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                                                                                1 2Boolean Algebra and Logic Gates IC Chapter 2 Boolean Algebra & Logic Gates 1
2 Boolean Algebra 1854 George Boole Chapter 2 Boolean Algebra & Logic Gates 2
3 Duality Principle AND OR, 0 1 ( ) (ex) x+xy = x x(x+y) = x (ex) f = x(y z +yz) f dual of f = x+(y +z )(y+z) therefore, f = x +(y+z)(y +z ) Chapter 2 Boolean Algebra & Logic Gates 3
4 1. (ex) x+yz = (x+y)(x+z) = xx+xz+xy+yz = x1+xz+xy+yz = x(1+z+y)+yz = x+yz = 2. Chapter 2 Boolean Algebra & Logic Gates 4
5 ) ( 3. Venn Diagram (ex) x+yz = (x+y)(x+z) x x y z y z Chapter 2 Boolean Algebra & Logic Gates 5
6 Boolean Function : NOT AND OR F 1 = xyz F 2 = x y z+xy z +xy z+xyz +xyz = x y z+xy (z +z)+xy(z +z) = x y z+xy +xy = x y z+x(y +y) = x y z+x = (x +x)(y z+x) = x+y z Chapter 2 Boolean Algebra & Logic Gates 6
7 Boolean Function F 3 = x y z+x yz+xy z +xy z = x y z+x yz+xy (z +z) = x y z+x yz+xy F 4 = x y z+x yz+xy z +xy z = x y z+x yz+xy (z +z) = x y z+x yz+xy = x z(y +y)+xy = x z+xy Chapter 2 Boolean Algebra & Logic Gates 7
8 Gate Diagram F = x y z+x yz+xy Chapter 2 Boolean Algebra & Logic Gates 8
9 Minimization of Boolean Function literal, Literal : prime F 3 = x y z+x yz+xy F 4 = x z+xy : 6 2- AND : 1, 3- AND : 2 3- OR : 1, NOT : 2 Literal: 8 : 5 2- AND : 2, 2- OR : 1, NOT : 2 Literal: 4 Chapter 2 Boolean Algebra & Logic Gates 9
10 Complement of Boolean Function 1. De Morgan (ex) f 1 = x yz +x y z f 2 = x(y z +yz) f 1 = (x yz +x y z) f 2 = [x(y z +yz)] = (x yz ) (x y z) = x +(y z +yz) = (x+y +z)(x+y+z ) = x +(y z ) (yz) = x +(y+z)(y +z ) 2. Duality (ex) f 1 = x yz +x y z f 2 = x(y z +yz) dual of f 1 = (x +y+z )(x +y +z) dual of f 2 = x+(y +z )(y+z) therefore, f 1 = (x+y +z)(x+y+z ) therefore, f 1 = x +(y+z)(y +z ) Chapter 2 Boolean Algebra & Logic Gates 10
11 Canonical Form : sum of minterms, product of maxterms n bit2 n, minterm : AND 1 Maxterm : OR 3 0 m i = M i M i = m i Chapter 2 Boolean Algebra & Logic Gates 11
12 Minterm & Maxterm m 0 m 4 M 0 M 4 m k = M k m 0 +m 4 = M 0 M 4 m 0 +m 4 = (0,4) = (1,2,3,5,6,7) 0,4 1 = 1,2,3,5,6,7 0 M 0 M 4 = (0,4) = (1,2,3,5,6,7) 1,2,3,5,6,7 1 = 0,4 0 Chapter 2 Boolean Algebra & Logic Gates 12
13 Minterm and Maxterm f 1 = x y z+xy z +xyz = m 1 +m 4 +m 7 = (1,4,7) f 1 = (m 1 +m 4 +m 7 ) = m 1 m 4 m 7 = M 1 M 4 M 7 = (1,4,7) f 1 = x y z +x yz +x yz+xy z+xyz = m 0 +m 2 +m 3 +m 5 +m 6 = (0,2,3,5,6) f 1 = (f 1 ) = (m 0 +m 2 +m 3 +m 5 +m 6 ) = m 0 m 2 m 3 m 5 m 6 = M 0 M 2 M 3 M 5 M 6 = (0,2,3,5,6) Therefore, f 1 = (1,4,7) = (0,2,3,5,6) = x y z+xy z +xyz = (x+y+z)(x+y +z)(x+y +z )(x +y+z )(x +y +z) f 1 = (0,2,3,5,6) = (1,4,7) = x y z +x yz +x yz+xy z+xyz = (x+y+z )(x +y+z)(x +y +z ) Chapter 2 Boolean Algebra & Logic Gates 13
14 Minterm & Maxterm g = (0,4) = x y z +xy z 0,4 1 1,2,3,5,6,7 0 g = (0,4) = (1,2,3,5,6,7) g = (0,4) = (x+y+z)(x +y+z) = y+xz+x y+y+yz+x z+yx+z = y(x+x +1+z+x)+z(x+x +1)+xy = y+z+xy = y(1+x)+z = y+z 0,4 0 1,2,3,5,6,7 1 g = (0,4) = (1,2,3,5,6,7) Chapter 2 Boolean Algebra & Logic Gates 14
15 Minterm and Maxterm f 2 = ( ) : sum of minterm = ( ) : product of maxterm f 2 = ( ) : sum of minterm = ( ) : product of maxterm Chapter 2 Boolean Algebra & Logic Gates 15
16 Sum of Minterm f 1 (A,B,C) = A+B C 1. f 1 = A+B C = A(B+B )+B C(A +A) = AB+AB +A B C+AB C = AB(C+C )+AB (C+C )+A B C+AB C = ABC+ABC +AB C+AB C +A B C+AB C = ABC+ABC +AB C+AB C +A B C = m 7 +m 6 +m 5 +m 4 +m 1 = (1,4,5,6,7) 2. f 1 = m 1 + m 4 +m 5 +m 6 + m 7 = (1,4,5,6,7) Chapter 2 Boolean Algebra & Logic Gates 16
17 Product of Maxterm f 1 (A,B,C) = A+B C 1. f 1 = A+B C = (A+B )(A+C) = (A+B +CC )(A+C+BB ) = (A+B +C)(A+B +C )(A+C+B)(A+C+B ) = (A+B +C)(A+B +C )(A+B+C)(A+B +C) = (A+B +C)(A+B +C )(A+B+C) = M 2 M 3 M 0 = (0,2,3) 2. f 1 = m 1 + m 4 +m 5 +m 6 + m 7 = (1,4,5,6,7) = (0,2,3) Chapter 2 Boolean Algebra & Logic Gates 17
18 Sum of Minterm, Product of Maxterm f(x,y,z) = xy+x z f = (1,3,6,7) = x y z+ x yz+ xyz + xyz f = (0,2,4,5) = (x+y+z) (x+y +z) (x +y+z) (x +y+z ) f = (1,3,6,7) = (0,2,4,5) f = (1,3,6,7) f = (0,2,4,5) Chapter 2 Boolean Algebra & Logic Gates 18
19 Standard Form : sum of products, product of sums Sum of products : (AND) (OR) (ex) f = y +xy+x yz Product of sums : (OR) (AND) (ex) f = x(y +z)(x+y +z) canonical form(sum of minterm, product of maxterm) standard form : (ex) f = (ab+cd)(a b +c d ) = aba b +abc d +a b cd+cdc d = abc d +a b cd Chapter 2 Boolean Algebra & Logic Gates 19
20 Digital Logic Gates Name Graphic symbol Algebraic function Truth Table AND F = xy 1 1 OR F = x+y 0 0 NOT F = x (inverter) Buffer F = x Chapter 2 Boolean Algebra & Logic Gates 20
21 Digital Logic Gates Name Graphic symbol Algebraic function Truth Table NAND F = (xy) 1 0 NOR F = (x+y) 0 1 XOR F = x y+xy = x y 1 XNOR F = xy+x y = x y 1 Chapter 2 Boolean Algebra & Logic Gates 21
22 / AND, OR, XOR, XNOR : / NAND, NOR : Chapter 2 Boolean Algebra & Logic Gates 22
23 XOR Gate XOR (odd function) : 1 1 A B C A B C A B C A B C Chapter 2 Boolean Algebra & Logic Gates 23
24 IC Digital Logic Family RTL (Resistor Transistor Logic) DTL (Diode Transistor Logic) TTL (Transistor Transistor Logic) : ECL (Emitter Coupled Logic) : MOS (Metal Oxide Semiconductor) : CMOS (Complementary Metal Oxide Semiconductor) :, I 2 L (Integrated Injection Logic) : Chapter 2 Boolean Algebra & Logic Gates 24
25 Positive Logic and Negative Logic Positive logic ( ) Negative logic ( ) Logic Value Signal Value Logic Value Signal Value 1 H 0 L 0 H 1 L Positive logic Positive logic Negative logic Negative logic AND OR AND OR Positive logic AND = Negative logic OR Positive logic OR = Negative logic AND Chapter 2 Boolean Algebra & Logic Gates 25
26 IC Logic Family Fanout, (Power dissipation) (Propagation delay) (Noise margin) Chapter 2 Boolean Algebra & Logic Gates 26
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        B B.1 B.2 B.3 B.4 B.5 B.1 2 (Boolean algebra). 1854 An Investigation of the Laws of Thought on Which to Found the Mathematical Theories of Logic and Probabilities George Boole. 1938 MIT Claude Sannon [SHAN38].    
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        Chapter 2 Boolean Algebra and Logic Circuits Chapter 2 Boolean Algebra and Logic Circuits 2.1 Boolean Algebra 2.1.1 1 Definition of Boolean Algebra 2.1.2 Fundamental Theorems 2.1.3 Switching Algebra 2.1.4    
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        MSI & PLD MSI (Medium Scale Integrate Circuit) gate adder, subtractor, comparator, decoder, encoder, multiplexer, demultiplexer, ROM, PLA PLD (programmable logic device) fuse( ) array IC AND OR array sum    
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        5 장부울대수 5.1 부울대수 ã 부울대수 (boolen lgebr) 를근거로한스위칭이론 (swithing theory) 은논리설계에있어서이론적인근거가되는수학적체계. ã 부울대수 - 부울상수와부울변수로구성, 0과 1의두개값을가짐 - 논리레벨의여러정의 논리 0 Flse Off Low No Open Swith 논리 1 True On High Yes Closed    
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        4 장논리게이트 게이트 : 논리연산수행 4.1 기본게이트 AND, OR, NOT, NOR, NAND, XOR, XNOR 버퍼게이트 버퍼 : 연결할회로사이에전류, 전압등의구동이나레벨을맞추기위한완충을목적으로사용 진리표와기호 진리표게이트기호 IEEE 표준기호 NC NC 16 15 14 13 12 11 10 9 MC14050B 버퍼게이트 1 2 3 4 5 6 7 Vcc    
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        CHAPTER 2 COMBINATIONAL LOGIC CIRCUITS What to study? - Binary Logic (Boolean Algebra) : 논리회로의기본수학 -Gates: 디지털시스템의기본구성소자 - How to design cost-effective circuits? Logic Circuits: - Combinational Logic Circuits    
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        03. 기본논리게이트 1 1. TTL 과 CMOS 논리레벨정의영역 TTL CMOS +V cc 전압 (Volt) 5 4 논리-1(2.5V~5V) 3 2 정의되지않은영역 1 논리-0(0V~0.8V) 0 전압 (Volt) 5 4 논리-1(3.5V~5V) 3 정의되지않은영역 2 1 논리-0(0V~1.5V) 0 V in collector V out base emitter    
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        컴퓨터구성 Lecture #2 Chapter : Digital Logic Circuits Spring, 203 컴퓨터구성 : Spring, 203: No. - Digital Computer Definition Digital vs. nalog Digital computer is a digital system that performs various computational    
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        6 장부울함수의간소화 개요 l 모든입력과출력조건이동일한경우에는가능한한논리회로를간단하게구성 à 논리회로간소화혹은최적화 부울식의간소화 : term 을감소하거나 literal 를감소한다. term 은게이트의수, literal 은게이트의입력수를나타낸다. l 논리회로의동작속도향상, 소비전력감소등효율적인논리회로구성가능 l 논리회로를간소화하는방법 논리회로자체를간소화하는방법    

    
        More information 
    




    
        개요 l 모든입력과출력조건이동일한경우에는가능한한논리회로를간단하게구성 à 논리회로간소화혹은최적화 부울식의간소화 : term 을감소하거나 literal 를감소한다. term 은게이트의수, literal 은게이트의입력수를나타낸다. l 논리회로의동작속도향상, 소비전력감소등효율
    

    
        
        6 장부울함수의간소화 개요 l 모든입력과출력조건이동일한경우에는가능한한논리회로를간단하게구성 à 논리회로간소화혹은최적화 부울식의간소화 : term 을감소하거나 literal 를감소한다. term 은게이트의수, literal 은게이트의입력수를나타낸다. l 논리회로의동작속도향상, 소비전력감소등효율적인논리회로구성가능 l 논리회로를간소화하는방법 논리회로자체를간소화하는방법    

    
        More information 
    




    
        2007백서-001-특집
    

    
        
            

    
        More information 
    




    
        00목차
    

    
        
            

    
        More information 
    




    
        ¾Ë·¹¸£±âÁöÄ§¼�1-ÃÖÁ¾
    

    
        
        Chapter 1   Chapter 1  Chapter 1   Chapter 2   Chapter 2  Chapter 2  Chapter 2  Chapter 2 Chapter 3   Chapter 3  Chapter 3  Chapter 3  Chapter 3  Chapter 3  Chapter 3  Chapter 3  Chapter 4   Chapter 4    

    
        More information 
    




    
        01....b74........62
    

    
        
        4 5 CHAPTER 1 CHAPTER 2 CHAPTER 3 6 CHAPTER 4 CHAPTER 5 CHAPTER 6 7  1 CHAPTER 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50    

    
        More information 
    




    
        (291)본문7
    

    
        
        2 Chapter 46 47 Chapter 2. 48 49 Chapter 2. 50 51 Chapter 2. 52 53 54 55 Chapter 2. 56 57 Chapter 2. 58 59 Chapter 2. 60 61 62 63 Chapter 2. 64 65 Chapter 2. 66 67 Chapter 2. 68 69 Chapter 2. 70 71 Chapter    

    
        More information 
    




    
        Check 0-9, 9,, - 6, 6, 6, =0.04, (-0.) = , =64 8 8, -8 (-6) =6 (-6) 6, -6 7, , -0. 8, -8 6, '7 ' '
    

    
        
        0 06 0 4 4 9 4 8 5 40 45 5 57 Check 0-9, 9,, - 6, 6, 6, -6 0-0. =0.04, (-0.) =0.04 0.04 0., -0. 8 =64 8 8, -8 (-6) =6 (-6) 6, -6 7, -7 0. 0., -0. 8, -8 6, -6 0-7 7 '7 ' 0.5 0.5 -' 0.5 ;!; ;!; æ;!; '7 '    

    
        More information 
    




    
        PowerPoint Presentation
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