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Problem 1 O LH.# Jl_ '

Design a 1 out of 8 decoder, using 1-out-of 2 decog{r,with one active low enable line.
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Design a 1 out of 8 decoder us ing 1-out-of 2 decoder with one active low enable line.
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Problem 3

Using the decoder in Problem es1 na d uﬁ cod LS} actlvej ou
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Problem 4
Write a Verilog code for the decoder in Problem 2: 1-out of 4 decoder

active low outputs and two enable lines, one active low and one active
high.

module decoder-1-out-4 (EN, E, A, B, O0, O1, O2, O3);

input EN, E, A, B; . - —@
output O0, O1, 02, O3; PR - (= . .
Assign ~O0 = ~EN & E & ~A & ~B; Og - N - K
ssign ~O1 = ~EN & E & ~A & B;

Assign ~O2 = ~EN & E & A & ~B;

Assign ~O3 = ~EN & E & A & B;

endmodule // 2-to-4-Line Decoder with Enable: Dataflow Verilog Desc. // 1
// (See Example 3-16 for logic diagram) 1f 2
module decoder_2_to_4_df_v(EN, A0, Al, DO, D1, D2, D3); // 3

input EN, A0, Al; // 4
output DO, D1, D2, D3; // 5
[D T~ T~ /] 6

assign DO = EN & ~Al & ~AQ; fo, :Gﬂ . A/ . /L] /]
assign D1 = EN & ~Al & AOQ; g // 8
assign D2 = EN & Al & ~AQ; VU
assign D3 = EN & Al & AO; // 10
// 11

endmodule // 12
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Structural Verilog Description of 2-to-
4-Line Decoder

// 2-to-4-Line Decoder with Enable:

// (See Figure 3-16 for logic diagram)
module decoder 2 to 4 st v (EN, A0, Al, DO, DI,

input EN, AQ,

output DO, D1,

wire AO n, Al
not

g0 (AO_n, AO0),
gl(Al_n, Al);

and
N1, A0,

g6 (N3, A0,
g7 (b0, NO,
g8 (Dl, N1,
g9 (D2, N2,
glO (D3, N3,
endmodule

NO, AO_n, Al_n),

(
(
g5(N2, AO_n,
(
(
(

D2

Structural Verilog Desc.
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Problem 2
Implement the following Boolean expression using a decoder and an OR gate — You
may choose a decoder with active high or active low outputs.

F(AB.CH)=Ym (0, 1,2,4,5) ) (21







N3\ ket =AB— A
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Implement the following Boolean expression using a decoder and gate — You may

choose a decoder with active high or active low outputs.
F(ABC?B Zm(01245),fok<g) F(/\’ B/C):
N ‘FM( 3, J (¢ /




Problem 3 N D;l\/\:)

Implement the following Boolean expression using a decoder and ate — You
may choose a decoder with active high or active low outputs.

fw, x, y 2)= HM(OI3513)»—ZML1 (—k/ ,7@@ 0(
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Problem 4
Implement the following Boolean expression using a decoder and a NAND gate — You may
choose a decoder with active high or active low outputs.




Problem 5
Implement the following Boolean expression using a decoderand a NAND — You may choose a decoder

with active high or active low outputs.

F(X, Y, Z,W) = [[M(0, 6, 8, 13, 14) +d(2, 4, 10) }
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