj 
xzqi ds fy;s fcV de gks rks ckbZujh uEcj ds vkxs vFkkZr ck;sa 0 fCkV dks tksM+ fn;k tkrk gS A  
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mnkgj.k%& ¼AFCB2.A9½16 = ¼?½2 
 gsDlkMslhey IokabV 
 A          F   C   B          2 .  A     9 
 
 
1010         1111          1100  1011        0010       .        1010     1001  
 
        ckbZujh IokabZV 
 
mRrj%&  ¼AFCB2.A9½16 = ¼ 10101111110010110010.10101001½2 
 
mi;ksx%& mijksDr mnkgj.k ls Li"V gS gsDlkMsfley uEcj flLVe esa la[;k dh yEckbZ ckbZujh uEcj 
flLVe dh vis{kk ,d pkSFkkbZ gksrh gSA blfy;s dEI;wVj izksxzke ;k dEI;wVj vkWijs'ku esa MkVk dks gs.My 
fd;k tkuk cgqr vklku gS tcfd og vkWDVy ;k gsDlkuEcj uEcj flLVe esa gksA  
 

ykWftd xsV~l (Logic Gates) 
 
ykWftd xsV~l%& ykWftd xsV ,d bYksDVªkWfud lfdZV gksrk gS tks fd ykWftd fMfltu nsrk gSA blds ,d 
vkmViqV vkSj ,d ;k ,d ls vf/kd buiqV~l gks ldrs gSA vkmViqV flauy] buiqV flXuy ds dqN 
fuf'pr dkWfEcus'ku ds Ik'pkr izkIr gksrk gSA ykWftd xsV~l csfld fcfYMax CykDl gksrs gS ftlls 
vf/kdka'k fMftVy flLVe cuk;s tkrs gSA izR;sd xsV dk ,d ladsr gksrk gS vkSj izR;sd xsV ds }kjk dh 
tkus okyh fdz;k dks ,d lehdj.k ds }kjk n'kkZ;k tk ldrk gSA bl lehdj.k dks cwfy;u lehdj.k 
dgrs gSA izR;sd xsV ds lEcU/k esa ,d rkfydk cukbZ tkrh gS] ftlesa buiqV ds fofHkUu ekuksa ds fy, 
vkmViqV dk eku n'kkZ;k tkrk gSA bl Vscy dks VªqFk Vscy dgrs gSA  
;g xsV~l fofHkUUk vkbZ-lh- dh fofHkUu Qsfeyht esa ik;s tkrs gSA dqN egRoiw.kZ vkbZ-lh- QSesyh fuEu gSA 
VªkaftLVj&VªkaftLVj ykWftd ¼TTL½] bZfeVj diYM+ ykWftd ¼ECL½] esVy vkWDlkbZM lsehdUMDVj 
¼MOS½] vkSj dEIyhesUVªh esVy vkWDlkbZM+ lsehdaMDVj ¼CMOS½   
csfld ykWftd xsV~l ¼QUMkesUVy xsV~l½ %& NOT Gate (Inverter), OR Gate, vkSj AND Gate 
bls vk/kkjHkwr xsV~l Hkh dgrs gS D;ksafd bldk mi;ksx fdlh Hkh fMftVy flLVe dks cuk;s tkus ds fy;s 
fd;k tk ldrk gSA  

AND Gate :- bl izdkj ds xsV dk vkmViqV 1 rHkh gksrk gS tc lkjs buiqV 1 gksA 
vFkkZr ;fn ,d Hkh buiqV 0 gksxk rks vkmViqV 0 gksrk gSA bl xsV esa de ls de nks buiqV dk gksuk 
vko';d gSA   

ykWftd flEcksy&   

 
tgkWa Q vkmViqV gS vkSj A rFkk B buiqV gS  = A.B 
 cqfy;u lehdj.k %& Q= A.B 
 lR; rkfydk %& 
 (Truth table) 

Inputs Output 

A B Q 
0 0 0 
0 1 0 
1 0 0 
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1 1 1 
Lohfpax lfdZV&  

 
mDr Lohfapax lfdZV ls Li"V gS fd ySEi rHkh Xyks ¼vkWu½ gksxk tcfd A vkSj B nksaukas vkWu gks 

vU;Fkk nksuksa ;k dksbZ Hkh ,d vkWQ gksus ij ySEi Xyks ugha gksxkA  
OR Gate :- bl izdkj ds xsV dk vkmViqV 1 rHkh gksrk gS tc dksbZ Hkh ,d buiqV 1 gksA 

RkFkk vkmViqV 0 gksrk gS tc lHkh buiqV 0 gksA bl xsV esa de ls de nks buiqV dk gksuk vko';d gS A   
ykWftd flEcksy&   

 
tgkWa Q vkmViqV gS vkSj A rFkk B buiqV gS  = A+B 
 cqfy;u lehdj.k %& Q= A+B 
 lR; rkfydk %& 

Inputs Output 
A B Q 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

Lohfpax lfdZV %&  

 
 

 
mDr Lohfpax lfdZV esa ;krks A ;k B ;k nksuksa vkWu gksus ij ySEi Xyks gksrk gS tcdh ;fn A vkSj B 
nksuksa vkWQ gksus ij ySEi Xyks ugha gksxkA vFkkZr vkmViqV thjks gksrk gS tcfd nksuks buiqVLk thjks gks 
vU;Fkk vkmViqV gkbZ gksxkA  
NOT Gate (Inverter)  :- bl xsV esa dsoy ,d gh buiqV gksrk gSA ;fn buiqV 0 gksrk gS rks 
vkmViqV 1 izkIr gksrk gS vkSj ;fn buiqV 1 gksrk gS rks vkmViqV 0 izkIr gksrk gSA bl dkj.k bls buoVZj 
Hkh dgrs gSA  

ykWftd flEcksy&   

A  Q 
tgkWa Q vkmViqV gS rFkk A ;fn buiqV gS  rks  
 cqfy;u lehdj.k %& Q=  
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 lR; rkfydk %& 
Inputs Output 

A Q 
0 1 
1 0 

Universal Gates:- ;qfuolZy xsV og gksrs gS ftlds }kjk fdlh Hkh rkfdZd ifjiFk dks cuk;k tk 
ldrk gSA  
;g nks izdkj ds gksrs gSA  
1- NAND Gate 2. NOR Gate 
 
1. NAND Gate:- bl xsV dks ,d NOT vkSj ,d NAND xsV dh lgk;rk ls cuk;k tk ldrk 
gSA  
  NOT+ AND = NAND   

ykWftd flEcksy&   

 
tgkWa Q vkmViqV gS rFkk A ,oa B buiqV gS  rks  

cqfy;u lehdj.k %& Q= A.B 
lR; rkfydk %& 

Inputs Output 
A B 
0 0 1 
0 1 1 
1 0 1 
1 1 0 

 
mDr lR; rkfydk ls Li"V gS fd bl xsV dk vkmViqV 0 rHkh gksrk gS tcfd blds lHkh buiqV 1 gks 
vU;Fkk dksbZ Hkh ,d buiqV 0 gksus ij vkmViqV 1 izkIr gksrk gSA  
2. NOR Gate:- bl xsV dks ,d NOT vkSj ,d OR xsV dh lgk;rk ls cuk;k tk ldrk gSA  
  NOT+ OR = NOR   
ykWftd flEcksy&   

 
tgkWa Q vkmViqV gS rFkk A ,oa B buiqV gS  rks  

cqfy;u lehdj.k %& Q= A+B 
lR; rkfydk %& 
 

Inputs Output 
A B 
0 0 1 
0 1 0 
1 0 0 
1 1 0 

http://upload.wikimedia.org/wikipedia/commons/e/e6/NAND_ANSI_Labelled.svg
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mDr lR; rkfydk ls Li"V gS fd bl xsV dk vkmViqV 1 rHkh gksrk gS tcdh blds lHkh buiqV 0 gks 
vU;Fkk dksbZ Hkh ,d buiqV 1 gksus ;k lHkh buiqV 1 gksus ij vkmViqV 0 izkIr gksrk gSA  
Special Logic Gates:-  
 XOR Gate (Exclusive OR Gate):- ;g og xsV gksrk gS ftlds buiqV esa ;fn 1 dh 
la[;k fo"ke gks rks vkmViqV 1 gksrk gS vU;Fkk 0 gksrk gS A  
ykWftd flEcksy&   

 
tgkWa Q vkmViqV gS rFkk A ,oa B buiqV gS  rks  
cqfy;u lehdj.k %&      
                        Q = A. B+ A. B  

lR; rkfydk %& 
Inputs Output 

A B 
0 0 0 
0 1 1 
1 0 1 
1 1 0 

 
XOR Gate dh lR; rkfydk ls fuEu fu"d"kZ izkIr gksrs gS& 

1- ;fn A=B gksrks vkmViqV 0 gksxk vkSj ;fn A≠B ugha gS rks vkmViqV 1 gksxk vFkkZr ;g xsV nks 
ckbZujh fcVksa dh rqyuk djus dk dk;Z djrk gS A bl dkj.k bl xsV dks dEijsVj lfdZV esa Hkh 
mi;ksx fd;k tk ldrk gSA  

2-  lR; rkfydk ls ;g Hkh fu"d’kZ izkIr gksrk gS fd ;g nks ckbZujh fCkVksa dks tksMus dk dk;Z djrk 
gS blfy;s bldk mi;ksx ,sMj lfdZV esa fd;k tkrk gS A  

3- bl xsV dk vkmViqV dk fo'ys"k.k djus ij Kkr gksrk gS fd ;g nks ckbZujh fcV~l dks ?kVkus dk 
Hkh dk;Z djrk gS bl fy;s bl xsV dk mi;ksx ckbZujh lcVªsDVj ds fy;s Hkh fd;k tk ldrk gSA  

4- bl xsV esa ;fn buiqV ij ;fn 1 dh la[;k fo"ke gS rks vkmViqV 1 gksxk vU;Fkk vkmViqV 0 
gksxk blfy;s bl xsV dk mi;ksx isfjVh psdj ;k isfjVh tujsVj lfdZV esa Hkh fd;k tk ldrk 
gSA  

XNOR Gate (Exclusive NOR Gate):- ;g og xsV gksrk gS ftlds buiqV esa ;fn 1 dh 
la[;k fo"ke gks rks vkmViqV 0 gksrk gS vU;Fkk 1 gksrk gSA vFkok bl xsV dk vkmViqV gkbZ ;k 1 gksrk gS 
tcfd blds lHkh buiqV~l leku gks rFkk dksbZ Hkh ,d buiqV gkbZ ;k 1 fdUrq nksuksa buiqV 1 ugha gksus 
ij vkmViqV yks ;k 0 izkIr gksrk gSA  

ykWftd flEcksy&   

 
  
tgkWa Q vkmViqV gS rFkk A ,oa B buiqV gS  rks  

cqfy;u lehdj.k %& Q=  
lR; rkfydk %& 

Inputs Output 
A B 
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0 0 1 
0 1 0 
1 0 0 
1 1 1 

 
XNOR Gate dh lR; rkfydk ls fuEu fu"d"kZ izkIr gksrs gSA  

1- ;fn A=B gksrks vkmViqV 1 gksxk vkSj ;fn A≠B ugha gS rks vkmViqV 0 gksxk vFkkZr ;g xsV nks 
ckbZujh fcVksa dh rqyuk djus dk dk;Z djrk gSA bl dkj.k bl xsV dks dEijsVj lfdZV esa Hkh 
mi;ksx fd;k tk ldrk gSA  

2- bl xsV esa ;fn buiqV ij ;fn 1 dh la[;k fo"ke gS rks vkmViqV 0 gksxk rFkk le ds fy;s 
vkmViqV 1 gksxk blfy;s bl xsV dk mi;ksx isfjVh psdj ;k isfjVh tujsVj lfdZV esa Hkh fd;k 
tk ldrk gSA  

ykWftd lfdZV%& ftu lfdZV esa ykWftd xsV gksrs gS mUgs ykWftd lfdZV dgrs gSA ;g nks izdkj ds gksrs 
gSA  

1- dkfEcus'kuy ykWftd lfdZV 
2- flDosU'ky ykWftd lfdZV 

Boolean Algebra:- cqfy;u ,sytscjk] xf.krh; ykWftd dk flLVe gSA ;g lk/kkj.k ,sytscjk vkSj 
ckbZujh uEcj flLVe ls fHkUu gksrk gSA cqfy;u ,sytscjk esa 1+1=1 tcdh ckbZujh vFkZesfVd esa bldk 
ifj.kke 10 gksrk gSA cqfy;u flLVe esa nks fu;rkad gksrs gS 0 vkSj 1A blesa dksbZ usXksfVo ;k QszD'ku 
la[;k ugha gksrh gSA bldk uke cqfy;u ,sytscjk] tktZ cqy ds uke ls fn;k x;k gS ftUgkSus loZizFke 
ykWftd ds ,sytscjk dks dEI;wVj fMokbZl ds vkWijs'ku ds fy;s mi;ksx fd;k FkkA  
blizdkj ;fn  A=1, then A ≠ 0 
   ;fn  A=0, then A ≠ 1 
 
cqfy;u ,syt+sczk ds fu;e%&  
 1- dkEIyhesUV dk fu;e& dkEIyhesUV VEkZ dk vFkZ gS foijhr vFkkZr 1 dk ifjorZu 0 o 0 dk 
ifjorZu 1 gksxkA blds fuEu fu;e gSA  
 v- fu;e 1    0 =1 

c- fu;e 2   1 = 0 
l- fu;e 3       ;fn A=0 rc A = 1 
l- fu;e 4       ;fn A=1 rc A = 0 
 
n- fu;e 5                      A = A 
2- AND dk fu;e& 
v- fu;e 1    A.0 = 0 
c- fu;e 2    A.1 = A 

  l- fu;e 3    A.A = A 
   n- fu;e 4    A.A = 0  
 3- OR dk fu;e& 
 v- fu;e 1    A+0 = A 
 c- fu;e 2    A+1 = 1 
 l- fu;e 3    A+A = A 

n- fu;e 4    A+A = 1 
 4- lkgp;Z dk fu;e& 
 v- fu;e 1    A+(B+C) = (A+B)+C 
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c- fu;e 2    A.(B.C) = (A.B).C 
5- forj.k dk fu;e& 
v- fu;e 1    A.(B+C) = (A.B)+(A.C) 
c fu;e 2    A+(B.C) = (A+B).(A+C) 
l fu;e 3    A+( A.B) = A+B 
 
6- dze fofue; dk fu;e& 
v- fu;e 1    A+B = B+A 
7- vo'kks"k.k dk fu;e& 
v- fu;e 1    A+A.B = A 
c- fu;e 2    A.(A+B) = A 
l- fu;e 3    A.(A+B) = A.B 
 
Mh&ekxZu dk F;ksfje %& Mh&ekxZu ds nks fu;e gS tks fd tfVy rkfdZd dFku dks ljyhd`r 

fd;s tkus esa vfr egRoiw.kZ gSA  
fu;e&1%& tksM+ dk dkEIyhesUV] dkEIyhesUV ds xq.kk ds cjkcj gksrk gSA  
vFkkZr      A+B  = A  .  B 
fu;e&2%& xq.kk dk dkEIyhesUV] dkEIyhesUV ds ;ksx ds cjkcj gksrk gSA  
vFkkZr       A.B  = A  + B 

1-dkfECkus'kuy ykWftd lfdZV& ,sls lfdZV esa vkmViqV dsoy buiqV ij fuHkZj djrk gS u dh mldh 
iqjkuh voLFkk ijA bl lfdZV ds fuEu mnkgj.k gS&  
ykWftd xsV~l] gkQ ,Mj] Qqy ,Mj] efYVIysDlj] fMEkfYVIysDlj] fMdksMj vkSj bUdksMj vkfnA  
2- flDosU'ky ykWftd lfdZV& bl izdkj ds lfdZV esa vkmViqV orZeku buiqV vkSj mldh iqjkuh voLFkk 
ij Hkh fuHkZj djrk gSA bl lfdZV ds mnkgj.k gS& f¶yi&¶ykWi] jftLVj] dkmUVjA 
dkfECkus'kuy ykWftd lfdZV&  
gkWQ ,Mj%& ;g ,d ,slk dkafcus'kuy ykWftd lfdZV gS tks nks fcVksa dk vadxf.krh; ;ksx iznku djrk 
gS gkWQ ,Mj dgykrk gSA 
CykWd Mk;xzke vkWQ gkWQ ,Mj%&  
 

 
  
A vkSj B nks buiqV ckbZujh fcV~l gS ftldk vkmViqV ;ksx ¼le½ vkSj gkfly ¼dSjh½ gSA    
lR; rkfydk%& fuEu izdkj gksxhA 
 

Inputs 
CARRY SUM 

A B 
0 0 0 0 
0 1 0 1 
1 0 0 1 
1 1 1 0 
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ykWftd lfdZV%& mDr lR; rkfydk dk ijh{k.k djus ij Li"V gS fd le izkIr fd;s tkus ds fy;s 
XOR Gate dk mi;ksx fd;k tkrk gS vkSj dSjh AND Gate ls izkIr gksxhA bl izdkj bldk 
ykWftd lfdZV fuEukuqlkj gksxk& 
 

 
Sum= AB+AB  
Carry= A.B 
 
 
Qqy ,Mj%& ;g ,d ,slk dkafcus'kuy ykWftd lfdZV gS tks ,d le; ij rhu ckbZujh fcV~l dk 
vadxf.krh; ;ksx iznku djrk gSA vFkkZr blesa rhu buiqV vkSj nks vkmViqV le vkSj dSjh gksrs gSA  
CykWd Mk;xzke vkWQ Qqy ,Mj%&  
 

 
lR; rkfydk truth table %&  

Inputs Carry Sum 
A B C 
0 0 0 0 0 
0 0 1 0 1 
0 1 0 0 1 
0 1 1 1 0 
1 0 0 0 1 
1 0 1 1 0 
1 1 0 1 0 
1 1 1 1 1 

 
mDr lR; rkfydk dk ijh{k.k fd;s tkus ij Kkr gksrk gsS fd le dks rhu buiqV okys XOR Gate ls 
izkIr fd;k tk ldrk gS fdUrq dSjh dks ,d AND Gate ls ugha izkIr fd;k tk ldrk gSA blfy;s dSjh 
dks izkIr fd;s tkus ds fy;s fdjukWi eSi dk iz;ksx fd;k tkdj bl ykWftd O;atd izkIr fd;k tk 
ldrk gSA  
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                                           ykWftd lfdZV vkWQ Qqy ,Mj%&  

 
 
Qqy ,Mj dk fuekZ.k gkWQ ,Mj }kjk & Qqy ,Mj dks nks gkWQ ,Mj vkSj ,d vkWj xsV ds }kjk Hkh cuk;k 
tk ldrk gSA tks fuEukuqlkj n'kkZ;k x;k gS&  

 
                            
gkWQ lCVªsDVj %& ;g dsoy nks ckbZujh fcV~l dk ,d le; esa lCVªsD'ku iznku djrk gS blds nks 
vkmViqV gksrs gS& nks ckbZujh fcV~l dk varj vkSj ckWjksA  
gkWQ lCVªsDVj dk CykWd Mk;xzke%&  

 
lR; rkfydk truth table %&  

Inputs 
B D 

A B 

0 0 0 0 

0 1 1 1 
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1 0 0 1 

1 1 0 0 
 
ykWftd lfdZV %& mDr lR; rkfydk dk ijh{k.k fd;s tkus ij Kkr gksrk gSs fd varj dks XOR Gate 
ds }kjk izkIr fd;k tk ldrk gS vkSj m/kkj ¼ckWjks½ dks A vkSj B ds AND vkWijs'ku ls izkIr fd;k tk 
ldrk gSA  
 

 
    
Difference = AB+AB  
Borrow= A.B 
 
Qqy lCVªsDVj%& blds rhu buiqV vkSj nks vkmViqV vUrj ¼fMQjsUl½ vkSj m/kkj ¼ckWjks½ gksrs gSA ;g ,d 
le; ij rhu ckbZujh fcV~l ij lCVªsD'ku vkWijs'ku laikfnr dj ldrk gS tcfd gkWQ lCVªsDVj ,d le; 
ij dsoy nks ckbZujh fcV~l ij gh lCVªsD'ku vkWijs'ku laikfnr djrk gS ftls yhLV flXfufQdsUV dkWye 
ds fy;s mi;ksx fd;k tkrk gS tcdh Qqy lCVªsDVj dks mPp vkMZj dkWye ds fy;s mi;ksx dj ldrs gSA  
 

 
 

Qqy lCVªsDVj dks nks gkWQ lCVªsDVj vkSj ,d OR Gate dh lgk;rk ls cuk;k tk ldrk gSA  
 

 
 

eYVhIysDlj%& ;g ,d ,slk dkEchus'kuy ykWftd lfdZV gsS ftlesa vusd buiqV vkSj flQZ ,d gh 
vkmViqV gksrk gSA blesa dqN fu;a=.k flXuy gksrs gS ftlds }kjk gh fdlh fuf'pr buiqV dk p;u dj 
vkmViqV esa Hkstk tkrk gSA flaxy Vªkalfe'ku ykbZu dk mi;ksx cgqr ls fMthVy flXuy dks ys tkus ds 
fy;s fd;k tkrk gS fdUrq ,d le; esa dsoy ,d gh flXuy Hkstk tkrk gSA 
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CykWd Mk;xzke%&  

 
 
mijksDr CykWd Mk;xzke esa A vkSj B vkfn esa ls dksbZ ,d buiqV ls fdlh ,d dk p;u dUVªksy flXuy 
C1, C2, C3 vkfn ds }kjk fd;k tk ldrk gSA  
 
4:1 eYVhIysDlj multiplexer%& bl eYVhIysDlj esa 4 buiqVl gksrs gS vkSj ,d vkmViqV gksxk rFkk 
dUVªksy flXuy dh la[;k dks bl izdkj ls fudkyrs gSA  
buiqV dh la[;k = 4 = 22 ;gkW 2 dh ?kkr daVªksy flXuy dh la[;k crkrh gSA vFkkZr 4%1 
EkYVhIysDlj esa dUVªksy flXuy dh la[;k 2 gksxhA 
 
CykWd Mk;xzke%&  

 
lR; rkfydk%&  

C1 C2 F 
0 0 A 
0 1 B 
1 0 C 
1 1 D 

 
ykWftd lfdZV%& mDr lR; rkfydk ls Li"V gS fd bldk vkmViqV fuEu gksxk& 
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mDr vkmViqV esa lR; rkfydk ds vuqlkj C1 vkSj C2 ds eku j[kus ij pkgk x;k vkmViqV izkIr gksrk 
gSA  
;fn  C1 = 0 vkSj C2= 0 gksrks vkmViqV y=A gksxkA vkSj 
;fn  C1 = 0 vkSj C2= 1 gksrks vkmViqV y=B gksxk 
;fn  C1 = 1 vkSj C2= 0 gksrks vkmViqV y=C gksxk 
;fn  C1 = 1 vkSj C2= 1 gksrks vkmViqV y=D gksxk 
 
fMeYVhIysDlj demultiplexer %& fMeYVhIysDlj] eYVhIysDlj ds foijhr dk;Z djrk gSA ftlesa 
flQZ ,d buiqV vkSj cgqr lkjs vkmViqV rFkk dqN dUVªksy flXuy gksrs gSA vFkkZr ,d buiqV dks cgqr 
ls vkmViqV ij dqN fu;a=.k flXuy ds }kjk forfjr fd;k tk ldrk gSA  
 
CykWd Mk;xzke%&  

 
 
1:4 fMeYVhIysDlj %& bl fMeYVhIysDlj 1 buiqV gksrk gS vkSj 4 vkmViqV gksrs gS rFkk dUVªksy flXuy 
dh la[;k dks bl izdkj ls fudkyrs gSA  
vkmViqV dh la[;k = 4 = 22 ;gkW 2 dh ?kkr daVªksy flXuy dh la[;k crkrh gSA vFkkZr 1:4 
fMeYVhIysDlj esa dUVªksy flXuy dh la[;k 2 gksxhA 
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CykWd Mk;xzke%& 

 
lR; rkfydk%&  

C1 C2 A 
0 0 Y0 
0 1 Y1 
1 0 Y2 
1 1 Y3 

 
 
ykWftd lfdZV %& pkj vkmViqV dks 4 ,.M+ xsV ds }kjk rFkk nks dUVªksy flXuy vkSj dUVªksy flXuy ds 
dkEIyhesUV ukWV xsV ls izkIr dj fuEukuqlkj lfdZV izkIr gksrk gSA  
 

 
 

 
fMdksMj%& ;g ,d ,slk dkafcus'kuy ykWftd lfdZV gS ftlesa dqN buiqV rFkk cgqr lkjs vkmViqV gksrs 
gSA cgqr ls vkmViqV esa ls fdlh ,d vkmViqV ij 1 ;k 0 gksrk gS bl vkmViqV dks buiqV ij pkgh xbZ 
la[;k nsdj pqurs gSA  
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CykWd Mk;xzke%& 

 
2 ls 4 fMdksMj%& blesa 2 buiqVl gksrs gS vkSj 4 vkmViqV gksrs gSA  
CykWd Mk;xzke %& 

 
lR; rkfydk%&  

A B Y0 Y1 Y2 Y3 
0 0 1 0 0 0 
0 1 0 1 0 0 
1 0 0 0 1 0 
1 1 0 0 0 1 

 
 
 
 
ykWftd lfdZV%&  

 
,UdksMj%& ;g ,d ,slk dkafcUks'kuy ykWftd lfdZV gS ftlesa cgqr ls buiqV rFkk dqN gh vkmViqV gksrs 
gSA  
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vkDVy ls ckbZujh ,udksMj%& vkDVy uEcj flLVe csl 8 gksrk gS vFkkZr bl uEcj flLVe dks 8 
fofHkUu uEcjksa 0,1,2,3,4,5,6,7 ls n'kkZ;k tkrk gSA bu la[;kvksa dks vf/kdre rhu ckbZujh fcV ls izkIr 
fd;k tk ldrk gS blfy;s blds ,udksMj ds rhu vkmViqV gksrs gSA  

 
 
lR; rkfydk %& bldh lR; rkfydk fuEuizdkj gksxh&  
 
 

Octal Digit Y3 Y2 Y1 
0 0 0 0 

1 0 0 1 

2 0 1 0 

3 0 1 1 

4 1 0 0 

5 1 0 1 

6 1 1 0 

7 1 1 1 
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ykWftd lfdZV%& 
 

 
mDr lR; rkfydk ds vuqlkj tc buiqV 0 gS rks vkmViqV Y3Y2Y1=000 gsS blfy;s mDr rhuksa OR 
xsV dks 0 buiqV ykbZu ls ugha tksM+k x;k gSA tc buiqV 1 gS rks vkmViqV Y3Y2Y1=001 gsS blfy;s 
flQZ Y1 ds OR xsV dks 1 ls tksM+k x;k gSA blh izdkj tc buiqV 2 gS rks vkmViqV Y3Y2Y1=010 
gsS blfy;s flQZ Y2 ds OR xsV dks 1 ls tksM+k x;k gSA bl izdkj tgkWa 1 pkgk x;k gS mlh OR xsV 
dks tksM+k x;k gSA bl izdkj mijksDr ykWftd lfdZV ls lR; rkfydk lR; lR;kfir gksrh gSA  
 
 
 

flDosU'ky ykWftd lfdZV 
 

f¶yi&¶ykWi 
 

f¶yi&¶ykWi%&fdlh fMokbZl ;k lfdZV dk ftlesa nks LVscy LVsV gksrh gS mls ckbZLVscy dgrs gSA 
VkWxy fLop dh nks LVscy LVsV gksrh gSA ;s ;k rks vi gksrk gS ;k Mkmu] tks fd fLop dh fLFkrh ij 
fuHkZj djrk gSA fLop dks bl izdkj Hkh dgk tk ldrk gS fd ;g eseksjh gSA ;g tc rd jgrh gS tc 
rd dh fLop dh fLFkrh ugha cnyrh gSA   
 f¶yi&¶ykWi ckbZ LVscy bysDVªkWfud lfdZV gksrk gS ftldh nks LVscy LVsV gksrh gSA bldk 
vkmViqV ;k rks yks ¼0½ ;k gkbZ ¼$5 oksYV Mh-lh-½ gksrk gSA bl izdkj f¶yi&¶ykWi ,d eseksjh gksrh gS 
vFkkZr bldk vkmViqV rc rd lsV jgrk gS tc rd fd mls ifjofRkZr djus ds fy;s dqN fd;k ugha 
tkosA bl izdkj f¶yi&¶ykWi vkSj fLop ,d eseksjh fMokbZl gSA vFkkZr fdlh Hkh ckbZLVscy fMokbZl 
dks ,d ckbZujh fCkV ds LVksj ds fy;s mi;ksx fd;k tk ldrk gSA ;fn f¶yi&¶ykWi dk vkmViqV 0 
oksYV Mhlh ij lsV gS rks ykWftdyh ;g 0 gS tc bldk vkmViqV $5 oksYV Mh-lh- gksrk gS rks ;g 
ykWftdyh 1 gSA  f¶yi&¶ykWi dks ySp Hkh dgrs gSA  
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RS (fjlsV&lsV) f¶yi& ¶ykWi:- lsV&fjlsV(RS)f¶yi& ¶ykWi lk/kkj.k izdkj dh LVksjst fMokbZl gSA bls 
NAND ;k NOR Gate ls cuk;k tk ldrk gSA  

ykWftd lfdZV NAND latch ds mi;ksx ds }kjk %&  bl ykWftd lfdZV esa nks NAND 
Gate dk mi;ksx fd;k x;k gSA ,d xsV ds vkmViqV dks nwljs xsV ds buiqV esa ,ao nwljs xsV ds 
vkmViqV dks izFke xsV ds buiqV esa tksM+k x;k gSA blds nks vkmViqV gS Q vkSj Q  vkSj nks buiqV R 
vkSj S gSA  

 
ykWftd flEcksy vkWQ RS f¶yi& ¶ykWi%& 
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lR; rkfydk%&  

R S Q 

0 0 Racing 

0 1 1 

1 0 0 

1 1 Last State 

 
mDr lR; rkfydk ls Li"V gS fd ;fn R = 0 o S = 0 rks jsflax voLFkk izkIr gksrh gS vFkkZr vfLFkj 
voLFkk izkIr gksrh gSA ;fn R =1 o S =1 gS rks f¶yi& ¶ykWi ykWLV LVsV esa gh jgrk gSA ;fn R = 0 o 
S = 1 gS rks f¶yi& ¶ykWi dk vkmViqV Q = 1 gksrk gS ftls lsV voLFkk Hkh dgrs gSA vkSj ;fn R = 1 
o S = 0 gS rks f¶yi& ¶ykWi dk vkmViqV Q = 0 gksrk gS ftls jhlsV voLFkk Hkh dgrs gSA 
D (MkVk) f¶yi& ¶ykWi%& vkj-,l- f¶yi& ¶ykWi ds nks MkVk buiqV gksrs gS vkj o ,l ;fn f¶yi& ¶ykWi 
esa gkbZ fCkV LVksj djuk gks rks gkbZ ,l dh vko';drk gksrh gS vkSj yks fcV dks LVksj fd;s tkus ds fy;s 
gkbZ vkj dh vko';drk gksrh gSA bl f¶yi& ¶ykWi esa ;fn vkj vkSj ,l nksuksa gkbZ gksrks jsflax dafM'ku 
izkIr gksrh gSA bl fLFkrh dks nwj fd;s tkus ds fy;s Mh f¶yi & ¶ykWi dk mi;ksx fd;k tkrk gSA blesa 
flaxy MkVk buiqV dk mi;ksx fd;k tkrk gSA vFkkZr ;g ,d gh buiqV okyk f¶yi& ¶ykWi gksrk gSA bls 
vkj-,l- f¶yi& ¶ykWi ls fuEu izdkj ls cuk;k tk ldrk gS& 
 

 
 
ykWftd flEcksy vkWQ D f¶yi& ¶ykWi%& 
 

 
 
lR; rkfydk%&  

D Q 

0 0 

1 1 
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mDr lR; rkfydk ls Li"V gS fd ;fn D=0 rks Q=0 ,ao ;fn D=1 rks Q=1 izkIr gksrk gSA  bl 
izdkj bl f¶yi & ¶ykWi esa dksbZ jsflax daMh'ku ugha gksrh gSA  
 
 
JK f¶yi& ¶ykWi%& bl f¶yi & ¶ykWi esa nks buiqV J vkSj K gksrs gSA fuEu izdkj ls JK f¶yi& ¶ykWi 
dk mi;ksx fd;k tk ldrk gSA  

1- ysoy DykWDM+ JK f¶yi& ¶ykWi 
2- ,stfVªxMZ JK f¶yi& ¶ykWi 
3- ekLVj Lyso JK f¶yi& ¶ykWi 
1- ysoy DykWDM+ JK f¶yi& ¶ykWi %& 

  

 
 
mDr ysoy DykWDM+ JK f¶yi & ¶ykWi dk ykWftd lfdZV n'kkZ;k x;k gSA bl lfdZV esa QhM+cSd dk 
mi;ksx fd;k x;k gSA vFkkZr  dk mij ds xsV ls vkSj  dks uhps ds xsV ls tksM+rs gSA  
ykWftd flEcksy vkWQ ysoy DykWDM+ JK f¶yi& ¶ykWi %& 
 

 
 
lR; rkfydk%& 
 

CLK J K Q 
0 X X iwoZ voLFkk 

1 0 0 iwoZ voLFkk 

1 0 1   0 (fjlsV) 
1 1 0 1 (lsV) 
1 1 1 VkWxy voLFkk 

 
mDr lR; rkfydk ds izFke ifj.kke ls Li"V gS fd ;fn DykWd yks gksrh gS vkSj K rFkk L ds dksbZ Hkh 
eku gks rks Q viuh iwoZ voLFkk esa gh jgrk gSA D;ksfd bl fLFkrh esa izkjaHk ds nksuksa NAND xsV dk 
vkmViqV 1 gksrk gS vFkkZr R vkSj S nksuksa  ds eku 1 gksxsaA  
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lR; rkfydk ds f}rh; ifj.kke dks esa DykWd gkbZ gS rks J rFkk K ds eku yks gS rks Hkh Q viuh iwoZ 
voLFkk esa gh jgrk gS D;ksfd bl fLFkrh esa Hkh R RkFkk S nksuksa ds eku 1 gksxsaA  
 
lR; rkfydk ds r̀rh; ifj.kke esa ;fn DykWd gkbZ gks rFkk J=0 gks rFkk K=1 gksrks Q=0 jhlsV gksxkA 
D;ksafd bl fLFkrh esa R=1 gksxk ,ao S dk eku Q ij fuHkZj djsxkA ;fn Q=0 gks rks S=1 gks tk,xkA 
vr% R=1 vkSj S=1 gksxk bl fLFkrh esa f¶yi & ¶ykWi viuh iwoZ dh fLFkrh esa gh jgsxkA vFkkZr Q=0 
gh feysxkA fdUrq ;fn igys Q=1 gqvk rks S=0 gks tk,xkA vr% R=1 vkSj S=0 vFkkZr jhlsV dh 
fLFkrh izkIr gksxhA bl dkj.k Q=0 gks tk,xkA vFkkZr ;fn mDr f¶yi& ¶ykWi dh iwoZ dh voLFkk dqN 
Hkh gks ;fn J=0 rFkk K=1 ,ao DykWd gkbZ gks rks Q=0 gh izkIr gksxkA  
 
lR; rkfydk ds prqFkZ ifj.kke dk voyksdu djus ij vFkkZr ;fn DykWd gkbZ gks rFkk J=1 ,ao K=0 
gksrks Q=1 vFkkZr f¶yi& ¶ykWi lsV gks tk,xkA D;ksafd bl fLFkrh esa S=1 gksxk ,ao R dk eku Q ij 
fuHkZj djsxkA ;fn Q=0 gksrks R=1 gks tk,xkA vr% R=1 vkSj S=1 gksxk bl fLFkrh esa f¶yi& ¶ykWi 
viuh iwoZ dh fLFkrh esa gh jgsxkA vFkkZr Q=0 gh gksxk ,ao Q=1 gksxkA fdUrq ;fn igys Q=1 gqvk rks 
R=0 gks tk,xkA vr% R=0 vkSj S=1 vFkkZr lsV dh fLFkrh izkIr gksxh ,ao Q=1 gks tk,xkA 
vFkkZr ;fn mDr f¶yi& ¶ykWi dh iwoZ dh voLFkk dqN Hkh gks ;fn J=1 rFkk K=0 ,ao DykWd gkbZ gks 
rks Q=1 gh izkIr gksxk vFkkZRk f¶yi& ¶ykWi lsV jgsxkA  
 
lR; rkfydk ds ikWpos ifj.kke  ;fn DykWd gkbZ gks ,ao J=1 gks rFkk K=1 gksrks bl fLFkrh esa R o S 
ds eku Q vkSj Q  ij fuHkZj djsaxs ;fn f¶yi& ¶ykWi fd iwoZ dh voLFkk Q=0 gqbZ rks vxyh voLFkk 
Q=1 izkIr gksxhA ;fn iwoZ esa Q=1 gks rks f¶yi& ¶ykWi dh ubZ voLFkk Q=0 gksxhA bl fLFkrh dks 
VkWxy voLFkk ¼viuh fLFkrh dks cnyuk½ dgrs gSA  
 
jsl vjkm.M izkCye%& ;g leL;k mijksDr ysoy DykWDM+ JK f¶yi& ¶ykWi esa gksrh gSA mDr ysoy 
DykWDM+ JK f¶yi& ¶ykWi dh lR; rkfydk ds v/;;u ls Kkr gksrk gS fd ;fn DykWd gkbZ gks ,ao 
J=1 ,ao K=1 gksrks VkWxy voLFkk izkIr gksrh gSA vFkkZr DykWd gkbZ feyrs gh bl ysoy DykWDM+ JK 
f¶yi& ¶ykWi dk vkmViqV Q cny tkrk gSA ;fn iYl dh pkSM+kbZ fMokbZl ds izksisxs'ku fMys ls vf/kd 
gks rks vkmViqV ,d ls vf/kd ckj VkWxy gks tk,xk] bl fLFkrh esa f¶yi& ¶ykWi ds lgh eku dk irk 
ugha yxk;k tk ldrk gSA bl izdkj ysoy DykWDM+ f¶yi& ¶ykWi dk ,d gh iYl esa ,d ls vf/kd ckj 
VkWxy gksus dh leL;k dks jsl vjkmUM+ leL;k dgrs gSA   
jsl vjkmUM izkWCye dks nwj fd;s tkuk & ;g leL;k iYl dh pkSM+kbZ izksisxs'ku fMys ls vf/kd gksus ds 
dkj.k gksrh gSA bl leL;k dks ekLVj&Lyso JK f¶yi& ¶ykWi ds mi;ksx dj nwj fd;k tk ldrk gSA  
 
ekLVj&Lyso JK f¶yi& ¶ykWi %& 
 
ykWftd lfdZV Mk;xzke & ;g nks f¶yi& ¶ykWi ekLVj vkSj Lyso ds la;kstu ls cuk;k tkrk gSA tks 
dk;Z ekLVj djrk gS Lyso mls dkWih vFkkZr nksgjkrk gSA  
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 ysoy DykWdM+ ekLVj Lyso f¶yi& ¶ykWi %& 

 
 
;g nks f¶yi& ¶ykWi ekLVj vkSj Lyso ds la;kstu ls cuk;k tkrk gSA tks dk;Z ekLVj djrk gS Lyso mls 
nksgjkrk gSA  
ysoy DykWdM+ ekLVj Lyso f¶yi& ¶ykWi dk ykWftd flEcksy%& 

 
 
         mPp oksYVst ij vFkkZr ikWftfVo DykWd ij ekLVj dk;Z djrk gS rFkk fuEu oksYVst fuxsfVo 
DykWd ij LYkso dk;Z djrk gSA tc DykWd gkbZ gksrh gS rks ekLVj viuh voLFkk ifjofrZr dj ldrk gSA 
fdUrq ml le; Lyso dksbZ dk;Z ugha djrk gSA fdUrq DykWd yks gksus ij Lyso ogh dk;Z djrk gS tks iwoZ 
esa ekLVj us fd;k FkkA ,ao ekLVj yks DykWd ij dqN ugha djrk gSA bl dkj.k jsl vjkmUM leL;k 
vFkkZr ,d gh iYl ij ,d ls vf/kd ckj VkWxy gksus dh leL;k lekIr gks tkrh gSA  
 
lR; rkfydk%&   

CLK J K Q 
1 X X iwoZ voLFkk 

0 0 0 iwoZ voLFkk 

0 0 1   0 (fjlsV) 
0 1 0 1 (lsV) 
0 1 1 VkWxy voLFkk 

 
 
T(VkWxy) f¶yi& ¶ykWi %& ;fn JK f¶yi& ¶ykWi esa nksuksa buiqV dks leku vFkkZr dkWeu dj ,d gh 
buiqV fn;k tkos ftls T dgrs gS rks T f¶yi& ¶ykWi curk gSA  
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mDr ykWftd lfdZV ls Li"V gsS fd bl f¶yi& ¶ykWi esa dsoy nks gh buiqV ,d DykWd vkSj nwljk T 
gksrk gSA bls fuEu izdkj ls Hkh cuk;k tk ldrk gSA  
 

 
 
ykWftd lfdZV%&  

 
lR; rkfydk%&  

CLK T Q 
0 X iwoZ voLFkk 

1 X iwoZ voLFkk 

 X iwoZ voLFkk 

 0 iwoZ voLFkk 

 1 VkWxy voLFkk 

 
jftLVj%& jftLVj lk/kkj.kr% f¶yi& ¶ykWi dk lewg gksrk gSA ftldk mi;ksx ckbZujh uEcj dks LVksj 
fd;s tkus ds fy;s fd;k tkrk gSA f¶yi& ¶ykWi 1 fCkV dh fMftVy baQkesZ'ku dks LVksj dj ldrs gSA 
vr% f¶yi& ¶ykWi dks 1 fCkV jftaLVj Hkh dgk tk ldrk gSA ckbZujh lwpukvksa dks LVksj fd;s tkus ds 
fy;s f¶yi& ¶ykWi Ja[kyk lewg ¼vjs½ dh vko';drk gksxhA ckbZujh oMZ esa fcV~l dh la[;k ftruh gksxh 
mrus f¶yi& ¶ykWi dh ¼,d ckbZujh fcV ds fy;s ,d f¶yi& ¶ykWi½ vko';drk gksrh gSA mls jftLVj 
dgrs gSA  
 MkVk dks lhfj;y vFkkZr ,d le; esa ,d fcV ;k iSjsyy QkeZ vFkkZr lHkh fcV~l 
dks ,d lkFk izosf'kr ;k iqu% izkIr fd;k tk ldrk gSA bl vk/kkj ij jftLVj dks eq[;r% nks Hkkxksa esa 
ckWVk tk ldrk gS& 
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1- cQj jftLVj 
2- f'k¶V jftLVj 

 
cQj jftLVj%& bl jftLVj esa tks la[;k buiqV ij nh tkrh gS ogh blesa yksM+ gksrh gSA  

 

 
 
ckg; buiqV A0, A1, A2 f¶yi& ¶ykWi buiqVksa ij yxk, x;s gS ,oa ,d gh DykWd lkjs f¶yi& ¶ykWi dks 
fn;k tkrk gSA DykWd dh ikWtsVho ,t ij lkjs buiqV f¶yi& ¶ykWi ij yksM+ gks tkrs gSA DykWd dh 
/kukRed ,st ij fuEu vkmViqV izkIr gksrk gSA  
A2A1A0 = B2B1B0 
 
f'kiV jftLVj%& 
 bl izdkj ds jftLVj esa igys ls LVksj ckbujh la[;k gj DykWd iYl ij ,d fCkV 
ys¶V ;k jkbZV esa f'k¶V gks tkrh gSA f'k¶V gksus dh fn'kk ds vk/kkj ij nks izdkj ds f'k¶V jftLVj gksrs 
gSA  

1- ys¶V f'k¶V jftLVj 
2- jkbZV f'k¶V jftLVj 
 

ys¶V f'k¶V jftLVj%& bl izdkj ds jftLVj esa izR;sd DykWd iYl ds i'pkr ckbujh la[;k ,d fcV 
ys¶V esa f'k¶V gks tkrh gSA  
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ykWftd lfdZV%&  

 
 
nkfgus lkbZM ds f¶yi& ¶ykWi ds vkmViqV dks vxys f¶yi& ¶ykWi ds buiqV ij QhM+ fd;k x;k gSA 
buiqV fcV dks nkfgus f¶yi& ¶ykWi ij fn;k tkrk gSA izkjaHk esa fDy;j iYl nsdj lkjs f¶yi& ¶ykWi ds 
vkmViqV dks 0 dj fn;k tkrk gSA vFkkZr fDy;j iYl fn;s tkus ds i'pkr f¶yi& ¶ykWi dk vkmViqV 
000 gksxkA ;fn ckbZujh buiqV fcV 1 gksrks DykWd dh /kukRed ,st ij izFke f¶yi& ¶ykWi ij igqWap 
tkosxkA ,ao Q2Q1Q0 = 001 izkIr gksxkA ;fn ckbZujh buiqV dks yxkrkj 1 j[kk tkrk gS vkSj f}rh; 
rFkk r`rh; DykWd iYl vkrh gS rks vkmViqV fuEukuqlkj gksxsaA  
f}rh; DykWd iYl ij Q2Q1Q0 = 011  
r`rh; DykWd iYl ij  Q2Q1Q0 = 111 
vc izR;sd DykWd iYl ij ;gh vkmViqV izkIr gksxk tc rd buiqV ij 0ugh fn;k tkrk gS ;k LVkVZ 
iYl fDy;j ugha dh tkrh gSA  
mDr ifj.kke ls Li"V gS fd ckbZujh buiqV fcV ck;sa f'k¶V gks jgh gSA blfy;s bls ys¶V f'k¶V jftLVj 
dgrs gSA 
jkbZV f'k¶V jftLVj%& bl izdkj ds jftLVj esa izR;sd DykWd iYl ds i'pkr ckbujh la[;k ,d fcV 
jkbZV vFkkZr nkfgus lkbZM+ f'k¶V gks tkrh gSA  
 
ykWftd lfdZV%&  

 
 
lcls ck,sa lkbZM ds f¶yi& ¶ykWi ds vkmViqV dks nkfgus lkbZM+ ds vxys f¶yi& ¶ykWi ds buiqV ij 
QhM+ fd;k x;k gSA buiqV fcV dks ck,sa f¶yi& ¶ykWi ij fn;k tkrk gSA izkjaHk esa fDy;j iYl nsdj lkjs 
f¶yi& ¶ykWi ds vkmViqV dks 0 dj fn;k tkrk gSA vFkkZr fDy;j iYl fn;s tkus ds i'pkr f¶yi& 

¶ykWi dk vkmViqV 000 gksxkA ;fn ckbZujh buiqV fcV 1 gks rks DykWd dh /kukRed ,st ij izFke 
f¶yi& ¶ykWi ij igqWap tkosxkA ,ao Q2Q1Q0 = 100 izkIr gksxkA ;fn ckbZujh buiqV dks yxkrkj 1 j[kk 
tkrk gS vkSj f}rh; rFkk r`rh; DykWd iYl vkrh gS rks vkmViqV fuEukuqlkj gksxsaA  
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f}rh; DykWd iYl ij Q2Q1Q0 = 110  
r`rh; DykWd iYl ij  Q2Q1Q0 = 111 
vc izR;sd DykWd iYl ij ;gh vkmViqV izkIr gksxk tc rd buiqV ij 0 ugh fn;k tkrk gS ;k LVkVZ 
iYl fDy;j ugha dh tkrh gSA  
mDr ifj.kke ls Li"V gS fd ckbZujh buiqV fcV nk;sz f'k¶V gks jgh gSA blfy;s bls jkbZV f'k¶V jftLVj 
dgrs gSA 
f'k¶V jftLVjksa dk nwljk oxhZdj.k %& MkVk dks jftLVj esa nks izdkj ;k rks lhfj;y izdkj ls ;k isjsyy 
izdkj ls f'k¶V fd;k tk ldrk gSA,ao blh rjg nks izdkj ls MkVk dks vkmV fd;k tk ldrk gSA vFkkZr 
buiqV nsus ds izdkj o vkmViqV ysus ds izdkj ds vk/kkj ij pkj izdkj ds  f'k¶V jftLVj gksrs gSA  

1- lhfj;y bu lhfj;y vkmV 
2- lhfj;y bu isjsyy vkmV 
3- isjsyy bu lhfj;y vkmV 
4- isjsyy bu isjsyy vkmV jftLVj 
5-  

1- lhfj;y&bu&lhfj;y vkmV jftLVj  
blesa buiqV MkVk ,d ,d fcV djds fn;k tkrk gS vkSj vkmViqV MkVk Hkh ,d ,d fCkV djds izkIr 
fd;k tkrk gSA bl CykWd Mk;xzke fuUukuqlkj gSA  

 
bl jftLVj dks cukus ds fy;s  ,st fVªxMZ JK ;k D f¶yi& ¶ykWi dk mi;ksx fd;k tk ldrk gSA  
JK f¶yi& ¶ykWi esa nks buiqV dk mi;ksx fd;k tkrk gS tcdh D f¶yi& ¶ykWi esa dsoy ,d buiqV D 
gksus ls f¶yi& ¶ykWi ds e/; dusD'kul dh la[;k de gks tkrh gSA 
fuEu ykWftd lfdZV Mk;xzke esa ,d D f¶yi& ¶ykWi dk mi;ksx dj ,d fcV lhfj;y&bu&lhfj;y 
vkmV jftLVj n'kkZ;k x;k gsSA tks fcV buiqV D ij mifLFkr gksrh gS ogha fcV Dykd dh /kukRed ,st 
ij vkmViqV Q ij iznf'kZr gksrh gSA  
  

 
 

blh izdkj 4 fcV lhfj;y&bu&lhfj;y vkmV jftLVj dk ykWftd lfdZV fuEu izdkj gksxk& 
 

 
mDr lfdZV ls Li"V gS fd tks Hkh fcV buiqV ij gksxh mls vkmViqV ij pkj DykWd iYl ds Ik'pkr 
igqWapsxhA  
flfj;y bu isjsyy vkmV jftLVj%& bl jftLVj esa buiqV MkVk dks lhfj;y QS'ku esa f'k¶V fd;k 
tkrk gS tcfd vkmViqV MkVk dks isSjsyy QkeZ esa izkIr fd;k tkrk gSA bls cukus ds fy;s izR;sd f¶yi& 
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¶ykWi ds vkmViqV dks vkmViqV fiu ls tksM+ fn;k tkrk gSA bldk CykWd Mk;xzke fuEukuqlkj cuk;k tk 
ldrk gSA   

 
 
4 fcV lhfj;y&bu&isjsyy vkmV jftLVj dk YkkWftd lfdZV fuEukuqlkj cuk;k tk ldrk gSA  
 
 

 
 
lhfj;y buiqV fcV dks D3 ij fn;k tkrk gS blds vkmViqV Q3 dks vxys f¶yi & ¶ykWi ds buiqV D2 

ij QhM+ fd;k tkrk gSA 'ks"k dusD'ku Hkh blh izdkj fd;s tkrs gSA pqWaafd mDr ykWftd lfdZV esa 
/kukRed ,st fVªxMZ Mh f¶yi& ¶ykWi dk mi;ksx fd;k x;k gS vr% izR;sd DykWd dh /kukRed ,st ,d 
f¶yi& ¶ykWi dk vkmViqV vxys f¶yi& ¶ykWi ij f'k¶V gks tkosxkA rFkk vkmViqV dks lekUrj esa izkIr 
fd;k tkrk gSA  
 
iSjsyy bu lhfj;y vkmV jftLVj%& 
bl jftLVj esa MkVk dks lekUrj QhM+ fd;k tkrk gS rFkk lhfj;y QS'ku esa izkIr fd;k tkrk gSA bldk 
CykWd Mk;xzke fuEukuqlkj gksxkA  
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4 fcV isjsyy&bu&lhfj;y vkmV jftLVj dk YkkWftd lfdZV fuEukuqlkj gksxkA  
 

 
 
 
Load = buiqV fn;s tkdj ckbZujh buiqV la[;k A3A2A1A0 dks Q3Q2Q1Q0 ij yksM+ fd;k 
tkrk gSA blds i'pkr Load =0 djds izR;sd DykWd ij bls Q3 ij ,d&,d djds izkIr fd;k tkrk 
gSA  
 
iSjsyy bu isjsyy vkmV jftLVj%& bl jftLVj esa buiqV dks isjsyy esa QhM+ fd;k tkrk gS rFkk 
vkmViqV Hkh isjsyy esaa izkIr fd;k tkrk gSA  

 
4 fcV isjsyy&bu&isjsyy vkmV jftLVj dk YkkWftd lfdZV fuEukuqlkj gksxkA  
fuEu lfdZV Mk;xzke vuqlkj ;fn Load=0 gksxk rks f¶yi& ¶ykWi dh iqjkuh voLFkk vFkkZr Q gh 
feysxkA ckbZujh buiqV la[;k A3A2A1A0 dks Load=1 nsdj f¶yi& ¶ykWi ij yksM+ fd;k tkrk 
gSA ,ao fuEu lfdZV Mk;xzke vuqlkj vkmViqV isjsyy esa izkIr fd;k tkrk gSA ;g cQj jftLVj ds 
leku gksrk gSA  
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dkmUVj %& dkmUVj fMftVy flLVe esa mi;ksx esa vkus okyk cgqr mi;ksxh lc flLVe gS tks fd DykWd 
iYl }kjk lapkfyr gksrk gSA ftldk mi;ksx DykWd lk;dy dks dkmUV fd;s tkus ds fy;s fd;k tkrk 
gSA dkmUVj dk mi;ksx fdlh baLVªqesUV esa le; vkSj ihfj;M+ ds ekiu ;k fQzDosalh ds ekiu ds fy;s 
fd;k tk ldrk gSA  
dkmUVj vk/kkjHkwr :Ik ls nks izdkj gksrs gSA  

1- ,flUdzksul dkmaVj  
2- flaUdzksul dkmaVj 

 
1- ,fladzksul dkmUVj ¼fjiy dkmUVj½ %& ckbZujh fjiy dkmUVj DykWdM+ JK f¶yi& ¶ykWi ls cuk;k 
tk ldrk gSA rFkk izR;sd JK f¶yi& ¶ykWi dks  J=1 rFkk K=1 nsdj VkWxy eksM esa dk;Z djok;k tkrk 
gSA flQZ ,d f¶yi& ¶ykWi dks DykWd nh tkrh gSA blds i'pkr bl JK f¶yi& ¶ykWi ds vkmViqV dks 
vxys JK f¶yi& ¶ykWi ds DykWd ds buiqV ij QhM+ fd;k tkrk gSA bl dkmUVj dks ,fladzksul 
dkmUVj ;k fjiy dkmUVj dgrs gSA  
rhu fcV ckbZujh fjiy vi dkmUVj ;k eksM&8 ,flUdzksUkl fjiy vi dkmUVj %& ;g vi dkmUVj gS 
bl dkj.k fDy;j LVkZV iYl nsdj lHkh f¶yi& ¶ykWi ds vkmViqV dks 000 dj fn;k tkrk gSA izFke 
JK f¶yi& ¶ykWi DykWd ds buiqV J=1 rFkk K=1 ij DykWd dh _.kkRed ,st ij izFke f¶yi& ¶ykWi 
VkWxy djrk gSA rFkk izFke f¶yi& ¶ykWi dk vkmViqV f}rh; f¶yi& ¶ykWi dks VkWXky djrk gS blh 
izdkj f}rh; f¶yi& ¶ykWi dk vkmViqV r`rh; f¶yi& ¶ykWi dks VkWxy djrk gSA bl izdkj fVªxj ,d 
f¶yi& ¶ykWi ls nwljs f¶yi& ¶ykWi dh vksj ikuh dh ygj ¼fjiy½ dh rjg pyrh gSA bl dkj.k bls 
fjiy dkmUVj Hkh dgrs gSA bl dkj.k lEiw.kZ lfdZV dk izksisxs'ku fMys izR;sd ,d ds izksisxs'ku fMys] 
ds ;ksx ds cjkcj gksrk gSA vFkkZr ,d f¶yi& ¶ykWi dk izksisxs'ku fMys 5 usuks lsd.M gS rks bl dkj.k 
rhu f¶yi&¶ykWi ds dkmUVj dk lEiw.kZ izksisxs'ku fMys 15 usuks lsd.M+ gksxkA bl izdkj fyLV 
flxfufQdsUV fcV Q0 gksrh gS vkSj eksLV flxfufQdsUV fcV Q2 gksrh gSA fDy;j LVkZV iYl fn;s tkus ds 
ckn dkmUVj dk vkmViqV Q2 Q1 Q0 =000 gksxkA mlds Ik'pkr izR;sd DykWd iYl ij fuEu VkbZfeax 
Mk;xzke ds vuqlkj f¶yi& ¶ykWi dk vkmViqV cnyus ij dkmUVj dk vkmViqV cnyrk gSA  
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ykWftd lfdZV%&  
 

 
 
VkbZfeax Mk;xzke %&  

 
 
 
 
dkmUV dh voLFkk %&  
 
 

Pulse No. Q2 Q1 Q0 State of Count 
0 0 0 0 0 
1 0 0 1 1 
2 0 1 0 2 
3 0 1 1 3 
4 1 0 0 4 
5 1 0 1 5 
6 1 1 0 6 
7 1 1 1 7 
8 0 0 0 0 

 
rhu fcV ckbZujh fjiy Mkmu dkmUVj ;k eksM&8 ,fladzksUkl fjiy Mkmu dkmUVj %& ;g ,d Mkmu 
dkmUVj gSA bl Mkmu dkmUVj esa vi dkmUVj dh rqyuk esa bruk ifjorZu gksrk gS fd] LVkZV iYl 
fizlsV ij nh tkrh gS rFkk DykWd ij dkEIyhesUV ¼lEkiwjd½ vkmViqV dks tksM+sxsaA fizlsV LVkZV iYl nsdj 



 213 

lHkh f¶yi& ¶ykWi ds vkmViqV dks 111 dj fn;k tkrk gS A izFke JK f¶yi& ¶ykWi DykWd ds buiqV 
J=1 rFkk K=1 ij DykWd dh _.kkRed ,st ij izFke f¶yi& ¶ykWi VkWxy djrk gSA rFkk izFke f¶yi& 

¶ykWi dk dkEIyhesUV vkmViqV] f}rh; f¶yi & ¶ykWi dks VkWXky djrk gS blh izdkj f}rh; f¶yi& ¶ykWi 
dk dkEIyhesUV vkmViqV r`rh; f¶yi& ¶ykWi dks VkWxy djrk gSA bl izdkj yhLV flXfufQdsaV fcV Q0 

gksrh gS vkSj eksLV flxfufQdsUV fcV Q2 gksrh gSA izhlsV LVkZV iYl fn;s tkus ds ckn dkmUVj dk 
vkmViqV    Q2 Q1 Q0 =111 gksxkA mlds Ik'pkr izR;sd DykWd iYl ij fuEu VkbZfeax Mk;xzke ds 
vuqlkj f¶yi& ¶ykWi dk vkmViqV cnyus ij dkmUVj dk vkmViqV cnyrk  gSA  
ykWftd lfdZV%&  

 

 
 
 
 
 
 
 
 
VkbZfeax Mk;xzke %&  

 

 
 
dkmUV dh voLFkk %&  
 

Pulse No. Q2 Q1 Q0 State of Count 
0 1 1 1 7 
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1 1 1 0 6 
2 1 0 1 5 
3 1 0 0 4 
4 0 1 1 3 
5 0 1 0 2 
6 0 0 1 1 
7 0 0 0 0 
8 1 1 1 7 

 
fladzksul dkmUVj ;k isjsyy dkmUVj%& bl dkmUVj esa ,d gh DykWd dks iSjsyy esa lHkh f¶yi& ¶ykWi 
ds DykWd buiqV ij tksM+ fn;k tkrk gSA DykWd ds lekUrj esa QhM+ fd;s tkus ds dkj.k lHkh f¶yi& 

¶ykWi ,d lkFk VkWxy djrs gSA bl dkj.k izksisxs'ku fMys de gks tkrk gS vkSj dk;Z djus dh xfr c<+ 
tkrh gSA  
rhu fcV ckbZujh flUdzksul vi dkmUVj ;k eksM&8 flUdzksUkl vi dkmUVj %& ;g ,d vi dkmUVj gS 
bl dkj.k fDy;j LVkZV iYl nsdj lHkh f¶yi& ¶ykWi ds vkmViqV dks 000 dj fn;k tkrk gSA  
dkmUV dh voLFkk %&  
 

Pulse No. Q2 Q1 Q0 State of Count 
0 0 0 0 0 
1 0 0 1 1 
2 0 1 0 2 
3 0 1 1 3 
4 1 0 0 4 
5 1 0 1 5 
6 1 1 0 6 
7 1 1 1 7 
8 0 0 0 0 

 
mDr voLFkk rkfydk ls LIk"V gS fd Q0 izR;sd DykWd iYl ij VkWxy djrk gS rFkk Q1 rc VkWxy 
djrk gS Q0 =1 gksA blfy;s Q0 ds nksuksa buiqV J rFkk K ij gkbZ oksYVst vFkkZr 1 fn;k tkrk gS vkSj 

Q1 f¶yi& ¶ykWi ds buiqV J vkSj K dks f¶yi& ¶ykWi Q0 ls tksM+ nsrs gSA ,ao mDr lR; rkfydk ls 
Li"V gS fd Q2 rc gh VkWxy djrk gS tcfd Q0 vkSj Q1 nksuksa gh 1 gksA blfy;s Q0 vkSj Q1 nksuksa 
ds gh vkmViqV dks ,d ,.M+ xsV ij fn;k tkdj ,.M+ xsV ds vkmViqV dks r`rh; f¶yi& ¶ykWi ds nksuksa 
buiqV J vkSj K ls tksM+ fn;k tkrk gSA fDy;j LVkZV iYl fn;s tkus ds ckn dkmUVj dk vkmViqV    
Q2 Q1 Q0 =000 gksxkA fuEu VkbZfeax Mk;xzke ds vuqlkj f¶yi& ¶ykWi dk vkmViqV cnyus ij 
dkmUVj dk vkmViqV cnyrk gSA  
ykWftd lfdZV%&  
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VkbZfeax Mk;xzke %&  
 

 
rhu fcV ckbZujh flUdzksul Mkmu dkmUVj ;k eksM&8 flUdzksUkl Mkmu dkmUVj %& ;g ,d Mkmu 
dkmUVj gS bl dkj.k izhlsV LVkZV iYl nsdj lHkh f¶yi& ¶ykWi ds vkmViqV dks 111 dj fn;k tkrk gS 
A  
dkmUV dh voLFkk %&  
 

Pulse No. Q2 Q1 Q0 State of Count 
0 1 1 1 7 
1 1 1 0 6 
2 1 0 1 5 
3 1 0 0 4 
4 0 1 1 3 
5 0 1 0 2 
6 0 0 1 1 
7 0 0 0 0 
8 1 1 1 7 

 
mDr voLFkk rkfydk ls LIk"V gS fd Q0 izR;sd DykWd iYl ij VkWxy djrk gS rFkk Q1 rc VkWxy 
djrk gS Q0 =0 gks vFkkZr Q0=1 gkssA blfy;s Q0 ds nksuksa buiqV J rFkk K ij gkbZ oksYVst vFkkZr 1 
fn;k tkrk gS vkSj Q1 f¶yi& ¶ykWi ds buiqV J vkSj K dks f¶yi& ¶ykWi Q0 ls tksM+ nsrs gSA ,ao mDr 
lR; rkfydk ls Li"V gS fd Q2 rc gh VkWxy djrk gS tcfd Q0 vkSj Q1 nksuksa gh 0 gksA blfy;s Q0 
vkSj Q1 nksuksa ds gh vkmViqV dks ,d ,.M+ xsV ij fn;k tkdj ,.M+ xsV ds vkmViqV dks r̀rh; f¶yi& 

¶ykWi ds nksuksa buiqV J vkSj K ls tksM+ fn;k tkrk gSA fizlsV LVkZV iYl fn;s tkus ds ckn dkmUVj dk 
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vkmViqV Q2 Q1 Q0 =111 gksxkA fuEu VkbZfeax Mk;xzke ds vuqlkj f¶yi&¶ykWi dk vkmViqV cnyus 
ij dkmUVj dk vkmViqV cnyrk  gSA  
ykWftd lfdZV%&  

 
 
 
 
VkbZfeax Mk;xzke %&  
 

 
 

fjax dkmUVj%& bl dkmUVj esa ,d fcV 0 ;k 1 ?kM+h dh fn'kk esa ;k blds foifjr fn'kk esa ?kqerh gSA 
izR;sd DykWd iYl ij ;g fcV ck;sa ;k nk,sa f'k¶V gks tkrh gSA ;fn ?kqeus okyh fcV ;fn 0 gS rks 'ks"k 
fcV 1 gksxh ;fn ?kqeus okyh fcV ;fn 1 gsS rks 'ks"k fcV 0 gksxhA vFkkZr ;g ,d fo'ks"k izdkj ds f'k¶V 
jftLVj gksrs gSA  
fjax dkmUVj ¼ys¶V f'k¶V dk mi;ksx dj½ %& fjax dkmUVj vFkkZr ,d fcV ftls jksVsV djokuk gS ;fn 
og 1 gS rks ,d f¶yi& ¶ykWi ij  'ks"k lkjs f¶yi& ¶ykWi ij  LVkZV iYl nsrs gSA tSls gh jhlSV 
iYl nsrs gS lcls nkfgus f¶yi& ¶ykWi ij 1 rFkk 'ks"k lHkh f¶yi& ¶ykWi ij 0 gks tkrk gSA  
 
 
izFke voLFkk ;g gksxh     Q2 Q1 Q0 

     0  0  1 
vc tSls tSls izFke] f}rh;] r`rh; Dykd iYl vkosxh fuEukuqlkj voLFkk,sa izkIr gksxhA  
 
     0  1  0 
     1  0  0 
     0  0  1 
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vFkkZr ,d fcV 1 ?kM+h dh fn'kk esa ?kw.kZu djrh gSA blh izdkj ;fn 0 fcV dks ?kqekuk gks rks vafre 
f¶yi& ¶ykWi ij  LVkZV iYl nsrs gS vkSj 'ks"k lHkh f¶yi& ¶ykWi ij  iYl nsrs gSA rks vkmViqV 
fuEu izdkj ls gksxkA  
   1  1  0 
   1  0  1 
   0  1  1 
   1  1  0 

 
 
fjax dkmUVj ¼jkbZV f'k¶V dk mi;ksx dj½ %& fjax dkmUVj vFkkZr ,d fcV ftls jksVsV djokuk gS ;fn 
og 1 gS rks ,d f¶yi& ¶ykWi ij  'ks"k lkjs f¶yi& ¶ykWi ij  LVkZV iYl nsrs gSA tSls gh jksVsV 
iYl nsrs gS lcls nkfgus f¶yi& ¶ykWi ij 1 rFkk 'ks"k lHkh f¶yi& ¶ykWi ij 0 gks tkrk gSA  

 
izFke voLFkk ;g gksxh     Q2 Q1 Q0 

     1  0  0 
vc tSls tSls izFke] f}rh;] r`rh; iYl vkosxh fuEukuqlkj voLFkk,sa izkIr gksxhA  
     0  1  0 
     0  0  1 
     1  0  0 
vr% 1 ?kM+h ds foifjr fn'kk esa ?kqerk gSA  
bl izdkj ;fn 0 dks ?kM+h ds foifjr fn'kk esa ?kqekuk gks rks lcls ck;sa f¶yi& ¶ykWi ij rFkk 'ks"k 
f¶yi& ¶ykWi ij  nsus ij  
izFke voLFkk      0  1  1 gksxh  
vc tSls tSls izFke] f}rh;] r`rh; iYl vkosxh fuEukuqlkj voLFkk,sa izkIr gksxhA  
     1  0  1 
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     1  1  0 
     0  1  1 
 

,sukYkkWx ls fMftVy duoVZj 
 
,sukYkkWx ls fMftVy duoVZj %& dkmUVj DykWd iYl dks dkmUV djrk fdUrq ml varjky ds fy;s 
tks fd ,sukykWx lsEiy ds ,EIyhV~;wM+ ds lekuqikrh gksrk gSA bl izdkj ,sukykWx lsEiy dk ,EIyhV~;wM+ 
dkmUVj dh dkmfUVax ds vuqlkj DokUVkbZTM+ gks tkrk gS vFkkZr fMftVy vkmViqV izkIr gksrk gsSA  

 
   
lcls igys dkmUVj dks fDy;j iYl nsdj 'kqU; dj fn;k tkrk gSA dSislsVj C ds ,dzkl yxk fLop 
dks baVhxzsVj ds 'kqU; ij lsV fd;s tkus ds fy;s [kksyk vkSj can fd;k tkrk gSA vc baVhxzsVj dk 
vkmViqV jsSf[kd :Ik ls le; ds lkFk c<rk gS vFkkZr jsSEi izkIr gksrk gSA fdUrq tc rd ;g 
lsEiy ,EIyhV~;wM+ ls de gksrk gS rks dEijsVj dk vkmViqV gkbZ gksrk gS bl dkj.k ls AND xsV ls 
DykWd iYl dkmUVj dks tkrh jgrh gS vkSj dkmUVj mls dkmUV djrk gSA fdUrq tSls gh jSEi vFkkZr 
baVhxzsVj dk vkmViqV lsEiy ,EIyhV~;wM+ ls vf/kd gks tkrk gS rks dEIkjsVj dk vkmViqV yks gks tkrk gS 
vkSj AND xsV fMlscy gks tkrk gS ml le; dkmUVj dkmfUVax djuk can dj nsrk gSA bl izdkj 
dkmUVj esa laxzfgr dkmUV] jsSf[kd :Ik ls xsV ds vkWu jgus ds le; vFkkZr lsEiy ,EIyhV~;wM ds 
lekuqikrh gksrs gSA vFkkZr dkmUVj dh dkmUV ;k fjfMax lsEIky ,EIyhV~;wM+ dk fMftVy fjizstsUVs'ku gksrh 
gSA  
fMftVy ls ,sukykWx duoVZj %& ;g fMftVy buiqV dks ,sukykWx vkmViqV esa cnyrk gSA ;g nks izdkj 
ds gksrs gSA  

1- osVsM jftLVj fMftVy ls ,sukykWx duoVZj 
2- R-2R ysMj fMftVy ls ,sukykWx duoVZj  

 
osVsM jftLVj fMftVy ls ,sukykWx duoVZj %& blesa jftLVsal dk eku ckbZujh osV ds rqY; gksrk gsSA 
izR;sd ckbZujh fcV ds fy;s ,d fLop gksrk gS tks fd ;fn ckbZujh fcV 1 gksrh gS rks vkWu gksrk gS 
vU;Fkk 0 fCkV ds fy;s vkWQ gksrk gSA bu fLop ds flfjt esa osVsM+ jftLVj dusDV gksrs gSA ,d fjQzsUl 
oksYVst ykbZu Hkh dUksDV gksrh gSA bl izdkj ;fn fdlh fcV dk eku 1 gsS rks fLop vkWu gks tkrk gS vkSj 
og fjQzsUl oksYVst ykbZu ls dusDV gks tkrk gSA bl izdkj fMftVy buiqV dk og ckbZujh uEcj fLop 
ds }kjk ml osVsM+ jftLVj ds fjQzsUl oksYVst ls dusDV gksus ij djUV cgrh gSA bl djUV dks OP-
AMP }kjk oksYVst esa ifjofrZr dj fn;k tkrk gSA ;g vkmViqV oksYVst ckbZujh uEcj ds lekuqikrh 
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gksrk gSA uEcj cnyus ij vkmViqV oksYVst dk eku Hkh cnyrk gS vkSj ftls yks ikl fQYVj ls ikl 
fd;k tkdj LewFk dj fy;k tkrk gSA vkSj ,sukWykx flXuy izkIr gksrk gsA  

 
 

Ekbdzksizkslslj 
 

Ekkbdzksizkslslj %&ekbdzksizkslslj cgqmn~s'’kh;] izksxzkescy] DykWd }kjk lapkfyr] jftLVj ij vk/kkfjr 
bysDVªkWfud fMokbZl gksrh gS tks fd LVksjst fMokbZl] rFkk buiqV fMokbZl ls izkIr ckbZujh MkVk dks jhM+ 
djrk gS vkSj baLVªD'kul ds vuqlkj izkslsl dj vkmViqV ds :Ik esa baQkesZ'ku izksokbZM djrk gSA bl 
izdkj izksxzkescy e'khu ds eq[;r% rhu dEiksusUV~l dks ekbdzksizkslslj] eseksjh] vkSj buiqV@vkmViqV 
fMokbZl ls fjizstsUV fd;k tk ldrk gSA ekbdzksizkslslj] ekbdzksdEI;wVj dh lsUVªy izkslsflax ;qfuV gSA ;g 
ekbdzks dEI;wVj dk gn; gksrk gSA ekbdzksizkslslj ds pkj izkFkfed vkWijs'kul gksrs gSA  

1- eseksjh dks jhM+ djuk& eseksjh ls MkVk ;k baLVªD'kul dks jhM+ djukA  
2- eseksjh dks jkbV djuk& MkVk ;k baLVªD'kul dks eseksjh esa jkbZV djukA  
3- buiqV@vkmViqV dks jhM+ djuk&buiqV fMokbl ls MkVk dks izkIr djukA  
4- buiqV@vkmViqV jkbZV& vkmViqV fMokbZl dks MkVk HkstukA  
;g lHkh vkWijs'kul ekbdzksizkslslj vkSj vU; isfjQsjy fMokbZl lg eseksjh ds chp lapkj izfdz;k ds 
Hkkx gSA isjhQsjy fMOkkbl ;k eseksjh yksds'kUl ls lapkj ds fy;s ekbdzksizkslslj dks fuEu LVsil dks 
ijQkeZ fd;k tkrk gSA  
1- isfjQsjy fMokbZl dks ;k eseksjh yksds'ku dks ,sMªslsl ds }kjk vkbMsfUVQkbZ djukA  
2- ckbZujh baQkesZ'ku MkVk ;k baLVªD'kul dks LFkkukarfjr djukA 
3- VkbZfeax ;k flUdzksukbZftax flXuyl izksokbZM+ djukA  
 8085 ekbZdzksizkslslj mDr QaD'kul dks ijQkeZ fd;s tkus ds fy;s rhu 
dE;wfuds'kul ykbZu ftls cl dgrs gS dk mi;ksx djrk gSA ;g clsl gS MkVk cl] ,Mªsl cl] vkSj 
dUVªksy clA    

baVsy 8085%&baVsy 8085 ekbdzksizkslslj 8 fcV ekbdzksizkslslj gSA ;g flaxy yktZ Ldsy baVhxzs'ku] 40 fiu 
dh vkbZ-lh- iSdst gSA baVsy 8085 ekbdzksizkslslj ds vkWijs'ku ds fy;s flaxy +5 oksYV Mh-lh- dh 
vko';drk gksrh gSA bldh DykWd LihM+ yxHkx 3 esxk gVZt ,oa DykWd lk;dy 320 uSuks lsdaM+] ,oa 
DykWd lkbZdy dk le; 200 uSuks lsdaM+ gksrk gSA blesa 80 csfld baLVªD'kul ,oa 246 vkWijs’ku dksM~l 
gksrs gSA  
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baVsy 8085 ekbdzksizkslslj ds eq[;r% rhu Hkkx gksrs gSA vFkZesfVd ykWftd ;qfuV] VkbZfeax ,oa 
dUVªksy ;wfuV] vkSj jsftLVlZA  
 

baVsy 8085 ekbdzksizkslslj vkfdZVsDpj 
 
,sMªsl cl bu baVsy 8085 ekbdzksizkslslj%& bl izkslslj esa 8 fiu eseksjh ,sMªslsl dh eksLV flXfufQdsaV 
fcV dks VªkalfeV fd;s tkus ds fy;s gksrh gSA vkSj ,sMªslsl dh fyLV flXfufQdsUV fMftV~l 8 fcV~l] 8 
ykbZu ij VªkalfeV gksrh gS ftlesa MsVk VªkalfeV gksrk gSA bl izdkj MsVk vkSj ,sMªslsl dk Vªkalfe'ku 'ks;MZ 
ykbZul ds lsVl ds }kjk gksrk gSA ftls ,sMªsl eYVhIyfsDlax ls tkuk tkrk gSA bl izdkj 8085 esa 16 
fcV ds ,sMªsl dks VªkalfeV fd;s tkus dh ;ksX;rk gksrh gSA vFkkZr dqy 216=65536 eseksjh yksds'ku dks 
8085 ds }kjk ,sMªsl fd;k tk ldrk gSA izR;sd eseksjh yksds'ku ds fy;s 8085 ls 8 fcV ;k 1 ckbZV dk 
MkVk eseksjh yksd'ku esa isjsyy VªkalQZj fd;k tkrk gSA  bl izdkj 8085 ls eseksjh ds 64K ¼1 K= 
1024½ ckbZV~l ,sMªslsl fd;s tk ldrs gSA  

 
bl izkslslj esa ,sMªsl cl 16 ykbZu dk lewg gksrk gS ftls A0 ls A15 }kjk vkbZMsfUVQkbZ fd;k tkrk 
gSA ,sMªsl cl ;wuhMk;jsD'kuy gksrh gSA ftlesa fcV~l ,d gh fn'kk esa ekbdzksizkslslj ls isfjQsjy fMokbZl 
dh vkSj ¶yks gksrh gSA  
 
MkVk cl bu baVsy 8085 ekbdzksizkslslj %& bl izkslslj esa MkVk cl ds fy, 8 ykbZu dk mi;ksx MkVk 
ds ¶yks ds fy;s fd;k tkrk gSA ;g cl ;k ykbZul ckbZMk;jsD'kuy gksrh gSA vFkkZr bl cl esa MkVk dk 
¶yks nksuksa fn'kkvksa] ekbdzksizkslslj ls isfjQsjy fMokbZl vkSj eseksjh dh vkSj ;k mlds foijhr gksrk gSA bl 
ekbdzksizkslslj esa bl MkVk cl dk f}rh; mi;ksx ckbZujh buQkesZ'ku ds LFkkukarj.k ds fy;s Hkh gksrk gSA 
vFkkZr ,sMªslsl dh fyLV flXfufQdsUV fMftV~l 8 fcV~l] 8 ykbZu ij VªkalfeV gksrh gS ftlesa MsVk 
VªkalfeV gksrk gSA bl izdkj MsVk vkSj ,sMªslsl dk Vªkalfe'ku 'ks;MZ ykbZul ds lsVl ds }kjk gksrk gSA 
ftls ,sMªsl eYVhIysfDlax ls tkuk tkrk gSA fdlh le; ij MkVk vkSj ,Mªslsl dk Vªkalfe'ku 
vyx&vyXk fcUnq ls gksrk gSA bl eYVhIysfDlax ds dkj.k bl izkslslj dh cl eYVhIysDlM+ cl Hkh 
dgykrh gSA  
 8 fcV MkVk cl dh pkSM+kbZ gksus ds dkj.k] ;g ekbdzksizkslslj dks 8 fcV ds MkVk 
jsUt 00 ls FF Rkd ¼28= 256 uEcjl½ ds MkVk dks pykus ds fy;s ekbdzksizkslslj dks ;ksX; cukrh gSA 
bl dkj.k 8085 ekbdzksizkslslj 8&fcV ekbdzksizkslslj dgykrk gSA bl izkslslj esa bl MkVk cl dks D0 
ls D7 rd vkbZMsfUVQkbZM fd;k tk ldrk gSA tcfd ekbdzksizkslslj 8086 esa 16 fcV dh MkVk ykbZul~ 
gksrh gSA bl dkj.k 8086 ekbdzksizkslslj 16 &fcV ekbdzksizkslslj dgykrk gSA  
dUVªksy cl bu baVsy 8085 ekbdzksizkslslj%& bl cl esa og ykbZul lfEefyr gksrh gS tks fladzksukbZts'ku 
flXuyl ys tkrh gSA ekbdzksizkslslj bl ykbZul dk mi;ksx rhljs QaD'kul VkbZfeax flXuy dks izksokbZM 
djus ds fy;s djrk gSA ;gkWa cl 'kCn dk lac/k daVªksy flXuyLk ls gS u fd MkVk cl ;k ,sMªsl cl ds 
leku ykbZul ds lewg ls gS] ;g fof'k"V ykbZul gS tks fd iYl dks izksokbZM djrh gS tks fd 
ekbdzksizkslslj vkWijs'ku dks bafMdsV djrh gSA ekbdzksizkslslj ds izR;sd vkWijs'ku tSls eseksjh dks jhM djuk 
rFkk buiqV@vkmViqV dks jkbZV djuk ds ckn daVªksy flXuyl tujsV fd;s tkrs gSA bl daVªksy flXuy 
ls ml fMokbZl dks vkbZMsUVhQkbZM+ fd;k tk ldrk gS ftlls ekbdzksizkslslj dks dE;wfudsV djuk gSA 
tSls ekbdzksizkslslj dks eseksjh ds fdlh yksds'ku ls baLVªD'ku jhM+ fd;s tkus ds fy;s] ,sMªsl cl esa 16 
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fcV ,sMªslsl Hksts tkrs gS ftlls eseksjh yksds'kul vkbZMsUVhQkbZM+ gks tkrh gsSA rc ekbdzksizkslslj }kjk 
eseksjh dks jhM+ fd;s tkus ds daVªksy flXuy tks fd iYl ds :Ik esa gksrs gS Hksts tkrs gSA ;g iYl eseksjh 
fpi dks ,sDVhosV dj nsrh gS vkSj ml eseksjh yksds'ku dk daVsUV 8 fcV dh MkVk cl ds }kjk 
ekbdzksizkslslj esa vkrk gSA  

 
The 8085 Bus Structure 

 
baVjuy MkVk vkWijs'ku vkWQ 8085%& baVsy 8085 esa fuEu vkWijs'kul gksrs gSA  

1- 8 fcV MkVk dks LVksj djukA 
2- vFkZeSfVd vkSj ykWftdy vkWijs'ku ijQkeZ djukA 
3- dafM'ku dk ijh{k.k djukA  
4- baLVªD'ku ds laiknu dk vuqdze r; djukA  
5- MkVk ds ,DthD;w'ku ds le; MkVk dks vLFkkbZ :Ik ls jhM@jkbZV eseksjh yksds'ku ij LVksj 

djuk ftls LVsd dgrs gSA  
            ekbdzksizkslslj ds }kjk mDr vkWijs'ku dks ijQkEkZ fd;s tkus ds fy;s jftLVj] ,-,y-;w- vkSj 
dUVªksy ykWftd] vkSj baVjuy cl dh vko';drk gksrh gSA mDr fp= esa baVsy 8085 ekbdzksizkslslj dk 
baVjuy vkfdZVsDpj n'kkZ;k x;k gSA  
jftLVlZ bu 8085& ekbdzksizkslslj esa jftLVj dk mi;ksx vLFkkbZ LVksjst vkSj MkVk vkSj baLVªD'ku ds 
esfuI;wys'ku ds fy;s fd;k tkrk gSA MkVk jftLVj esa rc rd j[ks jgrs gS tc rd dh oks eseksjh ;k 
buiqV@vkmViqV fMokbZl esa ugha Hkst fn;s tkrsA vR;f/kd LihM+ okys dEI;wVj esa jftLVj vf/kd gksrs gS 
bl dkj.k MkVk dk LFkkukarj.k de gksrk gSA baVsy 8085 esa fuEu jftLVj gksrs gS & 

1. N%& 8 fcV jftLVj tks lkekU; mn~ns'; ds fy;s gksrs gSA ;g B, C, D, E, H vkSj I gSA  
2. ,d&8 fcV ,sD;wewysVj ¼ACC½ vFkkZr jftLVj A   
3. ,d&16 fCkV izksxzke dkmUVj] PC 
4. ,d&16 fCkV LVSd IokabVj] SP  
5. baLVªD'ku jftLVj 
6. LVsVl jftLVj 
7. Vseizsjjh jftLVj 

       mDr jftLVj ds vfrfjDr baVsy 8085 esa ,sMªsl cQj vkSj MkVk@,sMªsl cQj Hkh gksrs gSA   
1- lkekU; jftLVj%& 8085 esa N% lkekU; mn~ns'; ds jftLVj gksrs gS tks fd izFke vkWijs'ku] izksxzke ds 
laiknu ¼,DflD;w'ku½ ds le; 8 fcV MkVk dks LVksj djrs gSA bl jftLVj dks B,C,D,E,H,L ls 
vkbZMsfUVQkbZM fd;k tk ldrk gSA ;g jftLVj 16 fCkV vkWijs'ku ds fy;s tksM+s ds :Ik esa Hkh la;qDr gks 
ldrs gSA bl izkslslj esa osS/k jftLVj is;j &BC, DE, HL gksrs gSA  
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        ;g jftLVj izksxzkescy gksrs gS vFkkZr izksxzkej bldk mi;ksx baLVªD'kul ds }kjk MkVk dks yksM+ 
vkSj dkWih djus ds fy;s dj ldrk gSA  
2- ,sD;weqysVj %& ;g 8 fcV dk jftLVj gksrk gS tks fd ,-,y-;w- dk ikVZ gksrk gSA bl jftLVj dk 
mi;ksx 8 fcV MkVk dks LVksj djus ds fy;s vkSj vFkZeSfVd vkWj ykWftdy vkWijs'ku dks ijQkeZ djus ds 
fy;s mi;ksx fd;k tkrk gSA vkWijs'ku ds fjtYV dks bl ,D;weqysVj jftLVj esa LVksj fd;k tkrk 
gSA ,D;weqysVj jftLVj dks ysVj A ls vkbZMsfUVQkbZM fd;k tk ldrk gSA  
3- ¶ySxl& ,-,y-;w- esa ikWap f¶yi&¶ykWi gksrs gS tks fd vkWijs'ku ds ifj.kke ds vk/kkj ij lsV vkSj 
fjlsV gksrs gSA ekbdzksizkslslj bldk mi;ksx rhljs vkWijs'ku MkVk daMh'ku dk ijh{k.k djus ds fy;s 
djrk gSA mnkgj.kkFkZ ;fn nks uEcj dk ;ksx ,sD;weysVj esa 8 fcV ls vf/kd gksrk gS rks f¶yi&¶ykWi ds 
mi;ksx }kjk dSjh dks baMhdsV fd;k tkrk gSA bl f¶yi&¶ykWi dks dSjh¶ySx ¼CY½ dgrs gS tks 1 ij 
lsV gksrk gSA tc vFkZeSfVd vkWijs'ku dk ifj.kke 'kqU; gksrk gS] rc ftl f¶yi&¶ykWi ds }kjk bls 1 ij 
lsV djrk gsS mls Zero flage (Z) dgrs gSA 8085 esa ikWap ¶ySxl gksrs gS tks fd ikWap fofHkUu izdkj ds 
ifj.kke ;k MkVk dafM'ku dks bafMdsV djrs gSA ;g ikWap ¶ySxl gS&Zero(Z), Carry (CY), Sign(S), 
Parity (P) vkSj Auxiliary Carry (AC)A fp= esa ,D;wesYkVj ds ikl ¶ySx fjftLVj n'kkZ;s x;s gSA 
blesa 8 fcV jftLVj dh rjg mi;ksx ugha fd;k tkrk gSA 8 esa ls 5 fcV iksft'kul dk mi;ksx  ikWap 
f¶yi&¶ykWi ds vkmV iqV dks LVksj djus ds fy;s fd;k tkrk gSA ;g ¶ySxl 8 fcV jftLVj esa LVksj 
fd;s tkrs gS ftls izksxzkej bu jftLVj ls ¶ySx dks ,sDlsl dj rFkk bl ¶ySxl dk ifj{k.k dj MkVk 
dafM'ku dk ifj{k.k] baLVªD'kul ds }kjk dj ldrk gSA ;g ¶ySxl ekbdzksizkslslj dh fMfltu esfdax 
izfdz;k ds le; egRoiw.kZ gksrs gSA ¶ySx dh dafM'ku lsV vFkok fjlsV dks lk¶Vos;j ds baLVªD'ku ds }kjk 
ifj{k.k fd;k tkrk gSA  
Carry (CY):- dSjh LVsVl ¶ySx n'kkZrk gS fd MkVk ds vFkZeSfVd vkWijs'ku tSls tksM+ vkSj ?kVko ;k 
rqyuk ds le; dSjh gSA bl fLFkfr esa dSjh ¶ySx 1 ij lsV gksxkA vU;Fkk ;g 'kwU; gksxkA  
 Zero(Z) :- Zero LVsVl ¶ySx Z, 1 ij lsV gksxk tcfd vFkZeSfVd vkSj ykWftdy vkWijs'ku dk 
ifj.kke 'kqU; gksrk gSA ;fn ifj.kke v'kqU; gS rks ;g 0 ij lsV gksrk gSA  
Sign(S):- vFkZeSfVd vkSj ykWftdy vkWijs'ku ds ifj.kke esa ;fn eksLV flXfufQdsUV fcV 1 gS rks lkbZu 
LVsVl ¶ySx 1 ij lsV gksrk gSA vU;Fkk 0 ijA 
Parity (P) :- ;fn vkWijs'ku esa 1 fd la[;k le gS rks iSfjVh LVsSVl ¶ySx 1 ij lsV gksrk gSA  ;fn 
vkWijs'ku esa 1 fd la[;k fo"ke gS rks ;g 0 ij lsV gksrk gSA 
Auxiliary Carry (AC):- ;fn vFkZEkSfVd ;k ykWftdy vkWijs'ku ;fn dSjh fcV 3 ls fcV 4 dks tkos 
rks vkfDtyjh dSjh LVSVl ¶ySx lsV gksrk gSA   
PSW:- bl izdkj 8 fcV ds jftLVj esa 5 fcV ¶ySx LVssVl dks n'kkZrs gS tcfd 3 fcVl vifjHkkf"kr 
gSA ;g 8 fcV dk la;kstu izksxzke LVsVl oMZ dgykrk gSA PSW vkSj ,D;weysVj LVSd vkWijs'ku  ds 
fy;s 16 fcV ;wfuV dh rjg gksrs gSA  
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4- izksxzke dkmUVj] ¼PC½%& ;g 16 fcV dk jftLVj gksrk gS tks fd ekbdzksizkslslj ds pksSFks vkWijs'ku]  
baLVªD'kul ds laiknu ds vuqdze dks r; djrk gSA ;g jftLVj vxys baLVªD'ku ds ,sMªslsl dks j[krk 
gSA ;g jftLVj eseksjh IokbaVj gSA eseksjh ,sMªslsl 16 fcV ds gksrs gS bl dkj.k ;g jftLVj Hkh 16 fcV 
dk gksrk gSA ekbdzksizkslslj bl jftLVj dk mi;ksx funsZ'kksa ds laiknu ds vuqdze dks r; djus ds fy;s 
djrk gSA izksxzke dkmUVj dk dk;Z ml eseksjh ,sMªsl dks vius esa LVksj j[kuk gS tks fd vxys baLVªD'ku 
dk eseksjh yksds'ku ,sMªsl gSA ftls vxyh 8 fcV eseksjh ,sMªsl ds :Ik esa eseksjh dks QSp fd;k tkuk gSA 
tc ,d ckbZV e'khu dksM+ dks QSp fd;k tkrk gS rks izksxzke dkmUVj mlesa 1 tksM+ nsrk gS tks fd vxys 
eseksjh yksds'ku dks IokabV djrk gSA  
5- LVSd IokabVj ¼SP½ %& ;g Hkh 16 fcV dk jftLVj gksrk gS ftldk mi;ksx eseksjh IokbaVj ds :Ik esa 
fd;k tkrk gSA blfy;s bls LVSd IokbaVj jftLVj Hkh dgrs gSA ;g jhM vkSj jkbZV eseksjh yksds'ku dks 
IokbaV djrk gS ftls LVSd dgrs gSA 
6- baLVªD'ku jftLVj vkSj fMdksMj%& baLVªD'ku jftLVj vkSj fMdksMj ,-,y-;w- ds gh Hkkx gksrs gSA tc 
eseksjh ls baLVªD'ku QSp fd;s tkrs gs rks ;g baLVªD'ku jftLVj esa yksM+sM gks tkrs gSA fMdksMj] 
baLVªD'kul dks fMdksM djrk gS vkSj baosVl ds ¶yks dh flDosUl dks LFkkfir djrk gSA baLVªD'kul 
jftLVj izksxzkescy ugha gksrk gS vkSj fdlh Hkh baLVªD'ku ds }kjk ,lsl ugha fd;k tk ldrk gSA  
7- VsEijsjh jftLVj %& nks vfrfjDr jftLVj ftls VsEijsjh jftLVj W vkSj Z dgrs gSA bl jftLVj dk 
mi;ksx dqN baLVªD'ku ds laiknu ds le; 8 fcV MkVk dks gksYM+ djus ds fy;s fd;k tkrk gSA ;g 
baVjuyh gksrs gS ;g izksxzkej ds fy;s ,osyscy ugha gksrs gSA  
,-,y-;w-%& vFkZesSVhd ,ao ykWftd ;wfuV }kjk fuEu vFkZeSfVd ,ao ykWftdy vkWijs'ku ijQkeZ fd;s tkrs 
gSA  
1- tksM 2- lcVªsD'ku 3- ykWftdy AND  4- ykWftdy OR 5-ykWftdy 
EXOR  6- dkEIyhesUV ¼ykWftdy NOT½ 7- badzhesUV ¼,sfM'ku vkWQ 1½ 8- fMdzhesUV 
¼lCVªsD'ku vkWQ 1½ 9- ysQV f'kQV  10- fDy;j 
 
blesa ,D;weysVj] VsEijsjh jftLVj] vFkZEkssfVd vkSj ykWftd lfdZV vkSj ikWap ¶ySxl gksrs gSA VsSEijsjh 
jftLVj dk mi;ksx vFkZEkfSVd vkSj ykWftdy vkWijs'ku ds le; MkVk dks gksYM+ djuk gSA ifj.kke 
dks ,sD;weqysVj esa LVksj fd;k tkrk gSA  
VkbZfeax ,.M daVªksy ;wfuV %& VkbZfeax ,.M+ daVªksy ;wfuV lh-ih-;w- dk lsD'ku gksrk gSA ;g VkbZfeax vkSj 
dUVªksy flXuy tujsV djrk gS tks baLVªD'ku dks laikfnr fd;s tkus ds fy;s vko';d gksrk gSA ;g lh-
ih-;w- vkSj vU; isfjQsjYl lg eseksjh es e/; MkVk ds ¶yks dks fu;af=r djrk gSA ;g ekbdzksizkslslj vkSj 
blls lacaf/kr isfjQSjsYl ds e/; lEiw.kZ vkWijs'ku dks fu;af=r djrk gSA  
 
fiu Mk;xzke vkWQ baVsy 8085 ekbdzksizkslslj%& baVsy 8085A ftls lkekU;r% baVsy 8085 ls Hkh tkuk 
tkrk gSA  
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fiu Mk;xzke vkWQ 8085 

        baVsy 8085 ds lHkh flXuyl dks 6 xqzi esa ckWVk x;k gSA 1-,sMªsl cl 2-MkVk cl 3-daVªksy vkSj 
LVsVl flXuy 4-ikWoj lIykbZ vkSj fQzDosalh flXuy 5-,DlVjuy bafu'kh,sVsM+ flXuy 6-flfj;y 
buiqV@vkmViqV iksVZl 
,sMªsl cl%&baVsy 8085 esa 8 flaxuy ykbZul A8-A15 gksrh gsS tks fd ;qfuMkbZjsD'kuy gksrh gsS ftls gkbZ 
vkMZj ,sMªsl cl Hkh dgrs gSA  
eYVhIySDlM+ ,sMªsl@MkVk cl %& baVsy 8085 esa flaXuy ykbZu AD0-AD7 eYVhIySDlM+ ,sMªsl@MkVk cl 
gksrh gSA tks nks mn~ns';ksa ds fy;s yks vkWMZj ,sMªsl cl vkSj MkVk cl ds fy;s mi;ksx dh tkrh gSA  

baLVªD'kul ds ,DthD;q'ku ds le; lkbZdy ds igys Hkkx ds fy;s yks vkMZj ,sMªsl cl dk mi;ksx fd;k 
tkrk gSA lkbZdy ds ckn ds Hkkx ds fy;s ;g ykbZu MkVk cl ds fy;s mi;ksx dh tkrh gSA bls cl 
dh eYVhIysfDlx Hkh dgrs gSA ySp ds mi;ksx ds }kjk bls ,sMªsl cl dks flXuy ls ìFkd fd;k tk 
ldrk gSA  
daVªksy vkSj LVsVl flXuy& ;g xzqi vkWQ flXuy lg nks daVªksy flXuy ¼ RD vkSj WR ½ vkSj rhu 
LVsVl flXuy ¼IO/M, S1 vkSj S0½ tks fd vkWijs'ku ds uspj dks vkbMsUVhQkbZ djrs gS vkSj ,d Lis'ky 
flXuy ¼ ALE ½ tks vkWijs'ku ds izkjaHk dks bafMdsV djrk gSA  
ALE ,sMªsl ysp bauscy & ;g ikWftfVo iYl gS tks fd vkWijs'ku ds izkjaHk esa izR;sd le; tujsV gksrh 
gSA tks fd ;g bafMdsV djrh gS fd ykbZu AD0-AD7 esa ,sMªsl fcV gSA  bl flXuy ds mi;ksx }kjk 
eYVhIysDlM+ cl esa yks vkMZj ,sMªsl dks ysp fd;k tkrk gSA vFkkZr bl flXuy ds }kjk ykbZu 
eYVhIySDlM+ ykbZu ls ,sMªsl ykbZu ds fy;s i`Fkd lsV A0-A7 tujsV fd;k tkrk gSA  
                     RD&fjM&;g fjM+ dUVªksy flXuy yks gksus ij ;g bafMdsV djrk gS fd 
flysDVsM+ buiqV@vkmViqV ;k eseksjh fMOkkbZl jhM+ dh tk pqdh gS vkSj MkVk] MsVk cl esa feyrk gSA  
                     WR &jkbZV& jkbZV daVªksy flXuy yks gksus ij ;g n'kkZrk gS fd MkVk cl esa 
mifLFkr MkVk dks flysDVsM+ eseksjh ;k buiqV@vkmViqV yksds'ku ij jkbZV fd;k tk pqdk  gSA  
 IO/M & bl LVsVl flXuy dk mi;ksx buiqV@vkmViqV vkWijs'ku vkSj eseksjh 
vkWijs'ku dks vyx djus ds fy;s fd;k tkrk gSA tc ;g gkbZ gksrk gS rks ;g buiqV@vkmViqV vkWijs'ku 
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dks n'kkZrk gS vFkkZr ;g n'kkZrk gS fd ,Mªslsl buiqV@vkmViqV fMokbZlsl ds fy;s gSA tc ;g yks gksrk 
gS rks ;g eseksjh vkWijs'ku dks n'kkZrk gS vFkkZr ,Mªslsl eseksjh ds fy;s gSA  
 S1 vkSj S0 & ;g LVsVl flxuy ekbdzksizkslslj Hksts tkrs gS tks fd fofHkUu 
vkWijs'ku dks fuUukuqlkj n'kkZrs gSA  

 
ikoj lIykbZ vkSj DykWd fQzDosalh&  
1-bls vkWijsV ds fy;s Vcc= +5 V ikoj lIykbZ dk mi;ksx fd;k tkrk gSA 
2-Vss : xzkmUM fjQjsUl ds fy;s mi;ksx fd;k tkrk gsS A   
3- X1, X2 : fdzLVy dks bu nks fcUnqvksa ds chp dUksDV fd;k tkrk gSA blesa vkarfjd :Ik ls fQzDosalh 
dks nks Hkkxksa esa foHkkftr fd;k tkrk gSA bl izdkj flLVe 3 esxk gVZt ls vkWijsV gksrk gS blfy;s 
fdzLVy dh fQDosalh 6 esxk gVZt gksuk pkfg,A  
4- CLK(Out)- bl flXuy dk mi;ksx vU; fMokbZl ds fy;s flLVe DykWd ds fy;s fd;k tkrk gSA  
,DlVjuy bafuf'k,VsM+ flaxuy lg baVjIVl& baVsy 8085 ekbdzksizkslslj izksxzke ds laiknu esa ikWap 
baVjIV flXuy dk mi;ksx fd;k tkrk gSA  
   1- INTR (Input)- ;g baVjIkIV fjDosLV flXuy gSA tc ;g gkbZ gksrk gS rks 
izksxzke dkmUVj mlds dUVsUV esa badzhesUV ugha djrk gSA bl izdkj ekbdzksizkslslj mlds lkekU; 
baLVªD'kUl ds laiknu ds vuqdze dks lLisUM+ dj nsrk gSA  
   2- INTA(Outpur)- baVjIV ,sDukWystesUV gS ftls ekbdzksizkslslj INTR ds 
izkIr gksus ij Hkstrk gSA  
   3- RST 5.5, 6.5, 7.5 vkSj TRAP (Inputs):- fjLVkZV baVjIV&;g fn'kk 
lfgr baVjIV fjDosLV gS tks fd izksxzke daVªksy dks LFkkukarfjr dh tkrh gS] tks dh eseksjh dh fdlh 
fuf'pr yksd'ku ds fy;s gksrh gSA bldh izkFkfedrk INTR baVjIV ls vf/kd gksrh gSA tc baVjIV dks 
Lohd`r dj fy;k tkrk gS rks eseksjh ls vxyk baLVªD'ku fdlh fuf'pr yksds'ku ls laikfnr fd;k tkrk 
gSA  
 
  Line             Location from which next instruction isPicked up 
  TRAP      0024 
  RST 5.5     002C 
  RST 6.5     0034 
  RST 7.5     003C 
 
 fjlsV bu ¼buiqV½%& ;g izksxkze dkmUVj dks thjks ij fjlsV dj nsrk gSA ;g 
baVjIV buscy vkSj HLDA f¶yi&¶ykWi nksuksa dks Hkh fjlsV djrk gSA ;g baLVªD'ku jftLVj dks 
NksM+dj fdlh vU; ¶ysx vkSj jftLVj dks izHkkfor ugha djrk gSA tc fjlsV ,IykbZ gksrk gS rks tc rd 
lh-ih-;w- fjlsV dafM'ku esa gksrk gSA  
 fjlsV vkmV ¼vkmViqV½%& ;g n'kkZrk gS fd lh-ih-;w- fjlsV fLFkrh esa gSA  
 X1vkSj X2 (buiqV):- ;g VfeZuy gksrs gS ftlesa ,DlVuZy fdzLVy vkWflysVj 
dks dusDV fd;k tkrk gS tks fd ekbdzksaizkslslj dh vkarfjd lfdZVjh dks Mªkbo djrk gS tks fd 
ekbdzksizkslslj ds vkWijs'ku ds fy;s mi;qDr DykWd tujsV djrk gSA  
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 Clock vkmViqV& ;g DykWd vkmViqV ;wtj ds fy;s gksrk gS ftldk mi;ksx 
vU; fMftVy vkbZ-lh- ds fy;s fd;k tk ldrk gSA bldh fQzDosalh] izkslslj dh vkWijsV fQzDosalh ds 
leku gksrh gSA  
 SID ¼buiqV½& ;g flfj;y buiqV ds fy;s MkVk ykbZu gksrh gSA bl ykbZu dk 
MkVk ,D;weysVj ds 7 oh fcV esa yksMsM gksrk gS tcdh RIM baLVªD'ku dk;kZfUor gksrk gSA 
 SOD¼vkmViqV½& ;g flfj;y vkmViqV ds fy;s MkVk ykbZu gksrh 
gSA ,D;weqysVj dh 7 oh fcV dk vkmViqV SOD ykbZu ij gksrk gS tcfd SIM baLVªD'ku dk;kZfUor 
gksrk gSA 
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