EE 2000 Logic Circuit Design
Semester A 2021/22

Tutorial 7


1. 2-to-4 Line Decoder (using 1-to-2 Line Decoder)

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.

(LSB) A0
(MSB) A1
D0
D1
D2
D3









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.


	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


D0 = A1’A0’
D1 = A1’A0
D2 = A1A0’
D3 = A1A0
(LSB) A0
(MSB) A1

















	


Solution:




[image: ]


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.

b) Write the circuit named Q1 using VHDL with one 3-to-8 decoder and external gates.
[image: ][image: ]
Solution:
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43 ) architecture Behavioral of LDecoder2_ 4 is
as !

450 component LDecoderl 2 is

26 | Port (A : in STD_LOGIC;

a7 | DO : out STD_LOGIC;
a5 | DI : out STD_LOGIC);

25 end component;

50 !

51| -- declare intermediate signals

52 | signal 5igA0: std logic vector(l downto 0);
53 | signal Sigal: std logic_vector(l downto 0);
5¢

55 | begin

56 |

57

58 1

55 1

50 | DO <= Sigal(0) and Siga0(0);

61 | D1 <= Sigal(0) and Siga0(1);

52 | D2 <= SigaAl(1) and Siga0(0);

53 | D3 <= Sigal(1) and sigao(n)}

64 |

65 end Behavioral;
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library IEEE;

jase IEEE.STD_LOGIC_1164.ALL;

- Uncomment the following library declaration if using...

entity Decoder3_to_8 is
Port (

s : in STD_LOGIC VECTOR (2 downto 0);

out STD_LOGIC_VECTOR (7 downto 0)

larchitecture Behavioral of Decoder3_to 8 is

begin
! process(s)
begin
when => <="0000000
when => <="0000001
when => <="0000010
when => <="0000100
when => <="0001000
when => <="0010000
when => <="0100000
when => <="1000000

when others => null;
end case;
end process;
end Behavioral;
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