Digital Design
_ecture 8

Combinatorial Logic
(Continued)



Binary Multiplier: 2-bit by 2-bit
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Fig. 4-15 2-Bit by 2-Bit Binary Multipher



Binary Multiplier: 4-bit by 3-bit
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Fig. 4-16 4-Bit by 3-Bit Binary Multiphier



4-Bit Magnitude Comparator
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Fig. 4-17 4-Bit Magnitude Comparator



3-t0-8 Line Decoder
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Fig. 4-18 3-to-E-Line Decoder



2-10-4 Line Decoder with Enable
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(a) Logic diagram
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Fig. 419 2-to-4-Line Decoder with Enable Input
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(b) Truth table



Building Large Decoders
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Fig. 4-20 4 % 16 Decoder Constructed with Two 3 X 8 Decoders
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Full Adder Via a Decoder
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Fig_ 4-21 ]mplementatiﬁn of a Full Adder with a Decoder
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Priority Encoder
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Fig. 4-22 Mlaps for a Prionty Encoder
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Fig. 4-23 4-Input Priority Encoder



2-10-1 Line Multiplexer

-
“ -
Lo

(a) Logic diagram i(h) Block diagram

F'ig_. 424 2-to-1-Line Multiplm:cr



4-t0-1 Line Multiplexer
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(a) Logic diagram

Fig. 4-25 4-t0-1-Line Multiplexer



2-10-1 Line Multiplexer * 4

Ay _kl. —
— | >—m
Ay " —
| | >—n
1 - Yy
[ |—__.r' 1I|-_h-\>— ¥a
As R i
— >
'Illll '|_
| Function Lable
E 5 O Ly
f ) = its
| S ’
i 0 selem A
.I.:_. " 1 selza &
|
iy .
—
{sekect)
E [~
{ennhle) b

F1g. -0 Ouiady |I|:'|||.: Yotor=1-Line h-1l||1i]1|-::!-:r_'r



Boolean Functions Via a
Multiplexer
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(a) Truth table
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(b) Multiplexer implementation

Fig. 4-27 Implementing a Boolean Function with a Multiplexer
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A 4-Input Function Via a
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Fig. 4-28 Implementing a 4-Input Function with a Multiplexer



Three State Buffers
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Fig. 4-29 Graphic Symbol for a Three-State Buffer



Multiplexer Via Three-State
Gates
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Fig. 4-30 Multiplexers with Three-State Gates



Three-State Gates
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Fig. 4-31 Three-5tate Gates



A 2-to-1 Line Multiplexer Via
Three-State Buffers
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Fig. 4-32 2-to-1-Line Multiplexer with Three-State Buffers



Stimulus and Design Modules
Interaction

Stimulus module Design module

module testcircuit maodule circuit (A, B, C);
reg TA, TH; = input A, B;
wire TC; |= output C;

circmt cr (TA, TB. TC):

Fig. 4-33 Stumulus and Design Modules Interaction



