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A priority encoder has 8 binary inputs and an integer output. The inputs are numbered 0
to 7, whereas the value of the output is the integer that corresponds to the largest index of
the input having value 1. For example, for input 𝑥[7 ∶ 0] = 01011100, the output is 𝑧 = 6.
Additionally, there is an output ( active ) that indicates when there is some 1 at the inputs.
Design a priority encoder using the decomposition shown in the figure. The first circuit is
a priority-resolution circuit that gives a 1 output to the highest-priority input that has value
1 (all other outputs are 0). The second circuit is an encoder, that is, its output is an integer
representing the index of the input with value 1. This circuit also detectes whether there is
some active input.
When active=0, the value of z is a don’t care.

priority resolution

x7 x6 x5 x4 x3 x2 x1 x0

encoder

active z2 z1 z0

v7 v6 v5 v4 v3 v2 v1 v0

Specification

module priority_encoder(x, z , active );
input [7:0] x ;
output [2:0] z ;
output active ;

Input
• x is the 8-bit input of the priority encoder.

Output
• z is the 3-bit output of the encoder

• active is the signal that indicates whether some input is at 1.
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