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(DIGITAL PROCESS)

fMftVy izfØ;k@izkslsl dk vFkZ ,slh izfØ;k (Process) ls gS tks iwoZ fuf'pr 

voLFkkvksa@dUMh'kul ls xqtjrh gSA bu voLFkkvksa@dUMh'kul ds fu/kkZj.k@

lysD'ku ds fy, fLop] fjys dkWUVsDV ;k bysDVªkWfud ykWftd lfdZV@lfdZV iz;ksx 

fd;s tkrs gSaA bySDVªkWfuDl ykWftd lfdZV dk iz;ksx fMftVy flLVe ij ;a= dh 

dk;Z xfr rFkk fuHkZjrk dks cgqr c<+k nsrk gSA

(Logic Circuit)

bUgsa nks Hkkxksa esa ckaVk tk ldrk gS &

1-  fu.kkZ;kRed ,yhesUV & tSls AND, OR, NOT xsV vkfnA

2-  eseksjh ,yhesUV&tSls f¶yi&¶ykWi lfdZVA

blesa osjh;scy (Variable) ykWftd dh fuEu fo'ks"krk gksrh gSA

(a)  ;g dsoy  nks voLFkkvksa dks izkIr dj ldrk gSA bu voLFkkvksa dks dbZ ukeksa 

ls tkuk tkrk gSA tSls&Vªw&QkYl (True-False) ;k gkbZ&yks (High-Low) ;k 

(1-0) ou&thjks ;k vkWu&vkWQ (ON-OFF) A

(b) osjh;scy (Variable) ykWftd ,d le; esa nksuksa voLFkkvksa esa ,d lkFk ugha gks 

ldrk gSA

(c)  osjh;scy (Variable) ,d le; esa nksuksa voLFkkvksa esa ,d lkFk ugha gks ldrk 

gSA

(Positive Logic) & tc vf/kd ikWftfVo oksYVrk dks ykWftd 

¼1½ rFkk de ikWftfVo oksYVrk dks ykWftd ¼0½ dh rjg iz;ksx djrs gSa rks bls 

ikWftfVo ykWftd dgk tkrk gSA
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 (Negative Logic) & tc vf/kd usxsfVo oksYVst dks ¼1½ rFkk 
de usxsfVo oksYVst dks ykWftd ¼0½ dh rjg iz;ksx fd;k tkrk gS rks mls usxsfVo 
ykWftd dgk tkrk gSA

(Number System)

;qxksa ls uEcj flLVe dk iz;ksx gksrk jgk gS pkgs mudk :i cnyrk jgkA muds 
}kjk fxuus dh izfØ;k ls fQj vadxf.kr rFkk vU; xf.krh; 'kk[kkvksa dk fodkl 
gqvk vkSj orZeku dky esa nl vadksa ds uacj flLVe dk vke izpyu gSA ;g nl 
vad 0] 1] 2] 3] 4] 5] 6] 7] 8] 9] ds :i esa ekU; gSA bls Mslhey flLVe (Decimal 

number system) dgk tkrk gS ijUrq dqN dk;ksZa esa ckbujh flLVe dk iz;ksx vf/kd  
gksrk gS rFkk ;gh lqfo/kk tud gksrk gSA fo'ks"k :i ls dEI;wVj ds {ks= esa] tgka 
fLopksa ds }kjk dk;Z fd;k tkrk gSA uEcj flLVe ds vU; egRoiw.kZ flLVe 
Hkh gSA tSls&vkWDVy flLVe (Octal number system)] gSDlk Mslhey flLVe 
(Hexadecimal number system).

(Binary System)% blesa 0 rFkk 1 dk iz;ksx fd;k tkrk gSA blesa 
fxurh fuEu izdkj ls dh tkrh gSA

Mslhey ckbujh (Binary)

0 0

1 1

2 10

3 11

4 100

5 101

6 110

7 111

8 1000

9 1001
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bl ckbujh esa 1001 dk vFkZ D;k gksxkA bls bl izdkj le>s fd lcls nk,a 

LFkku dk eku 20=1] fQj ck;sa LFkku dk eku 21=2 vkfn gqvk djrk gSA blfy, 

la[;k dk eku Kkr djus ds fy, mlesa iz;qDr vadksa dks muds LFkkuh; eku (Place 

Value) ls xq.kk djds vkil esa tksM+ nsrs gSaA tSls vHkh 1001 dk vFkZ iwNk x;k FkkA 

rks fu;ekuqlkj lcls nk;sa ^1* gS fQj ck;sa 0 gS rks vadksa dk eku j[kus ij ns[ksa &

 1001

= 1x23 + 0x22 + 0x21 + 1x20

= 8 + 0 + 0 + 1 = 9

vFkkZr~ 1001 dk eku 9 gksrk gSA

bUgsa vkSj Li"V :i esa fy[kus ds fy, fuEu rjhdk viuk;k tkrk gSA 

(1001)
2
 =  (9)

10

vc iz'u mBrk gS fd tc la[;k cM+h gks rks mls nksuksa uEcj flLVe esa fdl 

izdkj fy[kk tk;s vFkok ifjofrZr fd;k tk,A okLro esa ;g cgqr vf/kd eqf'dy 

ugha gSA uhps Mslhey uEcj (Decimal number) dks ckbujh esa fy[kus ¼;k ifjofrZr 

djus½ dh fof/k le>kbZ xbZ gSA

&217 dks ckbujh esa fy[kksA

blds fy, 217 dks fuEu izdkj ls 2 ls Hkkx nsrs pys tk,a vkSj 'ks"k dks nk;ha 

vkSj vyx ls fy[krs tk;saA

2 217 1 'ks"k 

2 108 0 **

2 54 0 **

2 27 1 **

2 13 1 **

2 6 0 **

2 3 1 **

2 1 1 **

0

blesa tks 'ks"k cps gSa mUgsa uhps ls izkjaHk 
djrs gq, ck,a ls nk,a ysa vc blesa lcls 
uhps 'ks"k 1 gS fQj 1 gS fQj 0 gS rks blh 
Øe ls ck,a ls nk,a fy[kuk gSA

11011001 vFkkZr~

(217)10 = (11011001)2
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vc bl mÙkj dks izekf.kr djuk pkgs rks igys crk;s x;s rjhds ls djds ns[ksa &

 11011001

=  1x27 + 1x28 + 0x25 + 1x24 + 1x23 + 0x22 + 0x21 + 1x20

=  128+64+0+16+8+0+0+1

=  217

vFkkZr~ gekjk mÙkj mijksDr 10011001 lgh FkkA vc ;fn dksbZ la[;k ,slh gks 

ftlds e/; esa n'keyo fpUg ¼fcUnq½ gks rks rc mls ckbujh esa dSls fy[kk tk,A 

blds fy, n'keyo ds ckn dh la[;k dks nks ls xq.kk djrs tk,a vkSj gkfly 

¼n'keyo ls ck,a vksj vkus okys vad½ iw.kkZad dks fy[krs tk,aA bu gkfly iw.kkZadksa 

dks Åij ls uhps ds Øe esa ck,a ls nk,a fy[krs pys tk,aA

mnkgj.k ¼0-4375½
10
 dks ckbujh esa fyf[k,

=  0-4375 x 2 =  0-8750

=  0-8750 x 2 =  1-7500

=  0-7500 x 2 =  1-5000

=  0-5000 x 2 =  1-000

iw.kkZadksa dks Øeokj ck;sa ls nk;sa fy[kk &

 = 0111

vFkkZr~ (0.4375)
10

  = (.0111)
2
 mÙkj

;gka n'keyo fcUnq vius iwoZ LFkku ij T;ksa dk R;ksa yxk fn;k tkrk gSA 

&ckbujh flLVe esa fofHkUu LFkkuksa dk LFkkuh; eku fuEu 

rkfydk esa fn[kk;k x;k gSA
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1 1 1 1 - 1 1 1 1 1

23 22 21 20 - 2&1 2&2 2&3 2&4 2&5

n'keyo fcUnq

vFkkZr~ ckbujh la[;k dks Mslhey esa cnyus ds fy, izR;sd ckbujh ds LFkkuh; 

eku ds fy, rkfydk ds vuqlkj 2 dh ?kkr yxkuh iM+rh gSA n'keyo fcUnq ls 

igys dh fMftV ds fy, +ve ?kkr rFkk ckn dh fMftV ds fy, -ve ?kkr yxrh gSA

¼10101111½
2
 dks Mslhey flLVe eas fy[kks\

= 1x27 + 0x26 + 1x25 + 0x24 + 1x23 + 1x22 + 1x21 + 1x20

= 128+0+32+0+8+4+2+1

= 175

vFkkZr~ ¼10101111½
2
 = ¼175½

10
 mÙkj

 ¼0-1101½
2
 dks Mslhey flLVe esa fy[kks\

0.1101  = 1x2–1 + 1x2–2 + 0x2–3 + 1x2–4 

 = .5 + .25 + 0 + 0 + 0.0625

 = 0.8125

mÙkj = 0-8125 vFkkZr~ ¼0-1101½
2
 = ¼0-8125½

10

bl izdkj ge ns[krs gSa fd ckbujh la[;kvksa dks MSlhey esa cnyus ds fy, fu;e 

;g gksrk gS fd ckbujh la[;k ds fofHkUu vadksa dks muds LFkkuh; eku ls xq.kk djds 

lcdk ;ksx dj ysuk pkfg,A

Mslhey flLVe (Decimal system) vkSj ckbujh flLVe (Binary system) ds bl 

laca/k dks tkuus ds i'pkr~ vU; izdkj dh vad flLVe dks le>uk vklku gSA ;gka 

vkxs eq[; :i ls nks vkSj uacj flLVe ij ppkZ dh tk,xh] ;g gSa &
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1-  vkWDVy uacj flLVe (Octal Number System)

2-  gSDlk Mslhey flLVe (Hexadecimal Number System)

(Octal Number System)

bl flLVe esa dsoy 8 (0, 1, 2, 3, 4, 5, 6, 7) vadksa dk iz;ksx fd;k tkrk gSA 

;g uacj flLVe Hkh dEI;wVj m|ksx esa cgqr mi;ksxh gS fdlh Hkh la[;k dks vkWDVy 

flLVe esa fuEu izdkj ls fy[krs gSaA

ckbujh ua- vkWDVy ua-

000 0

001 1

010 2

011 3

100 4

101 5

110 6

111 7

;fn 010111 dks ;fn vkWDVy flLVe esa fy[kuk gks rks igys ckbujh la[;k dks 

nk;sa ls ck;sa pyrs gq, rhu rhu vadksa ds lewg esa ckaV ysrs gSa fQj izR;sd lewg dks 

ftlesa rhu fMftV gksaxs vkWDVy esa cny nsrs gSa tSls &

010 111 nks] rhu&rhu] ckbujh lewg cusA

010=2] 111=7] ckbujh fMftV dk eku vkWDVy esa 27 gqvkA
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vFkkZr~ ¼010111½
2
 = ¼27½

8

uksV&ftl izdkj ckbujh dks ¼-----½
2
 ls n'kkZ;k tkrk gS mlh izdkj vkWDVy dks  

¼ ½
8
 ls n'kkZ;k tkrk gS rFkk ?kkr 8 dh yxrh gSA

'Binary to Octal' 

(110 101 111 001) dks vkWDVy esa fy[kksA

= igys ckbujh la[;k dks rhu&rhu ds lewg esa ckaVks

= 110 101 111 001 vc izR;sd lewg dks vkWDVy esa fy[kks

110=6] 101=5] 111=7] 001=1 vFkkZr~ vkWDVy la[;k cuh 6571

(110 101 111 001)
2
 = (6571)

8
 mÙkj

'Octal to Binary/Decimal' 

ftl izdkj ckbujh ls Mslhey la[;k cukrs le; 2 dh ?kkr yxkbZ tkrh gS 

mlh izdkj vkWDVy ls dHkh lh/ks Mslhey cukuk gks rks 8 dh ?kkr yxkbZ tkrh gSA 

ijUrq vkWDVy ls ckbujh cukrs le; dsoy izR;sd vad dks 3 fcV ds ckbujh :i 

esa fy[k fn;k tkrk gSA

mnkgj.k &  1-  ¼270½
8
 = ¼\½

2

  2 = 010] 7 = 111] 0 = 000

  vFkkZr~ ¼270½
8
 ¼010 111 000½

2
 mÙkj

 2-  (1357)
8
 = (?)

2 

  1 = 001] 3 = 011] 5 = 101] 7 = 111

  (1357)
2
 = (001 011 101 111)

2
 mÙkj
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(Hexa Decimal Number System)

gSDlk Mslhey uEcj flLVe eas 16 ladsrksa dk iz;ksx fd;k tkrk gS os fuEu izdkj 

ls ekU; gSA

ckbujh gSDlk Mslhey ckbujh gSDlk Mslhey

0000 0 1001 9

0001 1 & &

0010 2 1010 A

0011 3 1011 B

0100 4 1100 C

0101 5 1101 D

0110 6 1110 E

0111 7 1111 F

1000 8

(Binary to Hexadecimal)

lHkh gSDlkMslhey la[;kvkas dks pkj&pkj lewgksa ds lewg dh ckbujh la[;k ds 

:i esa fy[kk tk ldrk gSA blds fy, ckbujh la[;k dks gSDlk Mslhey esa cnyus 

ds fy, ckbujh vadksa dks pkj&pkj ds lewg esa ckaV ysrs gSa fQj izR;sd lewg dks 

vye&vyx gSDlk Mslhey ladsrksa }kjk iznf'kZr dj nsrs gSaA

&ckbujh la[;k 0110 0110 1011 dk gSDlk Mslhey esa cnyuk gS rks] 

igys ckbujh la[;k ds vadksa dks pkj&pkj vadksa ds lewg esa nk;sa ls ck;sa dh rjQ 

ifjofrZr fd;k] fQj izR;sd dk eku j[kk&
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 0010=6, 0110=6, 1011=B 66B.

vFkkZr~ (0110 0110 1011)2 = (66B)16 mÙkj

 & ckbujh la[;k esa IokabV vk tkus ij

tSls (0001 1001 0101 . 0100 1000)2 = (?)16

blesa IokWbaV ds ckn ds vadks dks ck;sa ls nk;sa dh rjQ pkj&pkj vadkas ds lewg 

esa ifjofrZr dj nsrs gSa vkSj fQj izR;sd dk eku j[k nsrs gSaA

= 0001 1001 0101 . 0100 1000 = 195.48

1 9 5 4 8

vFkkZr~ ¼0001 1001 0101 - 0100 1000½
2
 = ¼198-48½

16

(Hexadecimal to Binary)

D;ksafd gSDlk Mslhey dk eku 16 gS vkSj ckbujh dk 2 gSA blfy, gSDlkMslhey 

ls ckbujh esa ifjorZu cgqr ljy gks tkrk gS gesa dsoy izR;sd gSDlk Mslhey fMftV 

dks ,d&,d djds ckbujh esa cnyuk gksrk gSA blesa izR;sd gSDlk Mslhey fMftV 

dh pkj ckbujh fMftV gksuk vko';d gSA

mnkgj.k &

(E7AB)
16

 dks ckbujh esa fy[kks\

E = 1110

7 = 0111

A = 1010

B = 1011

blfy, (E7AB)
16

 = (1110 0111 1010 1011)
2
 gksxkA

gSDlkMslhey la[;k ds e/; n'keyo vk tkus ij n'keyo ¼IokbaV½ viuh iwoZ 

fLFkfr esa gh jgrk gSA
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tSls & (267.3D)16 = (?)2

= 0010 0110 0111 . 0011 1101

vFkkZr~ & (267.3D)16 = (0010 0110 0111 . 0011 1101)2

(Binary Arithmatic)

Mslhey flLVe (Decimal system) esa ;ksx] vUrj] xq.kk rFkk Hkkx dh izfØ;k ls 
vf/kdka'k yksx ifjfpr gSA blfy, ckbujh xf.kr dh fØ;k dks le>us esa bl fØ;k 
ds Mslhey flLVe ds :i esa leqfpr enn fey ldrh gSA

;ksx Addition & Mslhey flLVe esa 7$8 = 15

bls fuEu izdkj le>sa &

ngkbZ bdkbZ

0 7

$ 0 8

LFkkuh; ;ksx 0 5

gkfly ckj 1

iw.kZ ;ksx 1 5

= ¼gkfly $ LFkkuh; ;ksx 1x10$5 = 15½
    [carry]  [place value sum]

;fn ngkbZ ds LFkku ij Hkh vad gksrs rks muls Hkh LFkkuh; ;ksx feyrk vkSj 
bdkbZ LFkku ls tks gkfly vk;k Fkk mls mlesa tksM+ fn;k tkrkA vc blh fØ;k 
dks ckbujh esa djds ns[ksaA ijUrq mlls igys gesa ;g irk gksuk pkfg, fd ckbujh 
xf.kr ds D;k&D;k fu;e gksrs gSaA

fu;e &  1$0=1 0$0=0

 0$1=1 1$1=10  vFkkZr ¼1$1=0 rFkk gkfly 1½
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blesa bl vfUre fLFkfr esa fofp=rk fn[kkbZ nsrh gSA ijUrq /;ku ;g gksuk pkfg, 
fd ;gka 10 dk vFkZ nl ugha gSA cfYd ckbujh flLVe esa bldk vFkZ nks gSA tks 
Bhd yxrk gS bldks bl izdkj Hkh dgk tk ldrk gSA

1$1  =  gkfly (Carry) 1 LFkkuh; ;ksx 0

 =  1x21 $ 0x20

 =  2$0

 =  2

vkSj vf/kd cM+h ckbujh la[;kvksa dks tksM+rs le; blh fu;e dk ikyu djuk 
iM+rk gSA

 10$1 = 11 rFkk 11$1 = 100

mnkgj.k % 110110

$101010

1100000

ckbujh Mslhey

110110 54

101010 42

1100000 ;ksx 96

ckbujh ;ksx  = 1100000

 = 1x26 $ 1x25$0x24 $ 0x23$0x22 $ 0x21$0x20

 = 64 $ 32

 = 96



[12] ST-52

vUrj (Subtraction) & ckbujh vUrj ds fu;e
0 & 0 = 0
1 & 0 = 1
1 & 1 = 0
10 & 1 = 1 0 – 1  D (Difference) = 1 & B (Borrow) = 1

ewy :i ls ?kVkus fd fØ;k djrs le; mYVh fxurh djrs gSaA mnkgj.k & tSls 
5 esa ls 3 dks ?kVkus ds fy, 5 ls mYVh fxurh djuh iM+sxhA tc rd 3 ugha vk 
tkrkA bl izdkj nks fxurs gh rhu vk tk;sxk blfy, ifj.kke 2 gksrk gS tc ?kVkus 
okyh la[;k cM+h gks rks mPp LFkku ls m/kkj ysuk iM+rk gSA

ngkbZ bdkbZ

6 2

&3 8

2 4

mÙkj = 24

 ¼110½
2
 esa ls ¼011½

2
 gVk;sa

6 1 1 0

&3 0 1 1

3 0 1 1 

mÙkj = (011)
2

13 1101

&4 &0100

9 1001

mÙkj = (1001)
2
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(i)  ijks{k fof/k (Direct Method)

(ii)  izfrykse fof/k (Inverse Method)

(iii)  iwjd fof/k (Complement Method)

(i)  ijks{k fof/k (Direct Method) & ;g vke izpfyr fof/k gS tSlk fiNys 

mnkgj.kksa ls Li"V fd;k x;k gSA

(ii)  izfrykse fof/k (Inverse Method) & blesa ,slh la[;k Kkr dh tkrh gS 

ftldks ;fn ?kVkus okyh la[;k (Subtract end) esa tksM+ nsa rks ftlesa ls 

?kVuk Fkk (minus end) izkIr gks tkrh gSA vFkkZr~

 ;fn A-B = C ijks{k fof/k esa rks

 B+C = A izfrykse fof/k esa

(iii) iwjd fof/k (Complement Method) & bl fof/k esa ?kVkus dk dk;Z tksM+ dj 

fd;k tkrk gSA blesa ?kVkus okyh la[;k dk iwjd Kkr fd;k tkrk gS rFkk iwjd esa 

ftlesa ls /kVuk Fkk dks tksM+ fn;k tkrk gS fQj leqfpr iwjd Kkr dj mÙkj izkIr 

dj ysrs gSa bl izdkj mijksDr fof/k esa ?kVkus dk dk;Z tksM+ fof/k dk iz;ksx djds 

fd;k tkrk gS D;ksafd dEI;wVj dsoy tksM+ gh dj ldrk gS vr% dEI;wVj ifjpkyu 

ds fy, bl fof/k dh tkudkjh vfr vko';d gSA iwjd fof/k nks izdkj dh gksrh gSA

1. izFke iwjd fof/k (1’s Complement Method)

2. nwljk iwjd fof/k (2’s Complement Method)

la[;k dk izFke iwjd cukuk %& ftl ckbujh la[;k dk izFke iwjd (1’s 

Complement) cukuk gksrk gS mlesa lHkh 1 dks 'kwU; rFkk lHkh 'kwU;ksa dks 1 fy[k nsrs 

gSaA bl izdkj izkIr ckbujh dks igyh ckbujh dk izFke iwjd (Complement) dgrs 
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gSaA tSls & 110011001 dk izFke iwjd = 001100110 gksxkA izFke iwjd ml la[;k 

dk cukrs gSa ftldks ?kVuk gS vFkkZr~ Subtract end dk gh izFke iwjd cukrs gSaA

(i)  lcls igys ftl la[;k dks ?kVkuk gS (Subtract end) dk izFke iwjd fy[kksA

(ii)  izkIr ckbujh esa ftlesa ls ?kVuk Fkk (Minus end) dks tksM+ksA

(iii)  izkIr mÙkj nks izdkj dk gks ldrk gS &

¼v½  mÙkj ds var esa (Carry) gkfly u vk;k gks]

¼c½  mÙkj ds var esa (Carry) gkfly vk;k gks]

¼v½  mÙkj esa ;fn var esa dksbZ gkfly ugha vk;k rc mÙkj (-ve) _.kkRed 

gS ,oa izFke iwjd ds :i esa gSA vc lgh mÙkj Kkr djus ds fy, izkIr 

ckbujh dks iqu% izFke iwjd esa cnydj lgh mÙkj Kkr dj ysrs gSaA

¼c½  ;fn mÙkj ds var esa gkfly vk;k gS rks mÙkj /kukRed +ve gS rFkk lgh 

mÙkj Kkr djus ds fy, L.S.B. (Least Significant Bit) U;wure lkFkZd 

fcV esa ,d tksM+dj lgh mÙkj Kkr dj ysrs gSaA

  (i) 7&9

  (ii) 9&2

(i)  ¼7&9½  0111

  1001

1001 dk izFke iwjd  = 0110

0111 Minus End dks tksM+k  = $0111

 1101
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mÙkj esa gkfly ugha vk;k vr% mÙkj -ve rFkk izFke iwjd esaA

vr% lgh mÙkj 1101 dk izFke iwjd = ¼0010½

¼2½  ¼9&7½  1001 0111 dk izFke iwjd =  1000

  &0111 Minu end 1001 dks tksM+k  $1001

    1 0001

tksM+us ij mÙkj ds var esa gkfly izkIr gqvk tks  esa fn[kk;k x;k gS vr% 

lgh mÙkj /kukRed gS tks L.S.B. esa 1 tksM+us ij izkIr gksxkA

1 tksM+k LSB esa  1 0001

  $1

 0010 mÙkj = ¼0010½
2

(2’s complement) 

 & ftl ckbujh la[;k dk 2’s dksEifyesUV Kkr 

djuk gSa rks igys ml ckbujh dk izFke iwjd Kkr djrs gSa rFkk fQj mlds L.S.B. 

esa 1 tksM+dj 2’s dksEifyesUV Kkr dj ysrs gSaA

    &  ¼1½  fdlh Hkh ckbujh dk 2’s iwjd ml ckbujh dk -ve gksrk gS 

tSls Mslhey esa 2 dk -ve -2 vkfnA

 ¼2½  fdlh ckbujh ds 2’s dksEifyeSUV dk 2’s iwjd (complement) 

iqu% ogh ckbujh izkIr gks tkrh gSA

(i) ?kVkus okyh la[;k dk 2’s dksEifyeSUV Kkr djrs gSaA

(ii) Minus end ftlesa ls ?kVkuk gS dks blesa tksM+rs gSaA

(iii) vc ;fn izkIr mÙkj esa 
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¼v½ gkfly (carry) ugha gS rks mÙkj -ve gS rFkk lgh mÙkj Kkr djus ds fy, iqu% 

nwljk iwjd (2’s complement) izkIr dj lgh mÙkj izkIr dj ysrs gSaA

¼c½ gkfly gS rks mÙkj /kukRed gS rFkk mlds gkfly NksM+ dj (ignore carry) 

'ks"k ckbujh gh mÙkj gksrk gSA

  0111

 &1001

1001 dk 1’s Complement =  0110

1001 dk 2’s Complement = $ 1 

 0111

0111 dks (Minus End) tksM+k  $ 0111

 1110

 ¼9&7½] ¼1001&0111½

¼1½ 0111 dk 1s Complement  = 1000

¼2½ 0111 dk 2s Complement  = $ 1 

 1001

izkIr mÙkj esa Minus end esa tksM+k 1001  $ 1001

 1 0010

mÙkj ds var esa gkfly izkIr gqvk vr% mÙkj /kukRed gS rFkk 1 dks NksM+dj 'ks"k 

gh lgh mÙkj gSA

vr% 1001&0111 = 0010 mÙkj

izkIr mÙkj esa gkfly ugha gS 

blfy;s mÙkj -ve  gS rFkk 2’s 

complement esa gS vr% 1110 dk 

2’s complement

 1’s Complement =  0001

 2’s Complement = $ 1

 0010

mÙkj = –(0010)
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Symbol of Diode  

(Transistor)

VªkaftLVj ds dk;Z djus dh nks voLFkk;sa gSa &

(i) ,ehVj&csl QkjoMZ ck;l

(ii) csl&dySDVj fjolZ ck;l

NPN VªkaftLVj esa bySDVªkWu ds cgus ls bysDVªkWu (-ve) djaV ,oa PNP VªkaftLVj 

esa gksy ds dkj.k gksy (+ve) djaV cgrh gS D;ksafd bySDVªkWu djaV gksy djaV ls 

rst gksrh gS vr% fMftVy lfdZV (Circuit) esa ge dsoy NPN VªkaftLVjksa dk gh 

iz;ksx djrs gSa &

\

Transistor as Switch
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VªkaftLVj ck;flax bl izdkj dh tkrh gS fd tc buiqV esa ¼0½ gksrk gS rks 
VfeZuy c vkSj e ds chp vkmViqV oksYVrk feyrk jgrk gSA tc buiqV gkbZ ¼1½ rks 
VªkaftLVj (NPN type) esa djaV dysDVj ls ,ehVj dh vksj rsth ls cgrh gS ,slh 
fLFkfr esa VªkaftLVj dySDVj ,ehVj 'kkVZ ekuk tkrk gS bl izdkj VªkaftLVj ds 
VfeZuy c vkSj e ds e/; 'kkVZ gksus ls VfeZuy e dk vFkZ c VfeZuy ij igqap tkr gSA 
vkSj vkmViqV yks ¼0½ gks tkrk gSA bl izdkj fMftVy esa VªkaftLVj fLop dh Hkkafr 
dk;Z djrk gSA fLofpax ds fy, iz;qDr VªkaftLVj dks cQj MªkbZoj Hkh dgk tkrk gSA

Diode As Switch 

mijksDr fp= ds vuqlkj tc A VfeZuy ij buiqV ^yks* ¼0½ gksrk gS rks C VfeZuy 
ij dksbZ vkÅViqV oksYVst ugha feyrhA tc A VfeZuy ij buiqV gkbZ ¼1½ gksrk gS 
rks Mk;ksM dh QkjoMZ ck;flax ds dkj.k C VfeZuy ij vkmViqV oksYVst izkIr gksrh 
gSaA bl izdkj Mk;ksM ,d fLop dh Hkkafr dk;Z djrk gSA

Square Waves 

fMftVy esa pwafd 1 vkSj 0 ¼+5V vkSj 0V½ ds flxuy gh dk;Z djrs gSa blfy, 
chp esa dksbZ ifjorZu u gksus ds dkj.k oxkZdkj rjax QaD'ku gksrk gS fp= esa 
0011000 dk mnkgj.k fn;k x;k gS tks fd oxkZdkj rjax esa n'kkZ;k x;k gSA
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Logic Gates

ykWftd xsV ¼rdZ }kj½ dqN rdZ fØ;k;sa djus ds fy, fMftVy fLop gaS ;k 

ykWftd xsV fMftVy lfdZV dh vk/kkj f'kyk,a gSa ykWftd xsV ,d ,slk bySDVªksfuDl 

lfdZV gS ftlds buiqV esa ,d] nks ;k nks ls vf/kd ykWftd flxuy fn, tk ldrs 

gSa mlls fudyus okyk vkmViqV flxuy fdlh ,d buiqV flxuy ;k lHkh buiqV 

flxuy dh iwoZ fuf'pr voLFkkvksa ij fuHkZj djrk gSA

(Fundamental Gates)

QUMkesUVy ykWftd xsV ¼vk/kkjHkwr½ vFkok ewyHkwr ykWftd xsV ¼izkbejh½ rhu 

izdkj ds gksrs gSa &

(AND Gate)

(OR Gate)

(NOT Gate)

;s xsV tks dk;Z djrs gSa og cgqr gh lk/kkj.k gS rFkk bls le>uk vko';d gSA 

bUgha xsVksa dks vkil esa tksM+dj cgqr vf/kd tfVy dk;Z dj ldus okys lfdZVksa 

dk fuekZ.k fd;k tk ldrk gSA tSls fxurh djus okys] la[;kvksa dks tksM+us okys] 

xq.kk ;k Hkkx djus esa leFkZ vkfn izdkj ds lfdZVA ;gka rd fd lEiw.kZ fMftVy 

dEI;wVj Hkh bUgha ewyHkwr xsV ls feydj gh cuk gSA

 (Truth Table) & ;g Øfed :i ls fy[kh xbZ ,d lwph gksrh gS ftlesa 

ykWftd xsV ds lHkh laHko buiqV ykWftd lap; dks rFkk muds }kjk fu/kkZfjr gksus 

okys vkmViqVksa dks osfj;scy ckbujh dh nks voLFkkvksa ds :i esa fn[kk;k tkrk gSA 

bu voLFkkvksa dks ^yks* ¼0½ ;k gkbZ (1) ds :i esa fy[krs gSa fdlh Hkh ykWftd xsV 

ds dk;Z dks bl lwph ls izfrikfnr fd;k tk ldrk gS tc dHkh Hkh fdlh ykWftd 

lfdZV dk dk;Z rqjUr le> esa uk vk;s] mls cqyh; lehdj.k esa ljyrkiwoZd u 

fy[kk tk lds] rks mldh VªwFk Vscy cukuh pkfg,A vkxs vkus okys tfVy ykWftd 



[20] ST-52

lfdZVksa dks le>us ds fy, Hkh VªqFk Vsfcy cukus vkSj mlls fu"d"kZ fudkyus dh 

vknr Mkyuh pkfg,A

vkb;s] vc fofHkUu xsVksa ds fo"k; esa tkuk tk,A

(AND GATE)

&cwyh; lehdj.k esa Y vkmViqV gS rFkk A o B buiqV gSaA A.B ds  

chp fcUnq ¼-½ dk fpUg ‘AND’ dk izrhd gSA

Output of an AND gate will be high (1) only when all the inputs are high (1).

vFkkZr~

,.M xsV esa Y vkmViqV rHkh ^gkbZ* (1) gksxh tc blds lHkh buiqV AB ¼nks ;k 

nks ls vf/kd Hkh gks ldrs gSa½ vkfn ^gkbZ* ¼1½ gksaxsA

fMftVy esa izk;% gkbZ ¼1½ = +5V DC rFkk yks ¼0½ = 0V ekuk tkrk gSA
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bldh VªqFk Vsfcy fuEu izdkj ls curh gSA

TRUTH TABLE

A B Y

cqyh; lehdj.k
Y=A.B

0 0 0

0 1 0

1 0 0

1 1 1

POSSIBLE COMBINATION 

fdlh Hkh xsV esa fn, tk ldus okys buiqV flxuy (1-0) ds laHko lap;ksa dks 
fuEu fof/k }kjk Kkr fd, tk ldrs gSaA

dqy buiqV laHko lap;

1 21 = 2 1 or 0 only

2 22 = 4

3 23 = 8

4 24 = 16

5 25 = 32

blh izdkj fdlh Hkh xsV esa ftrus Hkh buiqV gks mruh 2 dh ?kkr ¼ikoj½ ekudj 
laHko lap;ksa dh la[;k Kkr gks tkrh gSA vFkkZr~ buiqV dh la[;k dks N eku ysa rks 

(Possible Combination) = 2N

uksV ,d buiqV ds fy, lap; u gksdj dsoy 2 flxuy gh iz;ksx gksxkA tksfd 
^gkbZ* ¼1½ ;k yks ¼0½ gh gks ldrk gSA ;g dsoy ^NOT xsV* ij gh ykxw gksrk gSA 
ftlds ckjs esa vkxs crk;k tk;sxkA
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(NOT GATE)

bl xsV esa dsoy ,d gh buiqV gksrk gS vkSj dsoy ,d gh vkmViqV gksrk gSA 

bldh fo'ks"krk ;g gS fd buiqV ij tks flxuy fn;k tk;s] vkmViqV ij mldk 

Bhd foijhr gh izkIr gksrk gSA blfy, bls buoVZj Hkh dgk tkrk gSA

Out put of a NOT GATE will not be equal to input.

cqyh; lehdj.k Y = A

;gka A ds Åij ¼&½ fpUg yxk;k x;k gS bls ^ckj* dgk tkrk gSA vFkkZr~ ;fn 

A buiqV gS rks vkmViqV A dk mYVk gksxkA buiqV dsoy ,d gh gksus ds dkj.k 

buiqV ij dsoy ^gkbZ* ¼1½ ;k ^yks* ¼0½ flxuy gh fn, tk ldrs gSa vFkkZr~ oksYV 

;k oksYVrk u gksukA

(OR GATE)

Output of an OR gate will be high (1) When any one or more input are high 

(1) Or

In other words output of an OR gate will be low (0) only when all the inputs 

are low (0) vFkkZr~ OR xsV esa ;fn ,d Hkh buiqV gkbZ (1) gks tk, rks vkmViqV 
^gkbZ* (1) gks tkrk gSA
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cqyh; lehdj.k Y = A+B

;gka (+) fpUg dks OR dgk tkrk gSA

bl xsV esa buiqV nks ls vf/kd Hkh gks ldrs gSaA

dsoy NOT xsV dks NksM+dj lHkh xsV esa nks ;k nks ls vf/kd buiqV gks 
ldrs gSaA

OR 

A B Y

0 0 0

1 0 1

0 1 1

1 1 1
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(DRIVED GATES)

blls iwoZ esa crk;s x;s NOT xsV] AND xsV rFkk OR xsV fMftVy bySDVªkfuDl 

ds vk/kkjHkwr xsV ;k QaMkeasVy xsV FksA bUgha vk/kkj xsV ds lg;ksx ls dqN vU; 

xsV cuk;s x;s gSa ftUgsa fMjkbZOM xsV dgk tkrk gSA ;g 4 izdkj ds gksrs gSa &

1- uS.M xsV (NAND gate)

2- ukWj xsV (NOR gate)

3- ,Dl vkWj xsV (EX-OR gate)

4- ,Dl ukWj  xsV  (EX-NOR gate)

'NAND' 

;g xsV ‘AND’ xsV vkSj ‘NOT’ xsV ls feydj cuk gSA dk;Z iz.kkyh esa Hkh ;g 

,.M xsV ds vkmViqV dk mYVk ifj.kke nsrk gSA

Output of a NAND gate will be low (0) only when all the inputs are high (1).

AND xsV esa geus ns[kk fd tc lHkh buiqV gkbZ ¼1½ gksrs gSa rHkh vkmViqV gkbZ 

(1) gksrk FkkA ijUrq NAND xsV esa mldk Bhd foijhr gksrk gS vFkkZr~ tc lHkh 

buiqV gkbZ (1) gkasxs rks vkmViqV yks ¼0½ gksxkA
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NAND 

'NOR' 

;g xsV OR xsV rFkk NOT xsV feyus ls cuk gS bl xsV dk vkmViqV OR xsV 
ds vkmViqV dk Bhd mYVk gksrk gSA 

Out put of a NOR gate will be high (1) only when all the inputs are low (0).

vFkkZr~
OR xsV esa geus ns[kk fd tc lHkh buiqV ^yks* (0) gksrs gSa rHkh vkmViqV ^yks* 

(0) gksrk FkkA tcfd lHkh ^buiqV* yks (0) gksus ij NOR gate esa mldk Bhd mYVk 
vFkkZr~ gkbZ ¼1½ gksrk gS fdlh Hkh ,d ;k vf/kd buiqV ds gkbZ ¼1½ gksus ij NOR 

xsV dk vkmViqV ^yks* ¼0½ gks tk;sxkA
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Ex-OR  (Exclusive OR gate) 

Ex-OR xsV vU; xsVksa dh vis{kk viuh ,d vyx fo'ks"krk j[krk gS blesa pkgs 

ftruh buiqV gks vkmViqV rHkh gkbZ ¼1½ gksxk tc buiqV ij fo"ke la[;k esa gkbZ 

flxuy gksaxsA

Out put of a Ex OR gate will be high (1) only when the numbers of inputs 

are high (1) is in odd.

cwyh; lehdj.k Y =  A B = AB + AB

;gka  fpUg Ex-OR ds fy, iz;qDr gksrk gSA

2 INPUT EX-OR 

Ex-NOR (Exclusive NOR gate)

;g xsV Ex-OR xsV esa NOT xsV yxkdj cuk;k tkrk gSA Ex-NOR xsV esa 
vkmViqV gkbZ rc gh gksxh tc

(i) lHkh buiqV ^yks* ¼0½ gks ;k]

(ii) gkbZ buiqV le la[;k esa gksaA
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&2 buiqV Ex NOR xsV esa vkmViqV rc gh ^gkbZ* gksxh tc nksuksa buiqV 
,d lh gksaA vr% bldk mi;ksx dEisjsVj esa fd;k tkrk gSA

De'Morgan' Theorem
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(DIGITAL CODES)

tSlk fd geus fiNys v/;k;ksa esa ns[kk gS fd la[;kvksa dks ckbujh flLVe ;k 

vU; fdlh Hkh lqfo/kktud flLVe esa fy[kk tk ldrk gSA jkstejkZ ds dke&dkt 

esa Mslhey flLVe dk gh iz;ksx gksrk gSA ijUrq dEI;wVj ;k vU; fMftVy miLdj 

esa ckbujh la[;kvksa dh vko';drk iM+rh gSA ;|fi 'kq) ckbujh la[;k;sa fMftVy 

miLdj ds fy, lqfo/kktud gS fQj Hkh euq"; vkSj e'khu ds chp lapkj O;oLFkk 

vFkok ijLij lkeatL; ds fy, ;g vis{kkÑr dkQh eqf'dy gSA blfy, Mslhey 

flLVe (Digital system) vkSj ckbujh flLVe (Binary system) ds lek;kstu ls 

fo'ks"k ladsr cuk;s x;sA ftUgsa fMftVy dksM dgk tkrk gSA

(Binary Coded Decimal) B.C.D. (8421) CODE:

bl dksM esa 4 fcV dk iz;ksx fd;k tkrk gS vFkkZr~ fdlh Hkh Mslhey uEcj dks 

ckbujh flLVe esa fy[kus ds fy, izR;sd vad dks vyx&vyx 4 fcV ckbujh esa 

fy[krs gSaA

& 8421 dks ckbujh flLVe esa fy[ksaA

4 fcV ckbujh esa 8  =  1000

 4  =  0100

 2  =  0010

 1  =  0001

vr% 8421 = 1000 0100 0010 0001 gqvk
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ASCII-CODE 

bldk mi;ksx buiqV&vkmViqV fof/k;ksa esa fd;k tkrk gSA bldk iz;ksx  

vadxf.kr fØ;kvksa esa ugha fd;k tkrkA

blesa lkr fcV dk lewg gksrk gS tSlk mijksDr rkfydk esa n'kkZ;k x;k gS vr% 

ASCII dksM dks 7 fcV dksM Hkh dgrs gSaA bl dksM esa ;fn STTC/GZB fy[kuk iM+s 

rks igys v{kj ds Åij fy[kh ckbujh X6, X5, X4 rFkk fQj lkeus fy[kh ckbujh X2, 

X
2
, X

1
, X

0
, fy[ksaxs tSls&

S = 1010011, T = 1010100, C = 1000011, / = 0101111 

G = 1000111, Z = 1011010, B = 1000010.

vr% STTC/GZB=(1010011-1010100-1010100-1000011-0101111-1000111-

1011010-1000010)

ASCII Code gksxkA
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(CODER)

vke izpfyr ijLij lapkj O;oLFkk esa 'kCnksa o vadksa dk gh iz;ksx gksrk gS ijUrq 
fMftVy esa dk;Z djus ds fy, budk lh/kk iz;ksx laHko ugha gks ikrkA vr% fMftVy 
esa dk;Z djus ds fy, dqN ladsr izR;sd 'kCn o vad vkfn ds fy, cukus iM+rs gSa 
rkfd fMftVy fof/k;ka bUgsa viuh lkadsfrd Hkk"kk esa le> ysaA bu 'kCnksa vkSj vadksa 
dks lkadsfrd :i nsus ds fy, fMtkbu dh xbZ fof/k;ksa dks dksMj (Coder) dgrs gSaA 
fofHkUu lkadsfrd flLVe ds fy, fHkUu&fHkUu izdkj ds dksMj fMtkbu fd;s tkrs 
gSaA ftudk o.kZu vkxs fd;k tk;sxkA
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bl dksMj esa xf.krh; dk;ksZa esa iz;qDr gksus okys vadksa ¼0] 1] 2] 3] 4] 5] 6] 7] 8] 
9]½ dks lkadsfrd Hkk"kk esa ifjofrZr fd;k tkrk gSA ;s Mslhey uEcj bl dksMj dh 
lgk;rk ls 4 fcV ckbujh esa cny fn;s tkrs gSa tSlk fd fp= esa fn[kk;k x;k gSA 
bls bl izdkj le>saA ;fn 6 ua- Mslhey dks 4 fcV ckbujh esa cnyuk gks rks ¼fp= 
14 esa 6 ua- ^dh* nckbZ gS½ tSls gh ge 6 ua- iq'k cVu nck;saxs $5VDC ykbZu ij vk 
tk;sxhA vFkkZr~ 6 ua- dh fLFkfr fMftVy esa gkbZ gks tk;sxhA vc ns[ksa bl 6 ua- dh 
ykbu ls nks rkjsa tqM+h gSA ,d rkj OR xsV Y1 ds buiqV esa igqaph gSA ¼OR xsV ds 
fl)kUr ds vuqlkj ,d Hkh gkbZ ¼1½ buiqV vk tk;s rks vkmViqV gkbZ gks tkrk gS½ 
nwljh rkj OR xsV Y

2
 ds buiqV esa igqaph gSA vc pwafd 6 ua- ykbu ls vU; dksbZ rkj 

OR xsV Y0 ;k Y3 ij ugha x;k gSA 6 ua- ds vfrfjDr 'ks"k iq'k cVu Hkh vkWQ fLFkfr 
esa gSA blfy, lHkh ykbu Hkh yks (0) gSA vr% gkbZ ¼1½ vkmViqV dsoy Y

1
 rFkk Y

2
 

ij gh feysxkA bl izdkj Y
3
=0, Y

2
=1, Y

1
=1 rFkk Y

0
=0 gqvk vFkkZr~ 0110 vkmViqV 

gqvk tks fd Mslhey 6 dh gh ckbujh izk:i gSA blh izdkj vU; dksMj Hkh curs gSaA

(Hexadecimal to Binary Coder) :-

bl coder esa xf.krh; dk;ksZa esa iz;qDr gksus okys vadksa ¼0] 1] 2] 3] 4] 5] 6] 7] 
8] 9½ ds vfrfjDr A, B, C, D vkSj E, F dks lkadsfrd Hkk"kk esa ifjofrZr fd;k tkrk 
gS ;s la[;k;sa bl dksMj dh lgk;rk ls 4 fcV ckbujh esa cny fn;s tkrs gSa tSlk 
fd vkxs fp= 15 esa Hkh fn[kk;k x;k gS vc fn;s fp= ds vuqlkj le>sa fd ;fn 
gSDlkMslhey la[;k E dks 4 fcV ckbujh esa cnyuk gks rks ge iq'kcVu D dks tSls 
gh nckrs gSa rks $5VDC vFkkZr~ High(1) fLFkfr D ykbu  ij vk tkrh gSA D ykbu  
ls rhu ¼3½ rkjsa tqM+ha gqbZ gSaA ,d rkj OR xsV Y

3
 ij] nwljh rkj OR xsV Y

2
 ij 

rFkk rhljh rkj OR xsV Y
1
 ij tqM+h gqbZ gSa D ykbu ls vU; dksbZ rkj ugha tqM+h gSa 

rFkk D iq'k cVu ds vfrfjDr 'ks"k lHkh iq'kcVu lkekU; gksus ls mudh ykbuksa ij 
Hkh dksbZ oksYVrk ugha igqap jgh gS vFkkZr~ mudh fLFkfr yks ^0* gSA bl izdkj Y

3
=1, 

Y
2
=1, Y

1
=0 rFkk Y

0
=1 vkmViqV cuk gS ;kfu ds 1101 tks fd gSDlkMslhey ds 

fy, ekU; gSA blh izdkj vU; gSDlk Mslhey la[;k Hkh ckbujh esa ifjofrZr gksrh 
gSA ns[ksa fp= ua- 15A
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(DECODER)

fMftVy flLVe ¼fof/k;ksa½ esa tc dksMj gekjh ekax ds vuqlkj QhM fd;s x;s 
lans'kksa dh ckbujh dksM esa ifjofrZr dj nsrk gS rks mlds i'pkr~ ;g ns[kus ds 
fy, fd geus tks ladsr QhM fd;s os lgh x;s fd ugha ;k gekjs }kjk QhM fd;s 
x;s lans'kksa ds izR;qÙkj esa tks Hkh mÙkj gesa feyus gSa mUgsa ckbujh ls gekjh le> 
vk ldus okyh Hkk"kk esa crkus ds fy, tks fMftVy fof/k;ka iz;ksx esa vkrh gS mls 
MhdksMj dgrs gSaA

(Binary To Decimal Decoder)

;g MhdksMj] dksMj }kjk Mslhey ls ckbujh esa cnys x;s ladsrksa dks okfil 
Mslhey esa ifjofrZr dj 7 lsxesUV fMlIys vFkok fizUVj }kjk izLrqr djrk gSA 
vkxs fn, x, fp= 16 ds vuqlkj bldh dk;Z flLVe le>saA VfeZuy ABCD ds 
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lkFk vyx&vyx NOT xsV yxk;s x;s gSa ftlls bu VfeZuyksa ij vkus okys buiqV 
gesa nks :i esa izkIr gSaA ckj ¼&½ okyh ykbuksa ij lk/kkj.k ykbuksa ls Bhd foijhr 
flxuy gksrs gSaA vkxs 4 buiqV ds AND xsV dk iz;ksx fd;k x;k gS ftldk 
vkmViqV fu;ekuqlkj rHkh gkbZ ¼1½ gks ldrk gS tc pkjksa buiqV ij gkbZ ¼1½ gksA 
vc mnkgj.kkFkZ gesa 7 ua- dks pSd djuk gS rks ns[ksa fd tc ABCD VfeZuyksa ij 
D=0, C=1, B=1 vkSj A=1 (0111) buiqV feyrh gS rks A ij] 0, B ij 0, C ij 0 rFkk 
D ij 1 feyrh gSA bu vkBksa ykbuksa dks vkxs ys fy;k x;k gSA vc 7 ua- AND ij 
pkj buiqV dusD'ku Øe'k% A,B,C rFkk D ij yxh gqbZ gSA VfeZuy A,B,C ij gkbZ 
¼1½ flxuy igys ls gS rFkk D ij NOT xsV ds dkj.k gkbZ ¼1½ flxuy gks x;k gSA 
vFkkZr~ pkjksa buiqV gkbZ (1) gks x;s gSaA blfy, 7 No.  AND xsV ds vkmViqV ij 
flxuy gkbZ ¼1½ gksxkA 7 No.  AND xsV ds vkmViqV ij ,d NPN VªkaftLVj yxk 
gqvk gSA ftldk ,ehVj vFkZ rFkk csl AND xsV ds vkmViqV ij tqM+k gSA dySDVj 
ij ,d izfrjks/k (Resistance) tqM+h gSA ftlds nwljs fljs ij 5VDC tqM+h gSA csl 
ij tc rd fLFkfr yks ^0* gS rc rd csl -ve gksus ls VªkaftLVj fØ;k'khy ugha gksrk] 
csl ij fLFkfr gkbZ ¼1½ vFkok +ve gksrs gh VªkaftLVj dks mfpr ck;flax fey tkrh 
gSA blfy, dysDVj ls ,ehVj dh vksj djaV rsth ls cgrh gSA bl dkj.k ,ehVj 
vFkZ dh fLFkfr dySDVj VfeZuy rd igqap tkrh gS tks fd izfrjks/k ds lkFk&lkFk 7 
lsxeSUV fMlIys dh LED abc ls tqM+k gS lHkh lacaf/kr LED abc ds nwljs fljksa ij 
$5VDC igys ls tqM+h gS tks VªkaftLVj ds dySDVj ds ek/;e ls vFkZ feyrs gh LED 

abc dk lfdZV iwjk gks tkrk gS vkSj os tyus yxrh gS ftlls 7 lSxesUV fMlIys 7 
vad cuk fn[kkbZ nsrk gS ,slk gh vU; Mslhey la[;kvksa ds fy, Hkh fd;k tkrk gSA
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(BINARY TO HEXADECIMAL DECODER) :

;g fMdksMj] dksMj }kjk gSDlhMslhey ls ckbujh esa cnys x;s ladsrksa dks fQj ls 

gSDlkMslhey esa cnydj 7 lSxesUV fMlIys ;k fizUVj }kjk izLrqr djrk gS mijksDr 

fp= 17 ds vuqlkj bldh dk;Z flLVe le>saA blesa izR;sd ladsr ds fy, AND xsV 

dk iz;ksx fd;k x;k gS tksfd 4 buiqV dk gSA AND xsV lHkh buiqV gkbZ ¼1½ gksus 

ij gh ^vkmViqV* gkbZ ¼1½ nsrk gSA vc VfeZuy ABCD ij eku ysa fd bu ij D=0, 

C=1, B=1 vkSj A=0 flxuy vk jgs gSa rks pkjksa gh VfeZuyksa ij NOT xsV yxs gksus 

ls ,d&,d ykbu ij ìFkd&iF̀kd pkj vkSj u, flxuy cu x,A tSls D=1, C=0, 

B=0 vkSj A=1A vc ns[ksa fd 0110 ;g gSDlkMslhey 6 dk ckbujh gSA ;gka ,d 6 

ua- AND xsV gh ,slh fLFkfr esa gSa fd ftlds pkjksa buiqV gkbZ ¼1½ gks x;s gSaA ftlls 

bl xsV ds vkmViqV ij Hkh gkbZ ¼1½ flxuy feyk] ftlls vkxs lfdZV esa yxk cQj 

Mªkboj ^VªkaftLVj* fØ;k'khy gks tkrk gSA ftlls ,ehVj dk vFkZ dySDVj VfeZuy 

ls gksrs gq, LED cedfg dks fey tkrk gSA 7 lSxesUV fMlIys esa lHkh LED ds nwljs 

fljksa ij igys ls gh +5VDC duSDV dj fn;k tkrk gSaA vc ftl&ftl LED dks 

vFkZ feyrk gS og tyus yxrh gS bl izdkj gesa 7 lSxesUV fMlIys esa Mslhey dk 

6 vad cuk utj vkrk gSA blh izdkj dksMj tks Hkh vkmViqV bl fof/k ds buiqV 

dks nsxk mls gekjh le> esa vk ldus okyh Hkk"kk esa ;g MhdksMj izLrqr dj nsrs gSaA

PARITY

tSlk fd ge igys Hkh i<+ pqds gSa fd BIT = ckbujh fMftV

fuCcy (Nibble)  =  4 fcV dk lewg

ckbV (Byte)  =  8 fcV dk lewg

oMZ (Word)  =  bu fcV dk lewg tks ,d v{kj dks izfr:fir djsa ,d 'kCn  

  dgykrk gSA

;gka ;g tkuuk vko';d gS fd tgka 8 fcV dk dksbZ viuk fo'ks"k egRo u gks 

;g ckbV rks gks ldrk gS ijUrq 'kCn ugha tSls ,d la[;k ysa 563 rks blesa 6 dk 

viuk Lora= v{kj ;k egRo ugha gSA ;g ckbV gh dgyk;sxk 'kCn ughaA ijUrq ;g 
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;fn vdsyk gksrk rks bls 'kCn Hkh dg ldrs Fks vkSj ckbV HkhA

 (Parity) & fdlh v{kj esa mifLFkr ^gkbZ* ¼1½ dh la[;k dks n'kkZrh gSA

Z ¼563½
10
  =  BCD dksM esa

 =  010101100011 blesa 6 ckj gkbZ ¼1½ vk;k gS vFkkZr~ 

6 le la[;k gSA vr% bls le iSfjVh 'kCn (Even Parity Word) dgk tk;sxkA

blh izdkj ;fn ¼269½
10
 dks 4 fcV ckbujh esa ns[ksa rks curk gS 001001101001] 

blesa 5 ckj gkbZ ¼1½ vk;k vFkkZr~ 5 fo"ke la[;k gSA vr% bls fo"ke iSfjVh 'kCn 

(odd Parity word) dgk tk;sxkA

(Parity Tester) & iSfjVh ijh{kd ls gesa ;g Kkr gks 

tkrk gS fd iz;qDr gksus okyk 'kCn fo"ke iSfjVh 'kCn gS ;k le iSfjVh 'kCn gSA ;g 

nks izdkj ls cuk;k fd;k tkrk gSA

ODD (Odd Parity Tester) & tks dEI;wVj fo"ke 

iSfjVh 'kCn ds fy, cuk, tkrs gSa muesa le iSfjVh 'kCn QhM fd;s tk;sa rks ,d ¼1½ 

gkbZ vkSj tqM+ tkrk gSA

& QhM fd;k x;k 'kCn le iSfjVh esa gS 0101 0110 0011 rks fo"ke 

iSfjVh 'kCn ds fy, cus dEI;wVj mls 1 0 10 10 11 000 11 izLrqr dj nsrk  

gS fo"ke iSfjVh 'kCn 0100] 0110 1001 esa 1 dks dksbZ tksM+ ugha gksrk vkSj og  

 0 0010 0110 1001 jgrk gSA

igys geus EX-OR xsV esa i<+k gS fd buiqV 1s fo"ke la[;k esa gksus ij gh 

vkmViqV ¼1½ gkbZ gksrk gSA tSlk fd fp= 18 esa fn[kk;k x;k gSA

If output of an EX-OR gate is high (1), the input word is of odd Parity word, 

if out put is low the input word has been even parity.
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Ex-OR xsV dk mi;ksx iSfjVh VsLVj dh Hkkafr

Ex-NOR xsV dk mi;ksx iSfjVh VsLVj ds :i esa &

EX-OR xsV ds iz;ksx esa geus ns[kk fd ;g xsV fo"ke iSfjVh ijh{kd@isfjVh 

VsLVj ds :i esa dk;Z dj ldrk gSA mlh izdkj Ex-NOR xsV Hkh le iSfjVh ijh{kd 

ds :i esa dk;Z dj ldrs gSaA

blesa vkmViqV rHkh gkbZ ¼1½ gksxk tc buiqV gkbZ ¼1½ le la[;k esa gksaxsA ;fn 

gesa vkmViqV ^gkbZ* feys rks buiqV 'kCn le iSfjVh gksxk vU;Fkk fo"k; iSfjVh 'kCn 

gksxkA ns[ksa fp= ua- 19

If the output of an Ex NOR gate is high (1), the input word is of even parity 

and if out put is low (0) the input word is of odd parity.



ST-52 [39]

Parity Generator

%& blesa tc 'kCn le iSfjVh] dk gksrk gS rks fuEufp= 20 ds vuqlkj ,d 

Ex-OR xsV rFkk NOT xsV ds }kjk ,d ubZ gkbZ ¼1½ iSfjVh mRiUu gks tkrh gSA ;g 

le iSfjVh esa tqM+ tkrh gS mls fo"ke iSfjVh cuk nsrh gSA tc 'kCn fo"ke iSfjVh 

dk gksrk gS rks ubZ gkbZ ¼1½ iSfjVh mRiUu ugha gksrh rFkk 'kCn fo"ke iSfjVh dk gh 

jg tkrk gSA

&blesa tc 'kCn fo"ke iSfjVh dk gksrk gS rks fp= 21 ds vuqlkj ,d  

Ex-NOR rFkk NOT xsV ds }kjk ,d ubZ gkbZ ¼1½ iSfjVh mRiUu gksdj mls le 

iSfjVh 'kCn cuk nsrh gS rFkk le iSfjVh 'kCn gksus ij ubZ gkbZ ¼1½ mRiUu ugha gksrh 

rFkk 'kCn le iSfjVh dk gh jg tkrk gSA

(WORD COMPARATOR)

;g ,d ,slh fof/k gksrh gS tks fdUgha nks 'kCnksa dh rqyuk djds ;g crkrk gS 

fd nksuksa 'kCn leku gS vFkok ughaA 4 fcV ds ckbujh 'kCn esa 4 Ex-NOR xsV vkSj 
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,d AND xsV yxsxkA ftruh fcV dk 'kCn gksxk mrus gh Ex-NOR xsV yxrs gSa 

ijUrq AND xsV ,d gh yxrk gS ns[ksa fp= ua- 22A 'kCn dEijsVj ;fn Ex-OR xsV 

ls cukuk gks rks Ex-NOR ds LFkku ij Ex-OR xsVksa rFkk AND xsV dh txg OR 

xsV yxk fn;k tkrk gSA

Ex-NOR xsV + AND xsV ls cus 'kCn dEijsVj esa &

If output is high (1) Both word all same vFkkZr~ Ex-NOR rFkk AND xsV ls cus 

'kCn dEijsVj esa ;fn vkmViqV gkbZ ¼1½ gks tk;s rks nksuksa 'kCn leku gksaxsA

Ex-NOR rFkk OR xsV ls cus 'kCn dEijsVj esa Hkh ifj.kke Bhd ogha gksaxs tks fd 

Ex-NOR rFkk AND xsV ls cus 'kCn dEijsVj esa gksrs gSaA
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MULTIPLEXER (MUX)

Multiplexer means many into one 

tks cgqr lkjs flxuy dks ,d lkFk bdV~Bk dj ysrk gS vkSj dksbZ Hkh flxuy 
fdlh Hkh nwljs flxuy dks fMlVcZ Hkh ugah djrk rFkk vko';drk iM+us ij ftlls 
okafNr flxuy fy;k tk lds mls eYVhIysDlj dgrs gSaA

 %& vkxs fn;s x;s fp= 23 esa ,d ,slk eYVhIySDlj fn[kk;k x;k 
gS ftlesa 16 izdkj ds ladsr fcV ds :i esa bdV~Bs dj fn;s x, gSa fcV eYVhIysDlj 
,d ,slk lk/ku gS ftlesa ckbujh fcV ds :i esa ladsr bdV~Bs dj fy;s tkrs gSa 
vko';drk iM+us ij buesa ls tks ladsr izkIr djuk gks] og izkIr gks tkrk gSA ns[ksa 
geus 0001 ladsr izkIr djuk gS rks lacaf/kr cVu nckus ij DCBA ij Øe'k% 0001 
izkIr gksaxs tks vyx&vyx NOT xsV ls D = 1, C = 1, B = 1 rFkk A = 0 Hkh cusaxsA 
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vc AND xsV Y1 dks ns[ksaA ftlds dusD'ku A,B,C,D ij gks jgs gSa vFkkZr~ gesa bl 
AND xsV ij pkj gkbZ ¼1½ buiqV izkIr gks jgs gSaA 'ks"k 5oha buiqV gesa D1 VfeZuy 
ls izkIr gksrh gSA tgka 0001 flxuy ,d= gS AND xsV ds fu;e ls 'ks"k pkjksa  
buiqV gkbZ ¼1½ gksus ls tks 5oha buiqV gksxh ogh vkmViqV gesa feysxkA vFkkZr~ gesa 
vkmViqV ¼AND xsV ls½ ogh feysxh tks D1 VfeZuy ij gksxhA 'ks"k lHkh AND xsV 
dh fLFkfr bl izdkj jgsxh fd mudk vkmViqV ^yks* (0) jgsxkA bu lHkh AND 

xsV dk vkmViqV ,d OR xsV ds buiqV ij tk;saxh vkSj OR xsV ,d Hkh buiqV 
¼1½ nsus ds dkj.k D1 ls gksdj Y1 vkus okys flxuy OR xsV ds vkmViqV ij izkIr 
gksrs jgsaxsA blh izdkj bl eYVhIysDlj ls vU; ladsr tks ,d= gSa izkIr fd;s tk 
ldrs gSaA

 bl 'kCn eYVhIysDlj esa 'kCnksa dks ,d= fd;k tkrk gS tSlk 
fd vkxs fp= 24 esa fn[kk;k x;k gSA blesa tc iYl ¼0½ yks gksrh gS rks 'kCn 1 gesa 
vkmViqV esa izkIr gksrk gSA tc iYl ^gkbZ* ¼1½ gksrh gS rks gesa 2 'kCn vkmViqV esa 
feysxkA iYl ^yks* ¼0½ nsus ij fn[kk;k x;k gS fd fdl izdkj gesa Y3, Y2, Y1, rFkk 
Y0 ij vkmViqV Øe'k% 1011 feyrh gSA tks fd 'kCn jftLVj 1 esa ,d= gSA blh 
izdkj ;fn iYl ^gkbZ* ¼1½ nh tkrh gS fLFkfr;ka cny tkrh gSa fQj gesa vkmViqV 
og feyrk gS tks fd 'kCn jftLVj 2 esa ,d= gksrk gSA
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ARITHMETIC LOGIC UNIT

bl ;wfuV esa lHkh xf.krh; fØ;k;sa gksrh gSaA tSls tksM+] ?kVk] xq.kk] Hkkx vkfnA 

loZizFke fMftVy ykWftd esa tksM+ fdl izdkj gksrk gS ;g ns[krs gSaA tksM+ djus 

okyk ;ksxd (Adder) nks izdkj dk gksrk gSA

1- gkQ ,Mj (Half Adder)

2- Qqy ,Mj (Full Adder)

tc ge nks ckbujh uEcjksa dks tksM+rs gSa rks ge lcls nk;sa dkWye (least 

significant column) ls 'kq: djrs gSa vFkkZr ge nks fcVksa dks tksM+rs gS ftlesa gkfly 

vkus dh lEHkkouk gksrh gSA bl izdkj ds tksM+ ds fy, iz;qDr lfdZV dks gkQ ,sMj 

dgrs gSaA

gkQ ,Mj (Half Adder) essa buiqV esa dksbZ gkfly ugha gksrk blfy, ;g dsoy 

izFke vad dks tksM+us dk dk;Z djrk gSA fp= 25¼v½ Qqy ,Mj (Full Adder) esa 

buiqV esa gkfly Hkh gksrk gSA blfy, ;g lHkh vadksa dks tksM+us dk dk;Z djrk gSA 

fp= 25¼c½ gj ,Mj ls 2 vkmViqV fudyrh gSA ,d dks ;ksx (sum) rFkk nwljs dks 

gkfly (carry) dgrs gSaA dsoy ;ksx dk;Z ds fy, gkQ ,Mj izFke vad dks ;ksx 

djrk gS rFkk Qqy ,Mj vU; vadksa dks gkfly lfgr ;ksx djrk gSA

;ksx djus ds fy, VªqFk Vsfcy cuk ysrs gSa ftlesa lHkh voLFkk,a gksrh gSaA igyk 

buiqV] nwljk buiqV] ;ksx vkSj gkfly pkjksa eku j[kdj igys buiqV 1 vkSj 2 ds 

;ksx ls ¼;ksx dks vkmViqV ekudj½ rqyuk dh tkrh gS fd ;s Qyu (function) 
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fdl&fdl xsV esa laHko gSA ;fn laHkkouk ,d ckj esa ,d ls vf/kd xsV dh curh gS 

rks cqyh; chtxf.kr (Boolean Algebra) ;k dkjukQ ekufp= (k-map) dh lgk;rk 

ls ljyre lehdj.k cuk yh tkrh gS fQj ftldk ykWftd lfdZV cuk;k tkrk gSA

IP1 IP2 Sum Carry

0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

(Half Adder)

IP
1
 vkSj IP

2
 ds ;ksx (sum) ls rqyuk djus ij Kkr gksrk gS fd ;g fLFkfr 2 

buiqV okys Ex-OR xsV esa gksxhA

IP1 vkSj IP2 dh gkfly (carry) ls rqyuk djus ij Kkr gksrk gS fd ;g fLFkfr 2 

buiqV okys AND xsV esa gksxhA

bu nksuksa fLFkfr;ksa dk la;qDr :i fp= 26 esa ns[ksaA

A.B

A B
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(Full Adder) -

IP1 IP2 IP3 

Carry

Sum Carry

0 0 0 0 0

0 0 1 1 0

0 1 0 1 0

0 1 1 0 1

1 0 0 1 0

1 0 1 0 1

1 1 0 0 1

1 1 1 1 1

IP
1
, IP

2
, IP

3
, dh sum ls rqyuk djus ij Kkr gksrk gS fd ;g fLFkfr Ex-OR 

xsV ij ykxw gksrh gSA

IP
1
, IP

2
, IP

3
, dh carry ls rqyuk djus ij Kkr gksrk gS fd ;g fLFkfr fHkUu 

gksus ij fdlh ,d xsV ij ykxw ugha gksrh vr% ;gka cwyh; chtxf.kr ;k dkjukQ 
ekufp= dh lgk;rk ls ykWftd lfdZV cukuk pkfg,A

budk la;qDr :i fp= ua- 27 esa ns[ksaA rFkk Cykd fp= ua- 28 esa fn;k x;k gSA
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(SUBTRACTION)

?kVkus ds fØ;k dks le>us ds fy, igys fuEu fp= 29 le>saA

Ex-OR gate with controlled Invert-

Ex-OR xsV ¼fu;af=r v/kLry lfgr½

tc fu;af=r v/kLry ̂yks* ¼0½ gS vkmViqV 
A gksrh gS ,oa v/kLry gkbZ ¼1½ gksrk gS rc 
vkmViqV A gksrh gSA

When controlled invert is low (0) out put is A and when controlled invert is 

high (1) and out is A)

fdlh Hkh la[;k dk 2’s complement :i ml la[;k dk -ve gksrk gSA

;fn nks fcV dh la[;k fy[ksa rks 11 ds ckn nqckjk 00 ls fxurh izkjaHk djrs gSaA 
vFkkZr~ nqckjk tks 00 izkjaHk gqvk ml LFkku dks fjlsV dgrs gSa mlls iwoZ dh la[;k 
-ve eku ysa rks fjlsV ls vkxs vkus okyh la[;k;sa +ve eku ysaA bl izdkj ge ns[ksaxs 
fd 00 ds ckn 01 ;kfu ,d +ve ls iwoZ 11] -ve ,d ekuk tk;sxkA

00

01&3-ve  blh izdkj 3 vadksa esa AAA ds ckn 000 fjlsV gksxk

10&2-ve

11&1-ve  4 vadks esa AAAA ds ckn 0000 fjlsV ekuk tk;sxkA

00&Reset

01&1+ve

10&2+ve

11&3+ve
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tSls%
 18 8 fcV ckbujh esa  00010010

 &6  00000110

 00000110 dk 1’s complement

 11111001

 $1

 11111010 2’s complement gqvk blesa igyh

la[;k  00010010 dk tksM+k

 100001100 ;gka var esa izkIr gkfly NksM+ nh tkrh gS rks

mÙkj & 00001100 ;kfu ¼12½
10
 gqvk

(BINARY ADDER CUM SUBTRACTION)

^dh* cksMZ ij -ve fpUg nckrs gh lcVªsDV gkbZ ¼1½ gks tkrk gS mlds i'pkr~ 'ks"k 
dk;Z ,Mj dh Hkkafr gh gksrk gSA lcVªsDV gkbZ ¼1½ gksus ls Ex-OR xsV ds vkmViqV 
A

4
, A

3
, A

2
, A

1
, esa feysxk rFkk 1st gkQ ,Mj dks gkfly fey tkrk gS tc lcVªsDV 
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¼0½ jgrk gS rks ;g nh gqbZ la[;kvksa dks tksM+us dk dke djrk gSA tc lcVªsDV gkbZ 
¼1½ gksrk gS rks B la[;k dks A esa ls ?kVk nsrk gSA

If subs is low the circuit works as Adder and when subs is high the circuit 

works as subtractor.

bl izdkj ?kVkus ds fy, tksM+us dh fØ;k esa vfUre Qqy ,Mj gkfly dks vuns[kk 
dj fn;k tkrk gSA bls fp= ua- 30 esa fn[kk;k x;k gSA

(FLIP-FLOP)

bldk iz;ksx jftLVj] dkmUVj ¼xq.kd½ ,oa Lef̀r;ksa esa gksrk gSA (It is used in 

Registers, Counters and Memories)

(Register) %& blesa fdlh Hkh MkVk dks ,d= dj fy;k tkrk gSA ;g 
,d izdkj ls jQ dkih vFkok vLFkkbZ fjdkMZ gksrk gSA D;ksafd blesa dqN le; ds 
fy, gh MkVk ,d= fd;k tkrk gSA tSls dksbZ la[;k tek dh tk jgh gS rks ;fn 
gkfly vk tk, rks blesa gkfly dks ,d= dj fy;k tkrk gS vkSj FkksM+h nsj ckn 
gh vxys vadksa esa bl gkfly dks tksM+ fn;k tkrk gSA

(Memory) %& Lef̀r ;k eSeksjh ,d ,slk lk/ku gS ftlesa MkVk dks LFkkbZ 
rkSj ij fjdkMZ dj fn;k tkrk gS tSls tc dksbZ dEI;wVj fuekZ.k fd;k tkrk gS rks 
mlls D;k&D;k dk;Z fd;k tk ldrk gS muls lacaf/kr dk;ZØe eSeksjh ¼Lef̀r½ esa 
,d= dj fn, tkrs gSaA

¼1½  (R.S. FLIP-FLOP) 
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;g R dk rkRi;Z fjlsV rFkk ,l S dk rkRi;Z lsV gksrk gSA VªkaftLVj ls cus RS 

f¶yi&¶ykWi esa +5V pkyw gksrs gh nksuksa VªkaftLVj esa ls fdlh ,d dks larÌr dkjd 

djaV (Saturating current) tkrh gS tc og larÌr gks tk;sxk rks Q vkmViqV=0 gks 

tk;sxkA ;gh 0 ¼yks½ nwljs VªkaftLVj ds csl ij vk tkus ls og VªkaftLVj lar`Ir 

ugha gks ik;sxk blfy, ogka vkmViqV gkbZ ¼1½ gks tk;sxkA ns[ksa fp= ua- 31

When power supply will be made on, then racing will be start in both the 

tarnsistors (T1T2) and which out put will be (1) it is undetermined (No Body 

Can Say).

blds i'pkr~ VªqFk Vsfcy ds vuqlkj R-S ij ftl vuqlkj buiqV iznku fd, 

tk;saxs mudk vkmViqV Q ij izkIr gks tkrk gSA VªqFk Vsfcy esa Q lsV fLFkfr ij 

gksus ij ¼1½ rFkk Q fjlsV fLFkfr ij gksus ij ^yks* ¼0½ gks tkrk gSA tks rc rd cuk 

jgrk gS tc rd ;k rks RS ij Øe (Order) esa ifjorZu u fd;s tk;s vFkok ikoj 

lIykbZ u dkV nh tk;sA vFkkZr~

Q lsV dk rkRi;Z Q ij $5V gSA

Q fjlsV dk rkRi;Z Q ij 0V gSA

RS nksuksa Øe (Order) (1) gksus ij dksbZ ifjorZu ugha gksrkA nksuksa Øe (Order 

(0) gksus ij jsflax gksrh gSA ml le; Q dh D;k fLFkfr gksrh gS ¼1½ ;k ¼0½ dqN 

ugha dgk tk ldrkA nks NOR xsVksa ls cus RS f¶yi&¶ykWi esa Hkh mijksDr izdkj 

ls dk;Z gksrk gS tcfd nks NAND xsV ls cus RS f¶yi&¶ykWi esa RS Øe (Order) 

nksuksa ^yks* ¼0½ gksus ij Q jsflax esa gksrk gSA nksuksa Øe (Order) gkbZ ¼1½ gksus ij Q 
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fLFkfr esa dksbZ ifjorZu ugha gksrkA nksuksa izdkj ds xsVksa ls cus f¶yi&¶ykWi Øe'k% 

fp= ua- 32 rFkk 33 esa fn, x, gSaA

(2)  R-S Clocked R.S. Flip Flop.

Till clock signal is low (0) output will remain unchanged. No effect of input 

on output.
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vFkkZr~ tc rd ge CLK fcUnq ij yks ¼0½ fLFkfr j[ksaxs rc rd vkmViqV Q dh 
fLFkfr esa dksbZ ifjorZu ugha gksxkA CLK ij ¼0½ flxuy jgus ls buiqV dk dksbZ Hkh 
izHkko vkmViqV ij ugha iM+rk pkgs buiqV dh fLFkfr fdruh gh ckj D;ksa u cnyh 
tk,A DykWDM f¶yi fp= ua- 34 esa fn[kk;k x;k gSA

(Clocked D Flip-Flop)

vc rd tks f¶yi&¶ykWi i<+s x;s gSa muesa lsV (S) 

rFkk fjlsV R nks buiqV gksrs FksA DykWDM D okys 
f¶yi&¶ykWi esa ,d vfrfjDr NOT dk iz;ksx djds 
dsoy ,d gh buiqV cuk;k x;k ftlls f¶yi&¶ykWi 
dh dk;Z flLVe vkSj ljy gks tk;sxhA blls tks 
fLFkfr D buiqV ij gksrh gS ogh fLFkfr Q ij izkIr gks 
tkrh gS c'krsZ DykWd flxuy (CLK Signal) gkbZ ¼1½ 
gks vU;Fkk Q dh fLFkfr esa dksbZ ifjorZu ugha gksrkA 

ns[ksa fp= ua- 35¼v½ rFkk ¼c½

D (Edge-Triggered D Flip-Flop)
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DykWDM D f¶yi&¶ykWi esa tc DykWDM fcUnq (Clock Point) ij mPp ry flxuy 
gkbZ ¼1½ fn;k tkrk Fkk rks $5VDC lIykbZ DykWDM lfdZV (Clock Circuit) dks feyus 
ij oxkZdkj rjax (Square Wave) ds :i esa djaV izokg gksrk FkkA vr% tc rd 
oxkZdkj rjax esa +ve :i esa gksrk Fkk] rc rd ml le; ds nkSjku esa ftrus Hkh 
flxuy D ij igqaprs Fks os lHkh Q vkmViqV ij fØ;k'khy gksrs FksA ,slh fLFkfr esa 
vuko';d MkVk ¼ftUgsa ,d= djuk ugha gksrk½ Hkh ,d= gks tkrs Fks D;ksafd DykWd 
+ve(1) dk le; vUrjky (Duration) ,d= fd, tkus okys flxuy dh rqyuk esa 
vf/kd gks tkrk FkkA blfy, ,d daMsUlj rFkk izfrjks/k dh lgk;rk ls ,d ,slk 
lfdZV rS;kj fd;k x;k ftlds DykWd cVu nckrs gh dUMsUlj vkosf'kr gksdj 
vukosf'kr (Discharge) gksus yxrk gSA bl le; esa iYl +ve Likbd dk le; 
vUrjky dkQh de gks x;k vkSj vko';drk ds vuq:i gh vkmViqV LVksj dks tkus 
yxhA

(Edge Triggered D Flip-Flop with PRS and CLR)
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bl f¶yi&¶ykWi lfdZV esa (PRS) izhlsV rFkk (CLR) Dyh;j vkSj yxk;k tkrk 
gSA blesa PRS=O rFkk CLR=1 djus ij DykWd (CLK) pkgs tks Hkh gks rFkk D pkgs 
tks Hkh gks ijUrq Q=1 gks tkrk gSA iqjkus ,d= vkadM+ksa dks feVkdj ;fn u;s vkadM+ksa 
dks tc ,d= djuk gksrk gS rFkk CLR O rFkk PRS dks gkbZ ¼1½ djuk iM+rk gSA 
bl fLFkfr esa DykWd o D pkgs tks Hkh gks ijUrq vkmViqV Q=O gks tkrk gSA vU; 
fLFkfr;ka VªqFk Vsfcy ds vuqlkj jgrh gSA ns[ksa fp= ua- 37

 (JK Flip Flop)

;g lfdZV RS f¶yi&¶ykWi lfdZV esa nks vkSj NAND xsV fp= ua- 38 ds vuqlkj 
yxkdj cuk;k tkrk gSA bu nksuksa NAND xsVksa dks R.S. f¶yi&¶ykWi dh vkmV iqV 
ls tksM+rs gSaA bldk iz;ksx dkmUVj ¼x.kd½ esa gksrk gS dkmUVj ;k x.kd x.kuk 
dk;Z esa gh iz;ksx fd;k tkrk gSA VªqFk Vsfcy ds vuqlkj tc DykWd +ve iYl Likbd 
gksrh gS rFkk JK fcUnqvksa ij nksuksa buiqV flxuy gkbZ ¼1½ gksrs gSa rks vkmViqV ij 
Vksxfyax (Toggling) gksrh gSA vFkkZr~ ftruh ckj DykWd iYl nsrs gSa gj ckn Q 

ifjofrZr gksrk jgrk gSA
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(Master Slave JK Flip Flop) -

,t fVªxfjr Mh f¶yi&¶ykWi esa (Edge Triggered D Flip-Flop) ;s fnDdrsa vkus 

yxh fd dHkh&dHkh buiqV ij fn, x, vkadM+s vkmViqV Q ij ,d= ugha gks ikrs 

Fks D;ksafd tks le; vkadM+ksa dks buiqV ls vkmViqV Q ij igqapus esa yxrk Fkk mlls 

Hkh de le; esa +ve iYl Likbd +ve gksus ij fdlh Hkh buiqV vkadM+s dk vkmViqV 

ij izHkko ugha iM+rk FkkA blfy, ,d ,slk lfdZV cuk;k x;k ftlesa ;g nks"k Hkh 

lekIr gks x;kA D;kasfd T;ksagh iYl Likbd /kukRed (+ve) okys Hkkx esa (-ve) gksrh 

gS R;ksagh Lyso okys Hkkx esa +ve gks tkrh gS vkSj buiqV vkadM+s VªqFk Vsfcy ds vuqlkj 

Q vkmViqV ij ,d= gks tkrs gSaA ns[ksa fp= ua- 39 ¼c½

& buiqV nsus ,oa vkmViqV feyus ds le; vUrjky dks lapj.k nsjh 

(Propogation Delay) dgrs gSaA
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(REGISTERS)

budk iz;ksx ckbujh fMftVks (BITS) / vkadM+ksa dks vLFkkbZ rkSj ij ,d= djus 

esa gksrk gSA

¼1½  & (Parallel I/P Parallel 

O/P or Buffer Register) blesa ,d= dh tkus okyh fcV (BIT) buiqV esa Hkh 

lekukUrj gksrh gS rFkk ,d= gksus ds fy, vkmViqV esa Hkh lekukUrj gh fudyrh 

gSA ns[ksa fp= ua- 40A

(a) tc Dyh;j CLR=0

(b) rc Q3, Q2, Q1, Q0, = 0000

 ekuk buiqV esa   B3B2B1B0 = 1010

rFkk ;fn DykWd (CLK) = ¼+ve iYl Likbd½

rc izFke iYl ij fudkyk Q3Q2Q1Q0 gksxk = 1010

PI PO (Parallel input Parrallel output) Regular

¼2½ &(PISO or Shift 

Register) tSlk fd ge igys Hkh ns[k pqds gSa fd nks buiqV okys NAND xsV ds 
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,d buiqV dks gkbZ ¼1½ j[kk tk, rks og NOT xsV dk dk;Z djrk gS bl lfdZV esa 

4 AND xsVksa dk iz;ksx fd;k x;k gS lHkh 2 buiqV okys gSa budk ,d&,d VfeZuy 

dkWeu (Common) dj fn;k x;k gS bl lfdZV esa-----

(a) igys CLR=0 'D' ua- ds f¶yi&¶ykWi esa = 0

 rkfd Q
3
Q

2
Q

1
Q

0 = 
0000

(b)  B
3
B

2
B

1
B

0 
=  0101

  
buiqV lekUrj Øe esa 

 & vc buiqV fu;a=.k dks gkbZ ¼1½ ij j[ks

 & DykWd pkj ckj gkbZ nsA

rc Q
3
Q

2
Q

1
Q

0 
= 0101 Js.khc) vkmViqVA bldk iz;ksx lekUrj vkadM+ksa dks 

Js.khc) vkadM+ksa eas ifjofrZr djus ds fy, fd;k tkrk gSA fp= ua- 41 ls lacaf/kr

P1 S0 (Parallel Input serial output) Register

¼3½  (SIPO)  & SIPO (Serial input 

Parallel output (Register) bldk iz;ksx Js.khc) buiqV vkadM+ksa dks lekUrj 
vkadM+ksa ds :i esa cnyus ds fy, fd;k tkrk gS blds fy,

¼v½ igys Dyh;j (CLR) = 0 nsa

¼c½ Js.khc) buiqV ns ekuk = 1010

rRi'pkr~ pkj ckj DykWd iYl gkbZ  ns ,oa vkmViqV dUVªksy dks gkbZ j[ksa rkfd 
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Q3 Q2 Q1 Q0 1010 vkmViqV esa lekUrj Øe esa fudysaA ns[ksa fp= ua- 42A

¼4½ SISO (serial input serial out put) Register

dk;Z fof/k & ¼v½ igys Dyh;j (CLR) = 0 nsa rkfd Q
3
 Q

2
 Q

1
 Q

0 
= 0000

¼c½ vc Js.khc) buiqV S
1
 = 1010 nsa rFkk ¼gkbZ½ DykWd iYl pkj ckj nsa bl 

izdkj jftLVj ^yksM* gks tkrk gSA

¼l½ vc iqu% 4 DykWd iYl gkbZ nsa rkfd jftLVj vuyksM gksdj Js.khc) 
vkmViqV (Serial output) nsa fp= ua- 431
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(COUNTERS)

 (Asynchronous Counter or Ripple 

Counter) & vflaØksul ;k fjfiy dkmUVj esa ftrus Hkh f¶yi&¶ykWi yxs gksrs gSa 

os ,d ds ckn ,d djds vkmViqV nsrs gSaA fo'ks"k :i ls ;s dkmUVj 0 ls izkjaHk 

dj ,d&,d ix ?kVrs gq, x.kuk djrs gSa x.kuk tc c<+rs gq, Øe esa gksrh gS rks 

ml dkmUVj dks vi dkmUVj rFkk ftl dkmUVj esa ?kVrs Øe esa x.kuk gksrh gS 

mls Mkmu dkmUVj dgrs gSaa vi ;k Mkmu dkmUVj ds lkFk fy[ks tkus okys 'kCn 

ladsr tSls MOD-8, MOD-16 vkfn ;g n'kkZrs gSa fd ;g dkmUVj dgka rd x.kuk 

dj ldrk gSA tSls MOD-8 esa 8=23 gksrk gS rks ;g dkmUVj ckbujh dh rhu 

fMftV rd x.kuk dj ldrk gSA vFkkZr~ ¼000½
2
 ls ¼111½

2
 vFkkZr~ Mslhey 0 ls 7 

rd x.kuk dj ldrk gSA

x.kuk esa ftrus fcV ¼ckbujh fMftV½ dk iz;ksx gksrk gS mrus gh f¶yi&¶ykWi 

yxk;s tkrs gSaA fp= 44 ^^4 fcV** ckbujh x.kuk ds fy, cuk;k x;k gSA blesa 4 

ekLVj LySo J-K f¶yi&¶ykWi yxk;s x;s gSa tks -ve ,t fVªxfjr (Edge-Triggered) 

gskrs gSaA vFkkZr~ tc DykWd iYl 1 ls 0 gksxh rHkh Vksxfyax gksrh gS vU;Fkk ugha 

bl izdkj tgka DykWd 1 ls 0 gksxh Q cny tkrk gSA
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¼1½ MOD-8 

 & ¼1½ Dyh;j 0 nsa rkfd Q2,Q1,O0 = 000

 vc izFke DykWd iYl nsa Q
2
,Q

1
,O

0
 = 001

 vc nwljh DykWd iYl nsa Q
2
,Q

1
,O

0
 = 010

 vc rhljh DykWd iYl nsa Q2,Q1,O0 = 011

bl izdkj izR;sd DykWd iYl nsus ij ckbujh x.kuk c<+ tkrh gS rFkk var resa 
111 izkIr gks tkrk gS mlds ckn iqu% 000 vk tkrk gSA

D;ksafd  ;g dkmUVj -ve ,t fVªxfjr gS vr% iYl +ve ds ckn -ve gksrh gS] rHkh 
vkmViqV esa ifjorZu gksrk gSA

(2) MOD-16 
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MOD-8 dh Hkkafr gh gSA varj dsoy bruk gh gS fd MOD-8 x.kuk 000 ls 111 

rd djrk gS rFkk ;g 0000 ls 1111 rd x.kuk djsxk rFkk 1111 ds ckn iqu% 

0000 vk tk;sxkA

¼3½ MOD-8  & Mkmu dkmUVj blfy, dgykrk gS fd ;g mPpre 

ckbujh ls ,d&,d djds uhps dh vksj x.kuk djrk gSA MOD-8 gksus ds dkj.k ;g 

3 fcV ckbujh dh x.kuk ds fy, cuk gksrk gSA vi dkmUVj esa Dyh;j dk iz;ksx 

fd;k tkrk gS tcfd Mkmu dkmUVj esa fizlsV dk iz;ksx djrs gSaA nwljk varj ;g 

gS fd vi dkmUVj esa DykWd dks Q ls tksM+k x;k Fkk ysfdu blesa DykWd dks Q ls 

tksM+k x;k gS fp= ua- 47A

&  PRS izhlsV ns rc Q2,Q1,O0 = 111

 izFke DykWd iYl nsa Q
2
,Q

1
,O

0
 = 110

 nwljh DykWd iYl nsa Q
2
,Q

1
,O

0
 = 101

 rhljh DykWd iYl nsa Q2,Q1,O0 = 100

bl izdkj izR;sd iYl ds lkFk ,d&,d djds Mkmu x.kuk gksrh gS 000 rd 

x.kuk gksus ds ckn iqu% 111 cu tkrk gSA
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blh izdkj MOD-16 Mkmu dkmUVj cuk gksrk gS blesa 3 f¶yi&¶ykWi ds LFkku 

ij pkj f¶yi&¶ykWi gksrs gSaA dk;Z fof/k leku gS ;g 1111 ls 0000 rd x.kuk 

dj ldrk gSA

(4) MOD-8 

blesa PRS ,oa CLR ¼izhlsV ,oa Dyh;j½ dh vko';drk ugha gksrh fQj Hkh ;fn 

pkgs rks budk iz;ksx fd;k tk ldrk gSA

¼1½  vi dkmUVj ds fy, vi (UP) Side-high ¼gkbZ½ ¼1½

 ¼Mkmu½ (DN) Side-Low ¼yks½ ¼0½

¼2½  Mkmu dkmUVj ds :i esa iz;ksx djrs le;

 Mkmu (DN) Side-high ¼gkbZ½ ¼1½

 ¼vi½ (UP) Side-Low ¼yks½ ¼0½

vFkkZr~ ;fn x.kuk VfeZuy ¼dkmfVax VfeZuy½ ij ¼1½ high j[ks rks vi x.kuk 

gksxh rFkk ;fn (0) (Low) ^yks* j[ksa rks Mkmu x.kuk gksxhA bl dkmUVj esa AND 

xsV rFkk OR xsV dk Hkh iz;ksx gksrk gS tSlk mijksDr fp= ua- 48 fn[kk;k x;k gSA

blh izdkj ls MOD-16 vi@Mkmu dkmUVj Hkh miyC/k gSA blesa ,d 

f¶yi&¶ykWi vkSj tqM+ x;k gS ;g 0000 ls 1111 rd rFkk 1111 ls 0000 rd 

x.kuk dj ldrk gSA fp= ua- 51



ST-52 [63]

¼5½ MOD-10 (BCD Counter) & ;g BCD vFkkZr~ ckbujh esa dksfMr 

Mslhey la[;kvksa ¼0 ls 9½ dh ckbujh dks gh fxurk gS vFkkZr~ 0000 ls 1001 rd 

mlds i'pkr blds duSD'ku ,sls gksrs gaS fd vxyh DykWd iYl vkus ij 0000 gks 

tkrk gSA blesa pkj f¶yi&¶ykWi ,d NAND xsV ,oa ,d AND xsV dk iz;ksx gksrk 

gS fp= ua- 49 fn;k gSA

¼6½ (Pre Settable Counter) & bl izdkj ds dkmUVj esa ge 

tgka ls pkgs x.kuk djuh izkjaHk djok ldrs gSa ekuk gesa 0101 ls izkjaHk djkuh gS rks 

P
3
P

2
P

1
P

0
 ij 0101 flxuy fn;k ¼fp= 50½ yksM ij gkbZ ¼1½ ns rkfd Q

3
Q

2
Q

1
Q

0 

ij 0101 igq¡ps vc DykWd iYl nsA

 izFke iYl ij Q3Q2Q1Q0  = 0110

 f}rh; iYl ij Q
3
Q

2
Q

1
Q

0  
=

 
0111

bl izdkj 1111 rd x.kuk djrk jgsxk rFkk fQj vxyh iYl nsus ij vkmViqV 

Q3Q2Q1Q0  = 0000 gks tk;sxk D;ksafd yksM ukeZy gks pqdk gksrk gSA fp= ua- 50A

MOD 10 COUNTER (BCD COUNTER)
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(Synchronous Counters) :

flUØksul dkmUVlZ ,sls dkmUVj gksrs gSa ftlesa lHkh f¶yi&¶ykWi ,d lkFk dke 
djrs gSa ,oa vkmViqV nsrs gSa blesa D;ksafd lHkh f¶yi&¶ykWi ,d lkFk dk;Z djrs gSa 
vr% blesa +ve ,t fVªxfjr (edge Triggered) J.K. f¶yi&¶ykWi dk mi;ksx fd;k 
tkrk gS blesa Hkh MOD-16 dkmUVj] fjax dkmUVj ;k f'k¶V dkmUVj] fV~ofLVM 
dkmUVj vkfn gksrs gSaA bu lHkh ds fp= uhps fn, x, gSaA blesa D;ksafd lHkh 
f¶yi&¶ykWi ,d lkFk Vksxy djrs gSa vr% x.kuk rhoz xfr ls djrs gSaA

MOD-16 Counter 

Dyh;j (CLR) = 0 nsa rkfd Q
3
Q

2
Q

1
Q

0  
= 0000

dkmUVj = 1 high vkSj bls rc rd gkbZ j[kuk gS tc rd x.kuk djkuh gSA

;g dkmUVj x.kuk djrk gSA = 0000 ls 1111 rd blesa x.kuk rhoz xfr ls 
gksus ds dkj.k &

blesa D;ksafd lHkh f¶yi&¶ykWi ,d lkFk Vksxy djrs gSa blhfy, x.kuk rhoz 
xfr ls gksrh gSA ns[ks fp= ua- 52A
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RING COUNTYER/SHIFT REGISTER COUNTER

bl dkmUVj esa gkbZ ¼1½ f¶yi&¶ykWi ij rsth ls vxys f¶yi&¶ykWi ij f'k¶V 

dj tkrk gSA f'k¶V djrs le; vafre f¶yi&¶ykWi ds ckn okil igys f¶yi&¶ykWi 

ij igqap tkrk gSA bl izdkj ;s fjax ds vkdkj esa ?kwerk gSA  ns[ksa fp= ua- 53A

Dyh;j (CLR) = 0 rkfd Q
3
Q

2
Q

1
Q

0  
= 0001

DykWd iYl ns &

igyh ¼1st½ iYl ij  Q
3
Q

2
Q

1
Q

0  
=  0010

nwljh ¼2nd½  Q
3
Q

2
Q

1
Q

0 = 
0100

rhljh ¼3rd½  Q3Q2Q1Q0 = 1000

pkSFkh ¼4th½  Q
3
Q

2
Q

1
Q

0 = 
0001

bls rsth ls ;k /khes ls yxkrkj ?kqekus ds fy, eYVh okbcjsVj ;k ckbcjsVj 

tujsVj dk iz;ksx djuk pkfg,A bl dkmUVj esa D f¶yi&¶ykWi mi;ksx esa ykrs gSaA
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TWISTED COUNTER

bl dkmUVj esa ftrus f¶yi&¶ykWi yxk;s tkrs gSa mudk gkbZ ¼1½ vxys 
f¶yi&¶ykWi ij c<+rk gS tc lHkh f¶yi&¶ykWi ds gkbZ ¼1½ gks tkrs gSa rks 
f¶yi&¶ykWi ij fQj igys okyk Øe ^yks* ^0* ls pyrk gS bl izdkj gkbZ ¼1½ vkSj 
yks ¼0½ ,d izdkj fV~ofLVM gks tkrs gSaA fp= 54A

fdY;j (CLR) = Q
3
Q

2
Q

1
Q

0
  = 0000

DykWd iYl ns &

igyh iYl (1st) Q3 Q2 Q1 Q0  = 0001

nwljh iYl  (2nd) Q
3 

Q
2 

Q
1 

Q
0  

= 0011

rhljh iYl  (3rd) Q
3  

Q
2  

Q
1 

Q
0  = 0111

pkSFkh iYl  (4th) Q3 Q2 Q1 Q0  = 1111

ikapoh iYl  (5th) Q
3 

Q
2 

Q
1  

Q
0  

= 1110

NBh iYl  (6th) Q
3 

Q
2 

Q
1  

Q
0  

= 1100

lkroha iYl  (7th) Q3 Q2  Q1 Q0  = 1000

vkBoha iYl  (8th) Q
3 

Q
2  

Q
1 

Q
0  

= 0000

ukSoha iYl  (9th) Q
3 

Q
2 

Q
1 

Q
0  

= 0001 

blh izdkj gkbZ (high ¼1½ yks (Low) ¼0½ dk Øe pyrk jgrk gSA
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(MEMORIES)
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oksysVkbZy eseksjh (Volatile Memories) %& os eSeksjh tks ikoj can gksus ij rqjar 
lekIr gks tk;s oksysVkby eSeksjh dgykrh gSA RAM eSeksjh blh izdkj dh gksrh gSA 
vU; lHkh eSeksjh ukWu oksysVkbu (Non Volatile) gSaA

Random Access Memory or Read/Write Memory (RAM) 

bl izdkj dh Lef̀r;ka (Memory) vkbZ-lh- ¼fpIl½ ls cuk;h tkrh gS ftlesa dqN 
fo'ks"k {kerk (Parameter) fufgr gksrs gSaA

(Capacity of a Chip) & ftrus ckbujh vad ,d fpi vius 
vUnj laxzg dj ldrk gS ml la[;k dks fpi dh /kkfjrk dgrs gSaA tSls 64 K Bit 

/kkfjrk dk vFkZ gS fd og fpi vius vUnj 64x1024 fcV ¼ckbujh fMftV½ laxzg 
dj ldrk gSA

8 fcV ;k 1 ckbV iSnk djus ds LFkku dks eSeksjh yksds'ku dgrs gSaA eSeksjh 
yksds'ku fcV rFkk fufcy ds fy, Hkh gks ldrh gSA ,d fcV LVksj djus ds fy, 
,d eSeksjh lSy dh vko';drk gksrh gSA vFkkZr~ ftrus fcV LVksj djus gSaA mrus 
gh eSeksjh lSy pkfg,A

%& eSeksjh dh igqap rd yxk le; eSeksjh xfr dgykrk gSA ;g uSuks 
lsd.M esa gksuk pkfg,A

%&  (i) fuf"Ø; ikoj (Idle Power) ;k LVSUM ckbZ ikoj [kir

 (ii) dk;Z djrs le; ikoj [kir

mijksDr nks izdkj ls vkbZ-lh- eSeksjh esa ikoj [kir gksrh gSA tgka ij xfr 
okWUNuh; gS ogka ij DTL ¼Mk;ksM VªkaftLVj ykftd½ dk iz;ksx djrs gSa mlesa ikoj 
[kir feyh okWV esa gksrh gS vFkkZr~ ikoj [kir vf/kd gksrh gSA

tgka ij ikoj [kir de djuh gS ogka ij MOS ¼esVy vkDlkbM lseh dUMDVj½ 
vkbZ-lh- dk iz;ksx djrs gSa blesa ikoj [kir ekbØks okWV esa gksrh gSA

 %& fp= esa 8 ckbujh okys 'kCnksa dk laxzg djus ds 
fy, 6 jftLVj fn[kk, x, gSaA ftUgsa yksds'ku ua- 0 ls 5 rd j[kk x;k gSA fdlh 
jftLVj fo'ks"k esa igaqpus ds fy, de ls de 3 fcV dksM dh vko';drk gS ml 
dksM dks ftldh lgk;rk ls jftLVj fo'ks"k ds yksds'ku rd igaaqpk tk ldrk gS 
dks eSeksjh dk irk dgrs gSa ^^eSeksjh irk** dk dksM ckbujh esa gksrk gS rFkk ml irs 
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ds yksds'ku okys jftLVj esa tks vkadM+s fy[ks gksrs gSa mUgsa eSeksjh vkadM+s dgrs gSa ;s 
Hkh ckbujh esa gksrs gSaA tSls uhps fn, x, fp= esa eSeksjh irs ^000* okyh yksds'ku ij 
jftLVj Ro gS rFkk mlesa 8 fcV okyk vkadM+k 01010110 fy[kk gS rks eSeksjh irk 
¼0000½

2
 gS rFkk eSeksjh vkadM+k ¼01010110½

2
 gSA

2n = irks dh la[;k = yksds'ku dh la[;k
tgka n = irk fcV (Address bit)

ekuk ;fn ,Mªsl fcV 4 gS rks yksds'ku la[;k = 24 = 16

lkFk okys fp= 55 esa 8 fcV okys 16 'kCnksa ds fy, rhu eSeksjh fpi 1] 2] ,oa 3 
fn[kk, x, gSaA izR;sd fpi esa vyx&vyx R0 ls R15 rd jftLVj gksrs gSa ,oa izR;sd 
jftLVj esa 8 fcV Hk.Mkj.k djus ds fy, 8 f¶yi&¶ykWi yxs gksrs gSa bu jftLVjksa 
dk vfHkfu/kkZj.k (Identification) VfeZuy A0 ls A3 ij vk;s ykWftd ry ls gksrk gSA 
;s fcV gh ^^irk fcV** dgykrh gS rFkk A3A2A1A0 dh ^^vjs** fcV gh irk (Address) 

dgykrh gSA pkj fcV ls 24=16 jftLVjksa dks vfHkfu/kkZfjr fd;k tk ldrk gS izR;sd 
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jftLVj dk viuk ,d ^irk* gksrk gS rFkk jftLVj fo'ks"k ij igqapus ds fy, ml 
jftLVj ds ^^irs** dh fcV dks irs ds VfeZuyksa ij fn;k tkrk gSA
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vFkkZr~ irs okys jftLVj esa fy[kuk gS] dks eSeksjh fpi 

ds buiqV VfeZuyksa I
0
 ls I

7
 ij fn;k tkrk gS ¼vFkkZr~ Data IN cl ij½A fdlh 'kCn 

dks jftLVj esa fy[kus ds fy,] jftLVj fo'ks"k dks] lacksf/kr fd;k tkuk pkfg,] MkVk 

buiqV ij mifLFkfr jguk pkfg, rFkk jkbV busfcy (write enable) WE ,oa fpi 

lySDVj fo'ks"k] ftl ij fy[kuk gS ¼tSls fp= esa 3 fpi fn[kk, x, gSa½ CS busfcy 

vFkkZr~ Øe'k% ykftd 0] 1 voLFkk ;k ,fDVo gksus pkfg,A

%& blesa ^^lacksf/kr irs** okys jftLVj esa LVksj gq, MkVk dks 

vkmViqV VfeZuy D
7
 to D

0
 ij ykuk gksrk gSA eSeksjh i<+us ds fy, ge ^^irs** dks 

^^irk cl** esa nsrs gSa okWfUNr fpi ds CS dks busfcy djrs gSa rFkk WE dks ykWftd 

^^1** ij j[krs gSa] D;ksafd fy[kus dh voLFkk esa WE dks 'kwU; ykWftd ij j[kk tkrk 

gSA blh dkj.k ls fuekZrk E VfeZuy dks iBu@ys[ku** (Write/Read) esa geus ns[kk 

fd fpi lySDV ges'kk busfcy voLFkk esa jgk ;fn fpi ,fDVo voLFkk esa ugha gksxk 

rks cká txr ls i`Fkd jgsxk blesa bl voLFkk esa u dqN fy[kk tk ldsxk rFkk 

u gh i<+k tk ldsxkA

D;ksafd ge mijksDr izdkj dh eSeksjh dks i<+ ,oa fy[k ldrs gSa vr% bl dkj.k 

bl izdkj dh eSeksjh ^^jhM ,.M jkbV** eSeksjh dgykrh gSA rFkk bl eSeksjh esa ge 

fdlh Hkh jftLVj ij igqap ldrs gS vpkud (at Random)] mls i<+us ;k mlesa 

dksbZ 'kCn fy[kus ds fy,@blh dkj.k ls bls Random Access Memory (RAM) 

Hkh dgrs gSaA

RAM eSeksjh ds fuekZ.k esa f¶yi&¶ykWi ;k la?kfu= dUMSUlj dk iz;ksx fd;k 

tkrk gS mlh vk/kkj ij bu dh fØ;k fof/k esa varj vk tkrk gS vr% RAM eSeksjh 

nks izdkj dh gksrh gSA

(1) LVSfVd RAM (Static RAM)

(2) Mk;usfed RAM (Dynamic RAM)
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bu nksuksa dh rqyuk bl izdkj dj ldrs gSaA

Ø-la- LVSfVd RAM (S. RAM) Mk;usfed RAM (D. RAM)

1. f¶yi&¶ykWi ls cuk;s tkrs gSaA 

rFkk ,d f¶yi&¶ykWi esa ,d fcV 

LVksj gksrh gSA

;s MOS VªkaftLVj ,oa NksVs&NksVs 

dUMSUljksa ls cuk;s tkrs gSaA rFkk 

,d dUMSUlj esa ,d fcV LVksj gksrh 

gSA  ykWftd 1 = dUMSUlj pktZ] 

ykWftd 0= dUMSUlj fMlpktZ
2. f¶yi&¶ykWi fpi ij vf/kd LFkku 

¼dUMSUlj ls pkj xquk½ ?ksjrk gSA

dUMSUlj fpi ij de LFkku ?ksjrs 

gSaA
3. LVksj djus dh {kerk deA

vr% ml LFkku ij iz;ksx fd;k 

tkrk gS] tgka ij 64K bits ;k de 

eSeksjh /kkfjrk dh vko';drk gksA 

vktdy miyC/k bldh vf/kdre 

/kkfjrk 16 Kbit = 163584 bit = 214 

okys SRAM gSaA

LVksj djus dh {kerk vf/kdA vr% 

ml LFkku ij iz;ksx djrs gSa] tgka 

ij yxHkx 128K bits ;k vf/kd  

/kkfjrk dh vko';drk gks ;g 

vkfFkZd :i ls rc gh ykHknk;d 

gSA bldh vf/kdre /kkfjrk 64K bit 

= 65536 = 216 gksrh gSA
4. blesa fcV rc rd LVksj jgsxh tc 

rd eSeksjh fpi dks ikoj feyrh 

jgsxhA

;fn pktZ gq, dUMSUlj dks NksM+ 

fn;k tk;s rks /khsjs&/khjs viuk 

vkos'k ¼pktZ½ [kks nsrk gSA

5. blesa fjÝsf'kax pktZ dh vko';drk 

ugha gksrhA

blesa dUMSUljksa dks pktZ j[kus ds 

fy, ckj&ckj] vf/kdre 2 feyh 

lS- ds vUrjky ij] fjÝsf'kax pktZ 

,d vyx lfdZV ls nsrs gSaA
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6. ;s D;ksafd f¶yi&¶ykWi ls cus gksrs 

gSa] vr% bUgsa LVSfVd eSeksjh dgrs gSa 

rFkk bUgsa SRAM ls fy[krs gSaA

blesa D;ksafd ckj&ckj fjÝsf'kax 

pktZ fn;k tkrk gS dUMSUljksa dks 

pktZ djus ds fy,] vr% laxzkgd 

eSeksjh dks Mk;usfed eSeksjh dgrs 

gSaA rFkk DRAM ls fy[krs gSaA
7. ikoj [kir vf/kd ikoj [kir de

vkbZ-lh fpi esa VfeZuy gksrs gSa tks fpi dks fo|qrh; ikoj nsrs gSaA bl ikoj dk 

mi;ksx fpi esa VªkaftLVjksa dks vkijsV djus esa fd;k tkrk gSA ;fn ikoj dkV nh 

tk;s rFkk iqu% pkyw dh tk;s rks RAM eSeksjh esa os vkadM+s miyC/k ugha jgrs tks 

ikoj djus ls igys miyC/k FksA bl izdkj vLFkkbZ :i ls ikoj dVus ij Hkh RAM 

eSeksjh lekIr gks tkrh gS blfy, lsehdUMSDVj RAM eSeksjh dks oksysVkby eSeksjh 

¼ok"i'khy Lef̀r½ dgrs gSaA

vr% RAM eSeksjh esa MkVk dks laxzgr j[kus ds fy, ikoj O;k/kku dks ugha gksus 

nsuk gSA blfy, blesa cSVjh cSd&vi flLVe] tks lkekU;r% cSVªh lIykbZ gksrh gS] 

dk mi;ksx fd;k tkrk gSA

blds vfrfjDr vU; lHkh eSeksjh (Non Volatile) vok"i'khy Le`fr gksrh gSA

(Read Only Memory)  

ROM

;s eSeksjh LFkkbZ eSeksjh gksrh gSA buesa MkVk fuekZrk }kjk( miHkksDrk ds funsZ'kkuqlkj] 

fuekZ.k ds le; Hkjk tkrk gSA bls miHkksDrk }kjk lekIr ugha fd;k tk ldrk dsoy 

miHkksDrk }kjk i<+k tk ldrk gSA blesa miHkksDrk dksbZ ifjorZu ugha dj ldrk 

vFkkZr~ iqu% izksxzkesfcy ugha gSA

ROM-esa laxzfgr ,d fcV tks fdlh Hkh yksds'ku ij dh x;h gS dks iqu% ifjofrZr 

djus dh vko';drk ugha gSA vr% fcV dks f¶yi&¶ykWi esa ,d= djus dh 

vko';drk ugha gSA blfy, ROM dsoy la;qDr lfdZV (Combinational Circuit) 
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ls cuk;k tkrk gSA ROM ,d dksM dUoVZj] MhdksMj ,oa ,udksMj (Decoder 

and encoder) ls cuk gksrk gSA fp= esa ,d 16 'kCn@8 fcV okyk eSeksjh lfdZV 
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fn[kk;k x;k gSA fp= 56 esa A0,A1,A2 ,oa A3 - ^^irk fcV** (Address bit) gSA fp= 

ls ge ns[krs gSa fd MkVk D7High(1) rc gh gksxk tc R15,R0,R2 R5,R8,R11, R3,  esa 

ls fdlh Hkh Mk;ksM dh buiqV high ¼mPpry½ ¼1½ ij gksxhA ;g rc gh laHko gksxk 

tc A0,A1, A2,A2  ls mfpr fcV vFkkZr~ irk (Address) fn;k tk;sxkA blh izdkj D6 

ls D0 ds ckjs esa Li"Vhdj.k fn;k tk ldrk gSA vFkkZr~ bPNkuqlkj fdlh jftLVj 

fo'ks"k esa fdlh Hkh vkadM+s dks Mk;ksM yxk dj ;k u yxk dj mPp ry ;k fuEu 

ry ykWftd (high or low logic) esa dj dqN Hkh vkadM+s fy[ks tk ldrs gSaA ysfdu 

;g dsoy fuekZ.k ds le; gh gks ldrk gSA ckn esa bls cnyk ugha tk ldrkA 

vFkkZr~ LFkkbZ :i ls ,d ckj gh Hkjh tk ldrh gSA

jhM vksuyh eseksjh ROM rhu izdkj dh gksrh gSA

¼d½ (Programmable Read only Memory PROM) 

%& dqN ROM fpIl bl izdkj ds Hkh miyC/k gSa ftlesa miHkksDrk Loa; izksxzke 

Hkj ldrk gS ysfdu ,d ckj izksxzke Hkjus ds ckn feVk ugha ldrk bl ROM dks 

PROM dgrs gSaA

¼[k½ (Erasable Programmable Read 

Only Memory) :- dqN eSeksjh feVk dj iqu% fy[kh Hkh tk ldrh gSA vr% mUgsa 

EPROM dgrs gSaA feVkus dk dk;Z vYVªk ok;syV rjaxksa }kjk fd;k tkrk gSA ;s 

rjaxs mPp ÅtkZ okyh gksrh gSA ysfdu bl izdkj ds fpi eSeksjh esa ,d nks"k ;g gS 

fd blesa fpi dh ,d yksds'ku ;k , Hkkx dks ugha feVk;k tk ldrk oju~ iwjs fpi 

dh eSeksjh dks gh feVkuk iM+rk gSA fpi ij vYVªk ok;ysV rjaxs 20 ls 30 feuV 

rd Mkyuh gksrh gSA ;|fi bl izdkj ds eSeksjh fpi ij fy[k ,oa feVk rFkk fQj 

ls fy[k ldus ij Hkh ;g iBu ek= Lef̀r gh dgykrh gS] D;ksafd Lef̀r feVkus rFkk 

iqu% fy[kus dk dk;Z ml le; ugha fd;k tk ldrk tcfd ;g fpi fMftVy 

lfdZV esa dk;Zjr gksA eSeksjh dks flLVe ls fudkyuk iM+rk gS rFkk eSeksjh esa dksbZ 

Hkh ifjorZu djus esa ?kaVksa dk le; yxrk gSA
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¼x½  (Electrically Erasable 

Programmable Read Only Memory) (EEPROM)% blesa foys[ku dk dk;Z 

fo|qr }kjk fd;k tkrk gSA blesa iwjh fpi eSeksjh dks feVkuk vko';d ugha gSA 

p;u dj fdlh Hkh yksds'ku fo'ks"k dks feVk;k tk ldrk gSA ysfdu ;g fpi dke 

djus esa leL;k iSnk djrk gSA ,d egaxk Hkh gSA blfy, lkekU;r% bldk iz;ksx 

ugha fd;k tkrk gSA

(1) %& ?kjsyw dEI;wVjksa esa vPNh DokfyVh dh vkfM;ks Vsi dk iz;ksx 

fjdkfMZax ds fy, fd;k tkrk gSA ysfdu cM+s dEI;wVjska ds fy, cM+h jhy miyC/k 

gSA ,d fo'ks"k izdkj dh jhy dk vkdkj ¼10x5 bap½ 2400 fQV yach gksrh gS ,oa 

pkSM+kbZ ½ bap gksrh gS blesa lkFk&lkFk ¼pkSM+kbZ esa½ 9 fcV fy[ks tk ldrs gSaA bl 

izdkj dh cgq VªSd esa fy[kus ,oa i<+us ds fy, mrus gh iBu@ys[ku gSM (Read and 

Write Heads) yxkus gksaxsA yackbZ esa Vsi ij ,d VªSd esa fcV ?kuRo (Bit density) 

1600 fcV (Bit) izfr bap gSA
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dEI;wVj Vsi dh xfr  =  45 bap izfr lSfdaM

¼ys[ku@iBu½  = 45x1600=72 gtkj fcV@lS-

vr% ;fn Vsi ds ,d fljs dh lwpuk ls nwljs fljs rd dh lwpuk pkfg, rks dqy 

yxk le; = 2400x12@45x60=10 feuV

Vsi esa lgh izdkj ls i<+us ,oa fy[kus ds fy, vko';d gS fd Vsi lgh xfr ls 

?kwe jgh gksA tc Vsi dks vokWfUNr lkexzh dks 'kh?kz vkxs c<+kus ds fy, Vsi dks 

vlkekU; xfr ls ?kqek;k tk jgk gks rks Vsi u i<+h@fy[kh tk;s@bl dk;Z ds fy,  

Vsi esa e/;orhZ CykWd cuk;s tkrs gSaA

¼2½ Magnetic Disk %& eSXusfVd fMLd Le`fr esa QksusxzkQ tSlh 

fMLd ij ledsUnzd (Concrentric) Vªsdksa ij laxzfgr dh tkrh gSA varj dsoy ;g 

gS QksuksxzkQ esa VªSd ,d can o`r gksrk gSA tks ,d nwljksa ls vyx gksrk gSA tSlk 

Vsi eSeksjh esa lwpukvksa dk iBu@ys[kk dk;Z iBUk@ys[ku gSM }kjk fd;k tkrk gS 

fMLd dh oÙ̀kkdkj T;ksfefr gksus ds dkj.k bls yxkrkj ?kqek,a j[kk tkrk gS pkgs 

ys[ku@iBu dk;Z gks jgk gks ;k u gks jgk gksA blls ykHk ;g gksrk gS osxòf) ;k 

osx gzkl (Acceleration and Deceleration) ds dkj.k tks le; ,oa LFkku esa gkfu 

gksrh Fkh mldh cpr gks tkrh gSA VªSd ds lkFk fcV ?kuRo (Bit density) 500 ls 

600 fcV izfr lS- gksrh gSA rFkk ?kweus dh xfr 3600 pDdj izfr feuV gksrh gSA

cktkj esa cgqr ls izdkj dh fMLd Lef̀r;ka miyC/k gSA dqN fMLd esa ,d vksj 

fjdkfMZax gksrk gS fdUgha esa nksuksa vksj] dqy fjdkfMZax lrg 24 rd gks ldrh gSA 

tc iBu@ys[ku ds fy, ,d gh iBu@ys[ku gSM+ dk iz;ksx fd;k tk jgk gks rc 

;wfuV es gSM dks ,d VªSd ls nwljs VªSd ij ys tkus dk izko/kku gksuk pkfg,A lrg 

ij VªSd ,d nwljs ls 10 fey (mil) nwj gksus pkfg, rFkk mudh pkSM+kbZ 3-5 ls 5 

fey rd gksuh pkfg,A ¼1mil = 1@1000 Inch½A

fMLd ds fdlh fo'ks"k Hkkx rd igqapus ds fy, igys gSM dks mfpr VªSd ij ys 

tkuk pkfg, rFkk mlds ckn ml fo'ks"k LFkku ds vkus dh izrh{kk djuh pkfg,A 

;g dqy le; yxHkx 30 fe- lS- gksrk gSA
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fMLd ij VªSd ?kuRo  =  200 VªSd@bap

fcV ?kuRo@VªSd  = 400 fcV@bap

bl izdkj fMLd dh fcV ?kuRo lSdM+ksa djksM+ fcV gksrh gSA

¼3½  Magnetic Bubble Memory %& bl izdkj dh eSeksjh esa 

¶ySV fFku fQYe ¼likV iryh f>Yyh½ ds :i eas lwpuk,a ,d= dh tkrh gSaA bl 

f>Yyh dks bl izdkj pqEcfdr fd;k tkrk gS fd y?kq pqEcdh; /kzqfor {ks= (Tiny 

Magnetically Polarised Region) cu tkrk gSA bl {ks= dks cCy dgrs gSa MkVk ¼0 

;k 1½ bUgha cCy ds gksus ;k u gksus ls fufeZr fd, tkrs gSaA

 %& ¼1½ ;g mPp rki] vf/kd daiu] /kwy ,oa vknzZrk ij dk;Z dj ldrh gSA

¼2½ laxzg ?kuRo (Storage Density) vf/kd gSA

¼3½ ;s Le`fr;ka vok"i'khy (non-volatile) gSA

¼4½ Floppy Disk %& Vsi eSeksjh esa ;fn ,d fljs ls nwljs fljs rd 

igaqpuk gS rks Vsi dks fjokbUM djuk gksxk ftlesa feuVks le; yx tk,xk ijUrq 

;fn fMLd dh eSeksjh gS rks gSM+ dks fcuk le; xok,a rqjUr mlh VªSd ij ys vk;k 

tkrk gS rFkk dqN gh feyh lS- esa okfUNr LFkku ij igqap tkrs gSaA ysfdu fMLd 

?kqekus okyh ;kfU=d cgqr uktqd (Sophisticated) rFkk egaxh gSA

blls de egaxh fMLd eSeksjh Hkh cktkj esa miyC/k gS ftl ¶yDlsfcy 

fMLd&LVksjst flLVe ;k dsoy ¶ykWih fMLd flLVe dgrs gSaA ¶ykWih fMLd 

flLVe esa fMLd rFkk gSM dk ;kfU=d lEidZ Bhd mlh izdkj curk gS ftl izdkj 

Vsi ,oa gSM dk Vsi flLVe esaA blfy, fMLd fo'ks"k :i ls dBksj (Regid) ugha 

gksrhA ¶ykWih fMLd dh ?kweus dh xfr

= 300 pDdj izfr feuV
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VªSd dh la[;k  = 77

VSªd ?kuRo  = 48 VªSd izfr bap

/kkfjrk =  30 djksM+ izfr lrg

fMLd igqap le;  =  dqN lkS feyh lS-

(i) ,d vksj ,dy ?kuRo (Single Side Single Density)

(ii) ,d vksj nksgjh ?kuRo (Single Side Double Density)

(iii) nksgjh vksj nksgjk ?kuRo (Double Side Double Density)

(iv) nksgjh vksj pkj xq.kh ?kuRo (Double Side Quad Density)

(i) 18** O;kl okyh fMLd
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(ii) 5¼** O;kl okyh fMLd ¼feuh ¶ykWih fMLd½

(iii) 3¼** O;kl okyh fMLd ¼ekbØks ¶ykWih fMLd½

fMLd dks vklkuh ls iz;ksx djus ds fy, ,oa /kwy o fu'kku vkfn iM+us ls cpkus 

ds fy, LFkkbZ :i ls ,d IykfLVd [kksy] ftls dkjVªst dgrs gaS] esa lhy dj fn;k 

tkrk gS rFkk iwjh fMLd ,slh yxrh gS tSls QksuksxzkQ fjdkMZ dks ,d [kksy esa lhy 

dj fn;k x;k gksA fMLd ds dsUnz ij ,d fNnz gS ftls bl fNnz dh lgk;rk ls 

;g fLiUMy ij fQV dh tkrh gSA fMLd ds lHkh Hkkx fp= 57 esa fn[kk;s x;s gSaA 

tks viuk o.kZu Lo;a djrs gSaA

¼1½ lLrh ¼2½ /kkfjrk vf/kd ¼3½ vkdkj NksVk ¼4½ Hkkj esa gYdh ¼5½ ykus&ys tkus 
esa vklkuA

(i)  /kwy ls ok"i'khyrk
(ii)  bls ?kqekus ds fy, fo'ks"k izdkj ds fMLd Mªkbo dh vko';drk gksrh gS tks 

dqN egaxk gSA

vktdy ¶ykWih fMLd dk iz;ksx ugha gksrk gSA

(5) (Hard Disk)

;g ¶ykWih fMLd dh Hkkafr yphyh ugha gS rFkk dBksj lrg dh cuh gksrh gSA ;g 

,d e'khu dk gh Hkkx gSA bls ¶ykWih fMLd dh Hkkafr ,d LFkku ls nwljs LFkku ys 

tk;k ugha tk ldrk bldh dqN lwpuk,a bl izdkj gSaA

(i) ?kweus dh xfr  =  3600 pDdj izfr feuV

(ii) VªSdksa dh la[;k  =  500 ;k vf/kd 

(iii) VSd ?kuRo  =  200 izfr bUp

(iv) /kkfjrk  =  300 djksM+ fcV izfr lrg

(v) gkMZ fMLd igqap le;  =  dqN ngkbZ feyh lSfdUM
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(i) lwpuk,a lh/ks tkrh gSaA

(ii) /kkfjrk cgqr vf/kd

(i) vf/kd [kphZyh 

(ii) [kjkc gksus ls cpkus ds fy, izgLru (Handling) lko/kkuh iwoZd djuh iM+rh 
gSA

bUgsa ok"i ls cpkus ds fy, lUeqfnzr (Hermatically Sealed) dj 
fn;k tkrk gSA

Electric Digital Clock

o`gr~ lekdfyr lfdZVksa (Large Scale Integrated Circuits) (LSIs) dk mi;ksx 

dj fMftVy lfdZVksa esa tfVy ok;fjax vkfn dks de fd;k tk ldrk gS vktdy 

,slh LSI cktkj esa miyC/k gS ftudh lgk;rk ls ,d midj.k dh iw.kZ flLVe 

dk fuekZ.k fd;k tk ldrk gSA blh izdkj dk ?kjsyw mi;ksx dk ,d lk/ku fo|qr 

fMftVy ?kM+h LSI dh lgk;rk ls cuk;h tk ldrh gSA

,d fMftVy ?kM+h tks ?kaVs] feuV rFkk vko';d gksus ij lSfdUM Hkh n'kkZ, ,d 

24 fiu LSI izdkj dh MM5311 ;k MM5314 ls cuk;h tk ldrh gSA bu fpi esa 

;g lqfo/kk miyC/k gS fd ge (i) 4 fMftV fMlIys] nks ?kUVksa ds fy, ,o nks feuV 

ds fy,½ ;k 6 fMftV fMLIys ¼nks vfrfjDr fMftV lSfdUM ds fy,½ (ii) 12 ?kaVs 

okyk QksjeSV ¼vk:i½ tSlk lkekU; ?kfM+;ksa esa gksrk gS ;k 24 ?kaVs okyk vk:i ¼tSlk 

foekuu (Aviation) vkfn esa iz;ksx gksrk gS½ ysA 12 /kaVs okys vk:i ¼QksjeSV esa½ 

igys 10 ?kaVksa ¼1 cts ls 9 cts rd½ esa izkjfEHkd 'kwU; cq>h jgrh gS tcfd mldh 

vko';drk ugha gksrh ijUrq 24 ?kaVs okys QksjeSV esa ;g 'kwU; vko';drkuqlkj 
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tyrh jgrh gSA

;g fpi fdlh Hkh 11 oksYV ls 19 oksYV rd dh ikoj lIykbZ ij dk;Z dj ldrk 

gSA vFkkZr~ bls jsX;qysfVM ikoj lIykbZ dh vko';drk ugha gS Vkbe lSV djus ds 

fy, nks fu;U=.k ,d rst xfr ¼50 feuV@lS-½ ,d nwljk ean xfr ¼1 feuV@lS-½ 

okyk yxk gksrk gSA

fMlIys vkmViqV dks eYVhIySDl fd;k tkrk gS fpi ds vanj ,d eYVhIysDl 

vklhysVj yxk gksrk gSA ftlesa vko`fr lSV djus ds fy, ,d la?kfu=&,d izfrjks/k 

dh vko';drk gksrh gSA bles eYVhIySfDlax Vkbe fMfotu izdkj dh gksrh gS] 

ftlesa lHkh fMlIys dks pykus ds fy, ,d dky lgHkktu fof/k (Time Shared 

Mode) esa mi;ksx fd;k tkus okyk flaxy 7 lSxeUV fMdksMj Mªkboj iz;ksx fd;k 

tkrk gSA izR;sd fMlIys gksus okyh fMftV dks drkj esa ¼,d le; esa ,d½ flaxy 

7 lSxesUV fMdksMj Mªkboj ij igqapuk gksrk gSA rkfd ,d gh fMdksMj lHkh fMftVksa 

dks ,d&,d djds le;kuqlkj lgh rjhds ls pyk ldsA ftl le; fMdksMj ftl 

fMftV ds fy, dk;Zjr gS ogh fMftV tysaxh vU; cq>h jgsxhA fLopu dk;Z bruh 

rhoz xfr ls gksrk gS fd gekjh vka[ksa mldk vuqHko ugha dj ikrhA

bl izdkj ge ns[krs gSa fd eYVhIySfDlax fof/k dk iz;ksx dj duSD'kuksa dh la[;k 

cgqr de gks xbZA bl voLFkk esa 42 duSD'kukas ¼7 izfr fMftV½ ds LFkku LSI esa dqy 

13 duSD'ku yxk dj ?kaVs] feuV ,oa lSfdUM fMlIys fd, tkrs gSaA

eYVhIySDl gq, 7 lSxeSUV dks busfcy@fMlsfcy (Enable/Disable) djus ds fy, 

,d fu;a=.k iznku fd;k gksrk gSA fMlsfcy okyh voLFkk esa ?kM+h dk;Z djrh jgsxh 

ysfdu 7&lSxeSUV cq>k jgsxk rkfd ikoj dh cpr dh tk lds D;ksafd LSI fpi 

dh vis{kk fMlIys esa ikoj [kir vf/kd gksrh gSA tc le; ns[kus dh vko';drk 

gks ,d iq'k cVu nck dj ns[kk tk ldrk gSA blds vfrfjDr ,d ^^gksYM** x.kd 

fu;a=.k (Count Control) Hkh yxk;k tkrk gSA ftldh lgk;rk ls le; ¼fMlIys½ 

dks gksYM djk ldrs gSaA bl gksYM ls ?kM+h dks fdlh ekud (Standard) ?kM+h ls 
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rqY;dkyh (Synchronising) dj ldrs gSaA

?kM+h ,-lh- esUl ij dk;Z djrh gS blh lIykbZ dks vko`fr dks ekuo vkòfr 

L=ksr (Standard Frequency Source) ekuk x;k gSA vFkkZr~ ;g 50 Hz ;k 60 

Hz nksuksa izdkj dh vkof̀r okyh lIykbZ ij dk;Z dj ldrh gSA ;g ?kM+h vko`fr 

foHkktu (Frqeuency Division) ds fl)kUr ij dk;Z djrh gSA blesa izkjfEHkd 

(Initial) foHkktu ykbu vkòfr ds vuqlkj 50 ;k 60 ls foHkkftr djus ls izkjaHk 

gksrk gS blls lSfdUM dh iYl izkIr gksrh gSA bl iYl dks iqu% 60 ls foHkkftr 

dj feuV dh ,oa fQj 60 ls foHkkftr dj ?kaVs dks iYl izkIr dj ysrs gSaA blds 

ckn vfUre foHkktu 12 ;k 24 ls QkjeSV ds vuqlkj fd;k tkrk gSA lEcfU/kr 

iYl eYVhIysDlj ds lg;ksx ls ,oa flaxy 7 lSxesUV fMdksMj Mªkboj dks lgk;rk 

ls ?kaVs] feuV ,oa lSfdUM dk fMlIys nsrs gSaA fp= ua- ¼59½ esa 1-25 ls-eh- mHk; 

,uksM 7&lSxesUV LED fMlIys ¼ftldk iz;ksx fd;k tkrk gS½ ds fiu foU;kl (Pin 

Configuration) fn, x;s gSaA

fp= ua- ¼60½ esa ?kM+h dk lEiw.kZ lfdZV fn;k x;k gS bldk ikoj lIykbZ [k.M 

,d 500 feyh- ,sEih] 230@12V ;k 230@6-0-6V ,d Mk;ksM D1, ,d bySDVªksykbV 

fQYVj la?kfu= C1, izfrjks/k R1 rFkk C2 ls fey dj cuk gSA R1 o C2 ,d lk/kkj.k 

RC fQYVj cukrk gS tks ykbu oksYVrk ds {kf.kd (Transients) mrkj&p<+ko dks 

nwj dj lds tks ?kM+h dh xfr esa varj yk ldrk gS ;k fpi dks [kjkc dj ldrk 

gSA R2, C3 ls eYVhIySDl vko`fr Kkr gksrh gSA ?kM+h esa tks eku iz;qDr fd, x, gSa 

muls eYVhIySDl vkof̀r yxHkx 1-1 MHz rd gksrh gS ftlls f¶ydj jfgr fMlIys 

izkIr gks ldsA

T7 ls gksrs gq, T1 VªkaftLVj vius lacaf/kr izfrjks/kksa lfgr lSxeSUVksa ds fy, fLopu 

lfdZV cukrs gSaA lHkh leku lSxesUVksa dks lkFk&lkFk fMlIys ds fy, cka/kk tkrk 

gS rFkk lkekU; yhM dks lacaf/kr lSxeSUV fLopu lfdZV ls tksM+ tkrk gS VªkaftLVj 

T8, T11 ds lkFk fey dj ?kaVs ,oa feuV dh fMftV dks cuus esa l{ke djrk gSA
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lSfd.M dk fMlIys izkIr djus ds fy, nks vkSj leku izdkj ds VªkaftLVj dh 

vko';drk iM+sxh ftUgsa vkbZ-lh- ds fiu ua- 17 ,oa 18 ij tksM+k tk,xkA blds 

vfrfjDr fiu ua- 24 ¼416 fMftV lySDV½] tks bl le; rd [kkyh iM+k gS ¼4 

fMftV vkijs'ku esa½ dks 6 fMftV vkijs'ku ds fy, VC ls tksM+k tk,xkA

vkbZ-lh- dk fiu ua- 10 tc VOD ls tqM+k gksrk gS ¼S1 fLop ls gksdj½ 12 ?kaVs 

okys QksjeSV dks cukrk gSA ;fn bls [kkyh NksM+ fn;k tk;s rks 24 ?kaVs okyk QksjeSV 

cukrk gS fLop S2, S3, S4, ls gksdj Øe'k% fiu ua- 15] 14] 13 dks rkfd ,d le; 

esa ,d ckj ?kM+h es VkbZe lSV djus dh lqfo/kk izkIr dh tk ldsA

mijksDr o.kZu esa tks fp= iz;ksx fd;k x;k gS og IC No 5314 ds fy, gSa ;fn 

vkbZ lh ua- 5311 dk iz;ksx djuk gS rks fiu duSD'kuksa esa ifjorZu dj cukbZ tk 

ldrh gSA bu nksuksa fpIl esa varj dsoy ;g gS fd 5311 fpi esa 4 vfrfjDr BCD 

¼ckbujh dksfMM Mslhey½ eYVhIySDl okyh vkmViqV Hkh iznku dh gksrh gS ftudk 

mi;ksx fdlh vU; dk;Z esa fd;k tk ldrk gSA

ikoj Qsy gksus dks tkapus okyk ySp ¼dCtk½ fp= ua- ¼61½ esa fn;k x;k gSA 

lkekU;r% tc ikoj pkyw dh tkrh gS rks VªkaftLVj T
12

 dk;Z ugah djrk ¼dV vkQ 

jgrk gS½ bl voLFkk esa T13 dh dySDVj oksYVrk V58 ds cjkcj gksxh rFkk T14 ds csl 

ij tk;sxhA D;ksafd lHkh Mslhey IokbUV ,d nwljs ls ca/ks gSaA rFkk T
14 
ls tqM+s gSaA 

os ty tk;saxsA fLop S
2 
,oa S

3 
dks nck dj ?kM+h dk ld; lSV djus ij] T

12 
lar`Ir 

gks tkrk gSA D;ksafd budk csl ,ehVj taD'ku D2/D3 rFkk R24 ls gksdj QkjoMZ ck;l 

gks tkrk gSA T
12 
dk dySDVj foHko (Ptential) VSS ds cjkcj gksdj T

13 
dks lUrÌr 

(Saturate) djrk gSA blls T
13 
dk dySDVj foHko de yxHkx 1 oksYV gks tkrk gS 

tks T14 dks pkyw djus esa l{ke ugha gSA vr% ;g dV&vkQ jgrk gSA ;g fLFkfr rc 

rd cuh jgsxh tc rd ikoj esa :dkoV ugha vkrhA D
4 
dksbZ Hkh flfydkWu Mk;ksM 

¼;gka ij BC 148B, BC 104 dk csl&,ehVj taD'ku iz;ksx fd;k x;k gS½ tks ikoj 

ds okil vkus ij T12 rFkk T13 ds dV&vkQ jgus dh fLFkfr dks lqfuf'pr djsxkA
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VªkalQkeZj lfgr lHkh lfdZV] 17-5 x 10-0 lseh okyh MksV eSfVªd cgqmís'kh; 

(Multipurpose) fizfUVM lfdZV cksMZ tks vkbZ-lh- ds fy, mi;ksxh gks] ij]cuk;k tk 

ldrk gSA bls viuh n{krk ds vuqlkj mfpr vkdkj esa cuk;k tk ldrk gSA

bls dkj jsfM;ks ;k Vsi fjdkMZ ds fy, dkj esa iz;qDr Lihdj ds dsfcusV esa cuk;k 

tk ldrk gSA blesa lHkh vo;o yxkdj Vsfcy ekWMy ?kM+h cuk;h tk ldrh gSA

bl dSfcusV esa ?kM+h cukus ds fy,] PC fizfUVM lfdZV cksMZ dks tgka Lihdj fQV 

fd;k tkrk gS fQV djsaA lkeus okys cSfQy ij fu'kku yxkdj bl izdkj dkV ys 

fd 4 fMlIys ,oa LED D
5
 dks fQV fd;k tk lds tSlk ?kM+h ds lfdZV esa fn[kk;k 

x;k gSA vc ih-lh- cksMZ dks cSfQy IysV ds vanj isap ls dlk tkrk gSA vc ih-

lh-oh- ij fMlIys rFkk D
5
 yxkus ds fy, cSfQy LykV ds ckgj ls fu'kku yxk;saA 

fp= ua- ¼62½ esa ih-lh-ch- ij vU; vo;o yxkus dk LFkku fn;k x;k gS ml iêh 

ij tgka dV&vkQ fy[kk gS] fMlIys ,oa D5 yxkus dk LFkku gSA

lSxesUV ds lHkh leku fiuksa dks ,d lkFk tksM+k tkrk gS ,oa ,d mHk;fu"B 

yhM fudkyh tkrh gSA vkbZ-lh- fiu ua- 6] 7 rFkk 5] 4 ls fudkyh yhM+ksa dks fLVªi 

ds ck;ha ys tkrs gSaA rFkk fiu ua- 9] 10 rFkk 2] 1 ls vkus okyh yhM+ks dks fcYdqy 

nk;ha vksj ys tkrs gSaA

;|fi ys&vkmV bruh tfVy ugha gSA fQj Hkh iz;qDr yhM+ NksVh ls NksVh gksuh 

pkfg,A

tSlk fd ge tkurs gSa fd IC No. 5311 ;k 5314 MOS ¼eSVy vkDlkbM 

lsehdUMSDVj½ vkbZ-lh- gS] tks fLFkj vkos'k (Static charge) ls [kjkc gks ldrh gSA 

vr% fpi dks [kjkc gksus ls cpkus ds fy, fuEu lko/kkuh cjrh tkrh gSA
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(i) dk;Z djrs le; lwrh diM+s igus D;ksafd iksfyLVj] Vsjhyhu vkfn 'kh?kz 

vkosf'kr gks tkrs gSaA

(ii) iwjh rjg ls vFkZ fd;k lksYMfjax vk;ju iz;ksx djsa rFkk vkbZ-lh- dks lh/ks 

ih-lh-ch ij lksYMj u djsa] lkWfdV dk iz;ksx djsaA

(iii) ?kM+h fpi dks izksVsfDVo Qkse iSdst ls rc rd u fudkys tc rd vko';drk 

u gksA vkbZ-lh- ds fiuksa dks vaxqyh ls Li'kZ u djsa] vkbZ-lh-dks lfdZV ls fudkyus 

;k yxkus ds fy, vkbZ-lh- fuos'kd@fuokld (Inserter/Extractor) dk iz;ksx djuk 

pkfg,A

(iv) vkbZ-lh dks fxjkuk ugha pkfg,A

(v) tc rc ;g lqfuf'pr u gks tk;s dh lHkh duSD'ku Bhd gS vkbZ-lh- dks 

lfdZV esa u yxk;k tk,A

ICI - ?kM+h fpi MM 5314 ;k MM 5311 fpi ;k  = 1 No

T
1
 ls T

7
 -- ,oa T

14
 VªkaftLVj BC 148B = 8 No 

T8 ls T11 -- VªkaftLVj BK 100 ;k SK 100  = 4No 

D
2
, D

3
 -- Mk;ksM IN 66 ;k dksbZ lkekU; dk;Z ds fy,  = 2No 

tjesfu;e Mk;ksM

D4 -- dksbZ lkekU; dk;Z okyk flfydku Mk;ksM  = 1No

fMlIys 1 ls fMlIys 4&FND 507dkeu ,uksM LED fMlIys  = 4 No

L
5
 -- dksbZ Hkh yky LED  = 1 No



[88] ST-52

X1 - 230 fMlIys izkbejh@12 oksYV lSfdUMjh] 500 feyh ,Ei-  
;k 230 oksYV izkbejh@6V-0-6V lSfdUMªh 500 fe- ,Eih;j  
djaV okyk VªkalQkeZj = 1 No

C
1
, 

 
& 500 ekbØks QSjsM bySDVªksykbfVd dSisflVj = 1 No

C
1
, C

3 
& 0-01 MF dSisflVj  = 2 No

R1 R2 & 100 K, ½ okV izfrjks/k = 2 No

R
3
 ls R

9, 
R

25, 
R

27, 
& 2-7K, ¼ okV izfrjks/k = 2 No

R
10 
ls R

16, 
R

24, 
R

26, 
5-6 ¼ okV izfrjks/k = 9 No

R17 ls & 470] ¼ okV izfrjks/k = 8 No

R
28 
ls & 470 ¼ okV izfrjks/k = 1 No

R
28  
& 62 K ½ okV izfrjks/k = 1 No

R30 & 1-5 K ½ okV izfrjks/k = 1 No

S
1
& 1 iksy] 1 os@2 os LykbM fLop = 1 No

S
2
 S

3,
 S

4, 
&& iq'k Vw vku fLop = 3 No

feystqys ikVZ& oSDVj cksMZ] lkekU; dk;Z okyk fizfUVM lfdZV cksMZ] dSfcusV] vkbZ]

lh] lfdZV] isap] usV] oksYV duSfDVax ok;j] fQuksfyd cksMZ VªkalQkeZj vkfn yxkus 

ds fy,A

fMftVy ?kM+h ds dk;Z djus dk fl)kar gS&,d iYl izfr lSfdUM ds ifj'kq) 

L=ksr (Accurate repeatition frequency source) ds }kjk tfur iYl dh x.kuk 

djukA

izfr iYl ,d lSfdUM ds vuqlkj x.kuk dh tkrh gSA rFkk fMlIys fd;k tkrk 

gSA
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1-  BIT ________________________________________

2-  BCD ________________________________________

3-  RAM ________________________________________

4-  ROM ________________________________________

5-  ASCII ________________________________________

6-  DIP ________________________________________

7-  MOS ________________________________________

8-  SIPO ________________________________________

9-  EEPROM ________________________________________

10-  ALU ________________________________________

1- ¼132½
10

 = ¼        ½
2
 

2- ¼1520½
8
  = ¼        ½

2

3- ¼EFA5½
16

 = ¼        ½
2

4- (11101110)2 =  (                            )10

5- NAND xsV dk cwyh; lehdj.k ---------------------------------------------- gksrk gSA

6- A+A.B = .......................................

7. Qqy ,sMj ................................... fcVks dks tksM+ ldrk gSA
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8- ,d fdyks fcV ---------------------------------------------- esa fcV gksrh gSA

9- gSDlkMslhey esa dqy ---------------------------------------------- fMftV gksrs gSaA

3 7

1-  RAM okWysVkby eSeksjh gSA ¼    ½

2-  EEPROM ,d ukWu okWysVkby eSeksjh gSA ¼    ½

3-  VªkaftLVj dks ,EIyhQk;j rFkk fLop dh rjg iz;ksx  
fd;k tk ldrk gSA ¼    ½

4-  EX-OR xsV esa vkmViqV rHkh gkbZ gksxh tc lHkh buiqV  
gkbZ gksxhA ¼    ½

5-  ,d fucy (Nibble) esa pkj fcV gksrh gSA ¼    ½

6-  ;wuhdksM dksfMax flLVe esa 32 fcV gksrs gSa ftlds }kjk  
fdlh Hkh Hkk"kk rd ds ladsr dh dksfMax dh tk ldrh gSA  ¼    ½

7-  jSe eSeksjh esa jhM rFkk jkbV fd;k tk ldrk gSA ¼    ½

8-  f¶yi&¶ykWi dk iz;ksx jftLVj] dkmUVj rFkk eSeksjh esa  
gksrk gSA ¼    ½
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