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Analise de Circuitos Combinatorios
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Objetivos da aula

Diagrama esquematico (conceito)

Tabela verdade a partir de exercicio de todas as combinacdes
de entradas

» Extracdo da funcdo légica
— Enumeracéo de caminho de propagacao
— Aplicacdo de identidade de Shannon
— Decomposicdo em blocos ou fungdes intermediérias

» Aplicagéo gréafica de DeMorgan



Analise de Circuitos Combinatorios

» Conhecendo UMA descricao, é possivel:

— determinar o comportamento do circuito para varias
combinacgdes de entrada;

— manipular a expressao algébrica para sugerir estruturas de
circuitos diferentes;

— transformar uma descri¢do algébrica na forma canénica
(soma de produtos) para programar uma PLA,

— usar uma descricdo algébrica de um bloco na analise
comportamental de um circuito grande.

O que faz esse circuito?
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Figure 4-9

A 3-input,1-output logic circuit.

Construir a tabela verdade
Tempo

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4,
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Varias combinacoes de entrada ...

X
Y

- 01010101

00001111

00110011

00001111
11001111
Dc 11001100

01000101

11110000

01010101

00110011

01100101

10101010 l_

Figure 4-10
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Gate outputs created by all input combinations.

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Tabela Verdade

River, NJ. All rights reserved.

Row X Y Zz F

0 0O 0 0 0
1 0o 0 1 1
2 0 10 1
3 0 1 1 0
4 1 0 0 0
5 1 0 1 1
6 1 10 0
7 1 1 1 1

Table 4-7

Truth table for the logic circuit of Figure 4-9.

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Expressao logica:

F=(X+Y)-Z)+(X'-Y-2Z)
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Figure 4-11
Logic expressions for signal lines

Construir a expressao

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Outras estruturas para mesmo circuito

Manipular a expresséao algébrica para sugerir
estruturas diferentes

Porta AND-OR-INVERT possui 8 transistores!

Manipulacdo algébrica >>>
Apenas fazendo a multiplicagéo ...



Estrutura AND-OR
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Figure 4-12
Two-level AND-OR circuit.

Manipulacdo algébrica >>>

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Estrutura OR-AND

N F=(X+Y+2Z)-(X+2)-(Y+2)

Figure 4-13
Two-level OR-AND circuit.

Manipulagao algébrica >>>

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Uso de NAND & NOR
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Figure 4-14
Algebraic analysis of a logic circuit with NAND and NOR gates.

Manipulagdo algébrica >>>

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
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Uso de NAND & NOR Inverte duas vezes
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(W +2) J = (W +X)-Y)- (W + X +Y)
7 ) “(W+2)

Figure 4-15
Algebraic analysis of the previous circuit after substituting some NAND and NOR symbols.

Manipulagao algébrica >>>
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©2006, Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. 12



Simplificando a expressao anterior ...

) (W +X)-Y

] W+2Z

Figure 4-16

|—r\ W+ X+ Y
-

— J = (W +X)-Y) - (W + X+ )

(W+2Z)

A different circuit for same logic function.
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Estruturas equivalentes
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Figure 4-17

Three circuits I'UrIG(W. XY, Z) =W -X-Y+Y-Z](a) two-level AND-OR;
(b) two-level NAND-NAND; (c) with 2-input gates only.

From Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13-186389-4.
©2006, Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved.



