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Row
number | ©1 X2 I3 Minterm Maxterm
0 0 0 0 mop = flfgfg MO =X + 9 + T3
1 0 0 1 1 = flfgajg M1 =1 +x2 + Tg
2 0 1 0 Mo = flngg M2 =1 + T2 + I3
3 0 1 1 ms = T122x3 | M3z = x1 +7To + T3
4 1 0 0 my = 331?253 M4 =1 +I2 + I3
5, 1 0 1 mys = T1X2X3 M5 =71 + X2 + T3
0 1 1 0 Mg = 513133273 M6 =T1 + T2 + I3
7 1 1 1 mr = Ir1X2X3 M7 =T +7To + 53

Figure 2.17 Three-variable minterms and maxtermes.
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0 0 0 0 0
1 0 0 1 1
2 0 1 0 0
3 0 1 1 0
1 1 0 0 1
5 1 0 1 1
G 1 1 0 1
fi 1 1 1 0

Figure 2.18. A three-variable function.
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(a) A minimal sum-of-products realization
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(b) A minimal product-of-sums realization

Figure 2.19. Two realizations of a function in Figure 2.18.



 Estudar os exemplos 2.3 ¢ 2.4
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(b) NOR gates

Figure 2.20. NAND and NOR gates.
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Figure 2.21.

(a) XIX2 = X1+XZ
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(b) X1 +x, = X1Xx7
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DeMorgan’ s theorem in terms of logic gates.
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Figure 2.22. Using NAND gates to implement a sum-of-products.
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Figure 2.23. Using NOR gates to implement a product-of sums.



* Estudar os exemplos 2.6 ¢ 2.7
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(a) POS implementation
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(b) NOR implementation

Figure 2.24 NOR-gate realization of the function in Example 2.6.



- o

By

(a) SOP implementation
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(b) NAND implementation

Figure 2.25. NAND-gate realization of the function in Example 2.7.
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0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Figure 2.26. Truth table for a three-way light control.
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(a) Sum-of-products realization
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(b) Product-of-sums realization

Figure 2.27. Implementation of the function in Figure 2.26.



S X, Xo f(S, X X))
000 0
001 0
010 1
011 1
100 0
101 1
110 0
1.1 1 1
(a) Truth table
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(d) More compact truth-table representation

Figure 2.28. Implementation of a multiplexer.
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Figure 2.29. A typical CAD system.
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Figure 2.30. A simple logic function.



ENTITY examplel IS
PORT ( x1, x2, x3 :IN BIT ;
f : OUT BIT);
END example1 ;

Figure 2.31. VHDL entity declaration for the circuit in Figure 2.30.



ARCHITECTURE LogicFunc OF example1 IS
BEGIN

f <= (x1 AND x2) OR (NOT x2 AND x3) ;
END LogicFunc ;

Figure 2.32.  VHDL architecture for the entity in Figure 2.31.



ENTITY cxamplel IS
PORT { x1.x2.x3 :IN  DBIT:
f . OUT BIT
EXND cxamplel ;

ARCHITECTURE LogicIune OIF cxamplel IS
BEGIN

f <= ix1 AND x2) OR iNOT x2 AND %3}
END LopicIunce ;

Figure 2.33. Complete VHDL code for the circuit in Figure 2.30.



ENTITY cxample2 IS
PORT { x1.x2.x3.x1 :IN  DBIT;
f. p : OUT BIT ;i ;
EXND cxample2 ;

ARCHITECTURE LogicFune O example2 IS
BEGIN
f <= i{x1 AND x3) OR iNOT x3 AND x2} ;
p<=(NOTx3 Ol x1) AND (NOT x3 OR =1} -
EXND LopicIqune ;

Figure 2.34. VHDL code for a four-input function.
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Figure 2.35. Logic circuit for the code in Figure 2.34.



(a) Function A
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(c) Function C

(d) Function f

Figure 2.36. The Venn diagrams for Example 2.11.



Figure P2.1. Two attempts to draw a four-variable Venn diagram.



Figure P2.2. A four-variable Venn diagram.
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Figure P2.3. A timing diagram representing a logic function.
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Figure P2.4. A timing diagram representing a logic function.



