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Sintese Ldgica

xXp o Xy || f(x1,x)

0 0 | f(x1,%2) = x1%2 + X1X2 + X1X2

0 1 1 f(x1,x2) = x1x2 + X1X2 + X1X2 + X1%2

10 0 f(x1,x2) = x1x2 + X1X2 + X1 X2 + X1X2

1 1 1 f(x1,x) = (x1 +X1)x2 + X1 (X2 + x2)
( )

Figure 2.19 A function to be synthesized.
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(a) Canonical sum-of-products
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(b) Minimal-cost realization
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Figure 2.20  Two implementations of the function in Figure 2.19.
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f 3< 515253 + 515253 + 515253 + S15253 + 515253 + S15253

5y fi= “reject 5153(S2 + s2) + s153(52 + s2) + s152(53 + s3)
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(a) Conveyor and sensors 3
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111 1 S1s3(s2 +52) + 5253(s1 + 51) + s1s2(s3 + 53)
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s3(51 +S2) + s1s2
(b) Truth table s3(51%2) + s152

s3 + s152
f(s1,s2,53) = 515253 + 515253 + 515253 + 515253 + S15253



Mintermos e maxtermos

Row
number | x; X, X3 Minterm Maxterm
0 0 0 0 || my=x1xx3 | My=x;+ x5+ x5
1 0 0 1 || m=xXx35 | My=Xx+ x4+ X3
2 0 1 0| my=x1x%3 | My= x4+ X5+ x5
3 0 1 I || my=X1xx3 | My= x; + X5+ X3
4 I 0 0| my=xxx3 | My= X+ x5+ x3
5 I 0 1 || ms=xxx3 | Ms= X, + x5 + X3
6 I 1 0 || mg=x1x3%3 | Mg= X+ X5+ X3
7 I 1 1| my=xx%3 | My= X+ X, + X3

Figure 2,22  Three-variable minterms and maxterms.



Formas candnicas

Row
number | x; X, x3 || fr,xp, X3)
0 0O 0 O 0
1 0 0 1 1
2 0O 1 0 0
3 0 1 1 0
4 1 0 O 1
5 1 0 1 1
6 1 1 0 1
7 1 1 1 0

Figure 2.23 A three-variable function.

Soma dos produtos: Produto das somas:
f(xu, x2,x3) = L(my, ma, ms, mg)  f(x1, %, x3) = M(Mo, M2, M3, My)
f(X17X2,X3):Zm(1,4,576) f(xl,x2,X3):|_|l\/l(0,2,3,7) 6



Formas candnicas

Row
number | x;  x, x5 || f(x;. x5, X3)
0 0O 0 O 0
1 0 0 1 1
2 0 1 0 0
3 0 1 1 0
4 1 0o 0 1
5 1 0 1 1
6 1 1 0 1
7 1 1 1 0

Figure 2.23 A three-variable function.

7:m0+m2+m3+m7
f=mg+ my+ mz+ my
f = momomsmy
f = My.My.M3.M7 7




Implementagées possiveis para a funcdo
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(a) A minimal sum-of-products realization
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(b) A minimal product-of-sums realization

Figure 2.24  Two realizations of the

function in Figure 2.23.



Portas NAND e NOR
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(b) NOR gates

Figure 2.25  NAND and NOR gates.



Teorema DeMorgan
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Figure 2.26

(b) ¥ +x = xx

DeMorgan’s theorem in terms of logic gates.
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Figure 2.27  Using NAND gates to implement a sum-of-products.
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Figure 2.28  Using NOR gates to implement a product-of-sums.
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(a) POS implementation
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(b) NOR implementation

Figure 2.29  NOR-gate realization of the function in Example 2.13.
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Exemplos
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(a) SOP implementation
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(b) NAND implementation

Figure 2.30  NAND-gate realization of the function in Example 2.10.
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