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1. 2-to-4 Line Decoder (using 1-to-2 Line Decoder)
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a) Write the entity declaration for a 2-to-4 Line decoder
module named LDecoder2_4 that has two input named A0
and A1, and four outputs named D0, D1, D2, D3.

Solution:



b) Write the architecture declaration for the above 2-to-4
Line decoder named LDecoder2_4 with an
architecture name “LDecoder1_2” using 2 1-to-2 Line

decoders.

D0 = A1’A0’
D1 = A1’A0

D2 = A1A0’
D3 = A1A0

(LSB) A0

(MSB) A1

Inputs Outputs 

   A1    A0    D0  D1  D2  D3 

   0     0 
   0     1  
   1     0 
   1     1 

   1   0   0   0 
   0   1   0   0 
   0   0   1   0 
   0   0   0   1 
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2.    3-to-8 Decoder

a) Write the entity and architecture declaration for a 3-
to-8 decoder module named Decoder3_8 that has one
3-bit input named S and one 8-bit output named Q.

Solution:

1. Use vectors to 
present 3 and 8 bits

2. Use case statement 
to present output Q.



b) Write the circuit named Q1 using VHDL with one 3-
to-8 decoder and external gates.
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3. Encoder

Write the entity and architecture declaration for a decimal-to-gray code encoder module named DTG_encoder that has one 10-bit
input named D_in and one 4-bit output named G_out.



library ieee;
use ieee.std_logic_1164.all;

entity DTG_encoder is  
port (

D_in : in std_logic_vector(9 downto 0);
G_out : out std_logic_vector(3 downto 0)

);
End DTG_encoder;

architecture Behavior of DTG_encoder is  
begin

process (D_in)
begin

G_out(3) <= D_in(8) OR D_in(9);
G_out(2) <= D_in(4) OR D_in(5) OR D_in(6) OR D_in(7) OR
D_in(8) OR

D_in(9);
G_out(1) <= D_in(2) OR D_in(3) OR D_in(4) OR D_in(5);
G_out(0) <= D_in(1) OR D_in(2) OR D_in(5) OR D_in(6) OR D_in(9);

end process;
end Behavior

4. JK Flip-Flop

Write the complete VHDL code for a negative-edge triggered JK Flip-Flop with  asynchronous CLR.


