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அலகு  - 4   
இலக்கமுைறச் சுற்றுக்களின் அறிமுகம் 

Fundamentals of Digital Circuits 
  

G+ypad; tpjpfs;  Boolean Laws 
 

1. Commutative Law 

     (a)  A.B = B.A 

     (b) A+B = B+A 

2. Associative Law  
    (a) A.(B.C) = (A.B).C 
    (b) A+(B+C) = (A+B)+C 
 

3. Idempotent Law 
    (a) A.A = A 
    (b) A+A = A 
 

4. Double Negative Law  (Invers Law) 
    (a) 𝐴𝐴 � = 𝐴𝐴 
    

5. Complementary Law 
    (a) 𝐴𝐴 .  �̅�𝐴 = 0 
    (B) 𝐴𝐴 +  �̅�𝐴 = 1  

6. Intersection Law 
    (a) A . 1 = A 
    (b) A . 0 = 0 
  

7. Union Law  
    (a) A + 1 = 1 
    (b) A + 0 = A 

8. Distributive Law 
    (a) A . (B + C) = (A . B) + (A . C) 
    (b) A + (B.C) = (A + B) . (A + C) 
 

9. Absorption Law  
    (a) A . (A + B) = A 
    (b) A + (A . B) = A 
 

10. Redundancy Law 
    (a) 𝐴𝐴. (�̅�𝐴 + 𝐵𝐵) = 𝐴𝐴𝐵𝐵 
    (b) 𝐴𝐴 + (�̅�𝐴 + 𝐵𝐵) = 𝐴𝐴 + 𝐵𝐵 
 

11. De Morgan’s Law  
    (a) 𝐴𝐴.𝐵𝐵����� =  �̅�𝐴 +  𝐵𝐵�  
    (b) 𝐴𝐴 + 𝐵𝐵�������� =  �̅�𝐴 .  𝐵𝐵�  
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gpd;tUk; G+ypad; Nfitfis g+ypad; tpjpfisg; gad;gLj;jp RUf;Ff 
 
 

1.  𝐴𝐴(𝐴𝐴 � + 𝐵𝐵) + 𝐵𝐵     2. 𝐴𝐴𝐵𝐵� + �̅�𝐴𝐵𝐵 + �̅�𝐴𝐵𝐵� 
 
 
 
 
 
 
 
 
 
 

  3. (𝐴𝐴 + 𝐵𝐵�). (𝐴𝐴.𝐵𝐵� + 𝐴𝐴𝐴𝐴 + 𝐵𝐵�)     4. �̅�𝐴𝐵𝐵𝐴𝐴̅ +  �̅�𝐴𝐵𝐵𝐴𝐴 +  �̅�𝐴𝐵𝐵�𝐴𝐴 + 𝐴𝐴𝐵𝐵𝐴𝐴 
 
 
 
 
 
 
 
 
 
 
 
 

  5.  �̅�𝐴 + (𝐴𝐴 + 𝐵𝐵)����������      6. 𝐴𝐴 + 𝐵𝐵.𝐴𝐴���������������� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   7. (�̅�𝐴 + 𝐵𝐵). (𝐴𝐴 + 𝐵𝐵)     8.  A.B + A.B.C + (A+B+C) 
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Universal Gates   mfpy ju;f;f thapy;fs; 

 
NAND Gate kw;Wk; NOR Gate Mfpad mfpy ju;f;fthapy;fshff; fUjg;gLk;. Vnddpy; 
,it xt;nthd;wpd; %yKk; Vida ju;f;fthapy;fs; midj;jpdJ ju;f;fq;fisAk; 
ngw;Wf;nfhs;Stjw;fhd ju;f;fg;gliyfis tbtikf;fyhk;. 
 

 
 
(1) NAND Gate ,y; ,Ue;J Vida Gate fSf;fhd ju;f;fq;fisg; ngw;Wf;nfhs;sy; 
 
 1. NOT Logic 
 
 
 
 
 
 
 
 
 2. AND Logic 
 
 
 
 
 
 
 
 
 
 
 
 3. OR Logic 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NAND Gate 

 

 
NOR GATE 

NOT, AND, OR, NOR, XOR, XNOR NOT,AND, NAND, OR,XOR, XNOR 
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 4. NOR Logic 
 
 
 
 
 
 
 
 
 
  
 
 5. XOR Logic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6. XNOR Logic 
 
 
 
 
 
 
 
 
 
 
 
(2) NOR Gate ,y; ,Ue;J Vida Gate fSf;fhd ju;f;fq;fisg; ngWjy; 
 
 1. NOT Logic 
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 2. OR Logic 
 
 
 
 
 
 
 
 
 3. AND Logic 
 
 
 
 
 
 
 
 
 
 
 4. NAND 
 
 
 
 
  
 
 
 
 
 
 5. XOR Logic 
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 6. XNOR Logic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SOP tbtk;  - ngUf;fq;fspd; $l;ly; (Sum of Product) 
 
G+ypad;Nfhitapy; ngUf;fq;fs; gy $l;lg;gLkapd; mJ ngUf;fq;fspd; $l;ly; vdg;gLk; 
 

Eg-1:     𝐴𝐴.� 𝐵𝐵.𝐴𝐴 + 𝐴𝐴.𝐵𝐵.� 𝐴𝐴 + 𝐴𝐴.𝐵𝐵.𝐴𝐴   Eg-2:     𝐵𝐵� .𝐴𝐴.𝐷𝐷 + 𝐴𝐴.𝐵𝐵.𝐴𝐴.� 𝐷𝐷� + 𝐴𝐴.𝐵𝐵.𝐴𝐴.� 𝐷𝐷 + 𝐴𝐴.𝐴𝐴.𝐷𝐷� 
 
 

epak SOP tbtk;  - epak ngUf;fq;fspd; $l;ly; (Standard Sum of Product) 
 
SOP tbt G+ypad; Nfhit xd;wpy; gad;gLj;jg;gl;l cs;sPLfs; midj;Jk; vy;yh 

ngUf;fq;fspYk; fhzg;gLkhapd; mJ epak ngUf;fq;fspd; $l;ly; vdg;gLk;.  

 
Eg: 
 
 
 
 
 
 
epak ngUf;fq;fspd; $l;lyhf khw;wy; . Convert in to Standard SOP 
 
Eg:  
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POS tbtk;  - $l;ly;fspd; ngf;fk; (Product of SUM) 
 
G+ypad;Nfhitapy; $l;ly;fs; gy ngUf;fg;gLkhapd; mJ $l;ly;fspd; ngUf;fk; vdg;gLk; 
 

Eg-1:     (𝐴𝐴� + 𝐵𝐵 + 𝐴𝐴). (𝐴𝐴 + 𝐵𝐵� + 𝐴𝐴). (𝐴𝐴 + 𝐵𝐵 + 𝐴𝐴)    
 
Eg-2:     (𝐵𝐵� + 𝐴𝐴 + 𝐷𝐷). (𝐴𝐴 + 𝐵𝐵 + +𝐷𝐷�). (𝐴𝐴 + 𝐵𝐵 + +𝐷𝐷). (𝐴𝐴 + 𝐴𝐴 + 𝐷𝐷�) 
 
 

epak POS tbtk;  - epak $l;ly;fspd; ngUf;fk; (Standard Product of SUM) 
 
POS tbt G+ypad; Nfhit xd;wpy; gad;gLj;jg;gl;l cs;sPLfs; midj;Jk; vy;yh $l;ly;fspYk; 

fhzg;gLkhapd; mJ epak $l;ly;fspd; ngUf;fk; vdg;gLk;.  
 
Eg: 
 
 
 
 
 
 
epak $l;ly;fspd; ngf;fkhf khw;wy; . Convert in to Standard POS 
 
Eg:  
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cz;ik ml;ltiziag; gad;gLj;jp ntspaPl;Lf;fhd G+ypad; Nfhiia  

SOP my;yJ POS tbtq;fspy; ngw;Wf;nfhs;sy; 
 
 
cz;ik ml;ltiz xd;wpd; ntspaPl;bd; %yk; ngwg;gLk; SOP my;yJ POS tiff; NfhitfshdJ 
rkdhd ntspaPlfisNa juf;$bajhff; fhzg;gLk;. 
 

Eg: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A B C Output (Q) 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 0 

1 1 0 1 

1 1 1 1 
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fhNdh tiuglk;  Karnaugh Map (K-Map) 

 
 fhNdh tiuglj;ijg; gad;gLj;jp SOP my;yJ POS tif G+ypad; Nfitfis vspjhf 

RUf;f KbAk;. 
 

 NkYk; RUf;fpa G+ypad; Nfhitfis vspa tbtpy; SOP tbtj;jpNyh my;yJ POS 
tbtj;jpNyh ngw;Wf;nfhs;sTk; KbAk;. 

 
 

tpjpKiwfs; : SOP tbtk; 
• tiuglj;jpy; 1 khj;jpuk; fUj;jpw;nfhs;sg;gLk; 

• KbAkhd msT ngupa FOf;fis Mf;Fjy; Ntz;Lk; 

• xt;nthU FOtpYk; cs;slf;fg;gLk; 1 fspd; vz;zpf;if 2 ,d; tYthf ,Uj;jy; 

Ntz;Lk;. (Eg: 1, 2, 4, 8, 16, …)  
• 1 fs; xUFOtpd; Nko; ,d;ndhU FO nghUe;Jjy; (overlap) mDkjpf;fg;gLk;. 

• FWf;fhf (diagonal) cs;s 1 fis FOthf;f KbahJ. 

• Rw;wp tisj;J (Wrap around) FOf;fshf;Fjy; mDkjpf;fg;gLk;. 

• ehd;F %iyfspYk; cs;s 1 fs; Rw;wptiyf;fg;gl;L xU FOthf mikf;fyhk;. 
 

Two Input K-Map 

(1)  𝐴𝐴 + �̅�𝐴𝐵𝐵    (2) 𝐴𝐴𝐵𝐵� + 𝐴𝐴𝐵𝐵    (3) 𝐴𝐴𝐵𝐵 + �̅�𝐴 

 

 

 

 
 
 
 

Three Input K-Map 

 

(1) 𝐵𝐵� + 𝐴𝐴𝐵𝐵𝐴𝐴      (2)  𝐴𝐴𝐵𝐵𝐴𝐴̅ + �̅�𝐴 

 

 

 

 

 

A 
B 

A 
B 

A 
B 

AB 
C 

AB 
C 
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(3) �̅�𝐴𝐵𝐵𝐴𝐴 + 𝐴𝐴𝐵𝐵�𝐴𝐴 + 𝐴𝐴𝐵𝐵𝐴𝐴̅ + 𝐴𝐴𝐵𝐵𝐴𝐴    (4) �̅�𝐴𝐵𝐵𝐴𝐴 + 𝐴𝐴𝐵𝐵�𝐴𝐴 + 𝐴𝐴𝐵𝐵𝐴𝐴 

 

 

 

 

 

Four Input K-Map 

(1) �̅�𝐴𝐵𝐵��̅�𝐴𝐷𝐷� + �̅�𝐴𝐵𝐵𝐴𝐴𝐷𝐷 + 𝐴𝐴𝐵𝐵𝐴𝐴𝐷𝐷 + 𝐴𝐴𝐵𝐵�𝐴𝐴𝐷𝐷 + 𝐴𝐴𝐵𝐵𝐴𝐴̅𝐷𝐷� + 𝐴𝐴𝐵𝐵𝐴𝐴̅𝐷𝐷 + 𝐴𝐴𝐵𝐵𝐴𝐴𝐷𝐷� 

 

 

 

 

 
 
 

(2) �̅�𝐴𝐵𝐵��̅�𝐴𝐷𝐷� + �̅�𝐴𝐵𝐵��̅�𝐴𝐷𝐷 + �̅�𝐴𝐵𝐵�𝐴𝐴𝐷𝐷 + �̅�𝐴𝐵𝐵�𝐴𝐴𝐷𝐷� + 𝐵𝐵𝐴𝐴̅𝐷𝐷� + 𝐵𝐵𝐴𝐴𝐷𝐷� + 𝐴𝐴𝐵𝐵�𝐷𝐷 + 𝐴𝐴𝐵𝐵�𝐴𝐴𝐷𝐷� + 𝐴𝐴𝐵𝐵�𝐴𝐴 

 

 

 

 

 
 
 

(3) 𝐴𝐴𝐵𝐵𝐴𝐴̅𝐷𝐷� + �̅�𝐴𝐵𝐵�𝐴𝐴𝐷𝐷� + 𝐴𝐴𝐵𝐵�𝐴𝐴̅𝐷𝐷� + 𝐴𝐴𝐵𝐵𝐴𝐴𝐷𝐷 

 

 

 

 
 
 
 

AB 
C 

AB 
C 

A
 C

 

AB 
CD 

AB 
CD 

AB 
CD 
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miuf;$l;b Half Adder 
 
 
 
 
 
 
 
 
 
 
 
miuf;$l;biag; gad;gLj;jp 2-gpl; ,yf;fq;fisf; $l;l KbAk; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KOf;$l;b Full Adder 
 
 
 
 
 
 
 
 
 
 
 
KOf;$l;biag; gad;gLj;jp 3-gpl; ,yf;fq;fisf; $l;l KbAk; 
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gpd;D}l;ly; tiyak; Feedback Loop 
 

 fzpdp epidtfj; jahupg;gw;F kpf mbj;jskhf mike;jJ. 

 mDg;gg;gLk; gpl; xd;wpid kPs ngw;Wf;nfhs;sf;$bajhf ,Ug;gjdhy; epidtfkhfg; 
gad;gLj;jf;$ba vz;zf;fUitj; jUfpwJ. 

 

 

 
 
 
 
 
 
 
 
 
 

vOtpOtpfs; Flip Flops 
 
 

 fzpdp epidtfj; jahupg;gpy; gad;gLk;. 

 Push button, Digital clock, Data counter vd;gdtw;wpd; jahupg;gpy; gad;gLk; 
 ,J NAND Gate my;yJ NOR Gate I mbg;gilahff; nfhz;L tbtikf;fg;gLk; 
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(1) S-R Flip Flop  - NAND Gate 
 
 
 
 
 
 
 
 
 
 
 
 

S R Q 𝐐𝐐� epiy 

0 0 1 1 tiuaWf;f KbahJ 

0 1 1 0 Q 1 Mf khw;wkilAk; 

1 0 0 1 𝐐𝐐� 1 Mf khw;wkilAk; 

1 1 0 1 epidtfk; 

 
 
 
 
 

(2) S-R Flip Flop  NOR Gate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S R Q 𝐐𝐐� epiy 

0 0 1 1 epidtfk; 

0 1 0 1 𝐐𝐐� 1 Mf khw;wkilAk; 

1 0 1 0 Q 1 Mf khw;wkilAk; 

1 1 0 0 tiuaWf;f KbahJ 

 
 
 

S -  Set 
R - Reset 
 

 


