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** Procedure:

1- mux4x1:
e Code:
1
2
2  library ieee;
4 use leee.std_logic_1164.all;
5 entity mux4xl is
6 port(D: in std_logic_vector (2 downto 0);
7 S: in std_logic_vector(0 to 1);
8 Y: out std_logic);
9 end;
10
11 |
12 architecture mux of mux4xl is
13 begin
14
15 Y<= (D(0) and not S(0) and not S(1))
16 or (D(1) and S(2) and not S(1})
17 or (D(2) and not S(8) and S(1))
18 or (D(2) and S({0) and S({(1)) ;
19
20 end ;
21

e Simulation:

Fig_1 (code of mux)
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Fig_2_(simulation of decoder)




2- Full adder:

e Code:

25 library IEEE;

26 use IEEE.STD_LOGIC_1164.ALL;
27 entity full_adder is

28 Port ( A : 1n STD_LOGIC;

29 B : in STD_LOGIC;

30 Cin : in STD_LOGIC;

31 S : out STD_LOGIC;

32 Cout : out STD LOGIC);

33 end full_adder;

34

35 architecture full of full_adder is|
36 begin

37

38 S <= A XOR B XOR Cin ;
39 Cout <= (A AND B) OR (Cin AND A) OR (Cin AND B);
40 end;

Fig_3_(code of Full adder)

e Simulation:
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Fig_4 (simulation of Full adder)



3- Comparator:

e Code:

W e

43 library IEEE;
44 use IEEE.STD_LOGIC_1164.ALL;

45

46 entity comp is

a7 port(A : in STD_LOGIC;
in STD LOGIC;

out STD LOGIC) ;

50 end comp;

48 B
49 Y

51

52 architecture compe of comp 1is

53 begin
54

55 ¥Y<==(A and not B);

56 end:;
57

= o

e Simulation:

[ HW_2.vhd [7r untitled.awc *

el[x

Fig_5_ (code of comparator)
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Fig_6_(simulation of comparator)



4- All circuit structural:

e Code:

library ieee;
use ieee.std_logic_1164.all;

entity allcircuitl is
port(A,B: in std_logic;
S: in std_logic_vector(? to 1);
Y_S: out std_logic;
Y Cout: out std_legic);
end;

architecture structurall of allcircuitl

signal D1: std logic_wvector (2 downto 0)
signal D2: std_logic_vector(2 downto 0O)
begin

D1(2)== A and B;
D1(3)<= A or B;
D1(1)<="0";
D2(2)=="0";
D2(3)<=="0":

full: entity work. full_adder{full)
comp: entity work.comp(compe) port
muxl: entity work.mux4xl(mux) port
mux2: entity work.mux4xl(mux) port

is

"

port map(A,B, '0',D1(0),D2(0));
map(A,B,D2(1));

map(D1,5,Y_S);
map(D2,S,Y_Cout);

e Simulation:
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Fig_7_(code of all circuit structural)
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Fig_8_(simulation of all circuit structural)



5- All circuit behavioral:

e Code:

90 architecture behavioral of allcircuitl is

91 begin

92 Y_S<= (5(1) and A and B) or (S(0) and S(1) and B) or (5(0) and S(1) and A) or (not 5(0) and not S(1) and not A and B) or
93 (not S(0) and not S(1) and A and not B);

94 Y_Cout<= (not 5(0) and not S(1) and A and B) or (S(0) and not S(1) and A and not B);

96 end;

Fig_9 (code of all circuit behavioral)

e Simulation:
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Fig_10_(simulation of all circuit behavioral)



6- All circuit test:

e Code:

99 library ieee;
106  use ieee.std_logic_1164.all;

102 entity allcircuitl_Test is
103 end;

105 architecture Test of allcircuitl_Test is
106 signal A,B: std_legic:='0";

107 signal S: std_logic_vector(0 to 1):= "00";
108 signal Y_S , Y_Cout: std_logic;

109

110 begin

111

112

113 Y_S<= (S(1) and A and B) or (S(0) and S(1) and B) or (S(0) and S(1) and A) or (not S(©) and not S(1) and not A and B) or
114 (not S(0) and not S(1) and A and not B);

115

116 Y_Cout<= (not S(0) and not S(1) and A and B) or (S(0) and not S(1) and A and not B);
117

118 S(0) <= not S(0) after 200 ns;

119 S(1) <= not S(1) after 100 ns;

120 A<= not A after 50 ns;

121 B<= not B after 25 ns;

122

123

124 end;

125

Fig_11 (code of all circuit test)

e Simulation:
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Fig_12_ (simulation of all circuit test)



s Truth table Y_S (output of mux 1), key _map and the equation :

e Truth table:

A B C D F
0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 1
1 0 0 0 0
1 0 0 1 0
1 0 1 0 0
1 0 1 1 0
1 1 0 0 0
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1




Map Layout

ol

CD CD CD €

e - .. - - ey ryred 7
AB 0 1 0 1 %'g 2 ; i y
: 0 :

:ﬁ g (1) i ) AB 12 13 15 14
= AB 8 9 11 10
AB 0 0 0 0

e equation that we want s :

Y S=(S(1).A.B)+(S(0).S(1).B)+(S(0).S(1).A) + (SO) . S(1) . A" .B) +
(S(0y . S(1) . A.B’)

10



+* Truth table Y_cout (output of mux 2), key_map and the equation :

e Truth table:

A B C D F
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 1
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0

11




e key map:

Map
CD CD CD CD
AB 0 0 1 0
AB 0 0 0 0
AB 0 0 0 0
AB 0 0 0 1

e equation that we want s :

AB
AB
AB
AB

Map Layout

CcD CD CD C.

Y Cout=(S(0) .S(1) . A.B)+(S(0).S(1) .A.B’)

12
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