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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
 
-- Uncomment the following library declaration if using
-- arithmetic functions with Signed or Unsigned values
--use IEEE.NUMERIC_STD.ALL;
 
-- Uncomment the following library declaration if instantiating
-- any Xilinx leaf cells in this code.
--library UNISIM;
--use UNISIM.VComponents.all;
 
entity andgate is
  Port (A:in std_logic;
  B:in std_logic;
  Y:out std_logic);
  
end andgate;
 
architecture Behavioral of andgate is
 
begin
 
Y<=A and B;
 
end Behavioral;
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
 
-- Uncomment the following library declaration if using
-- arithmetic functions with Signed or Unsigned values
--use IEEE.NUMERIC_STD.ALL;
 
-- Uncomment the following library declaration if instantiating
-- any Xilinx leaf cells in this code.
--library UNISIM;
--use UNISIM.VComponents.all;
 
entity andgate_tb is
end;
 
architecture bench of andgate_tb is
 
  component andgate
    Port (A:in std_logic;
    B:in std_logic;
    Y:out std_logic);
  end component;
 
  signal A: std_logic;
  signal B: std_logic;
  signal Y: std_logic;
 
begin
 
  uut: andgate port map ( A => A,
                          B => B,
                          Y => Y );
 
  stimulus: process
  begin
  
A<= '0';
B<= '0';
wait for 10 ns;
A<= '0';
B<= '1';
wait for 10 ns;
A<= '1';
B<= '0';
wait for 10 ns;
A<= '1';
B<= '1';
wait for 10 ns;
  
  end process;
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
 
-- Uncomment the following library declaration if using
-- arithmetic functions with Signed or Unsigned values
--use IEEE.NUMERIC_STD.ALL;
 
-- Uncomment the following library declaration if instantiating
-- any Xilinx leaf cells in this code.
--library UNISIM;
--use UNISIM.VComponents.all;
 
entity full_adder is Port
(a,b,c:in bit; sum,carry:out bit);
end full_adder;
 
architecture data of full_adder is
 
begin
sum<= a xor b xor c;
carry<= ((a and b) or (b and c) or (a and c));
end data;
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library IEEE;
use IEEE.Std_logic_1164.all;
use IEEE.Numeric_Std.all;
 
entity full_adder_tb is
end;
 
architecture bench of full_adder_tb is
 
  component full_adder Port
  (a,b,c:in bit; sum,carry:out bit);
  end component;
 
  signal a,b,c: bit;
  signal sum,carry: bit;
 
begin
 
  uut: full_adder port map ( a     => a,
                             b     => b,
                             c     => c,
                             sum   => sum,
                             carry => carry );
 
  stimulus: process
  begin
  
a <='0';
b <='0';
c <='0';
wait for 10ns;
a <='0';
b <='0';
c <='1';
wait for 10ns;
a <='0';
b <='1';
c <='0';
wait for 10ns;
a <='0';
b <='1';
c <='1';
wait for 10ns;
a <='1';
b <='0';
c <='0';
wait for 10ns;
 
  end process;
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
entity mux_4to1 is
 port(
 
     A,B,C,D : in STD_LOGIC;
     S0,S1: in STD_LOGIC;
     Z: out STD_LOGIC
  );
end mux_4to1;
architecture bhv of mux_4to1 is
begin
process (A,B,C,D,S0,S1) is
begin
  if (S0 ='0' and S1 = '0') then
      Z <= A;
  elsif (S0 ='1' and S1 = '0') then
      Z <= B;
  elsif (S0 ='0' and S1 = '1') then
      Z <= C;
  else
      Z <= D;
  end if;
 
end process;
end bhv
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library IEEE;
use IEEE.Std_logic_1164.all;
use IEEE.Numeric_Std.all;

entity mux_4to1_tb is
end;

architecture bench of mux_4to1_tb is

  component mux_4to1
   port(
       A,B,C,D : in STD_LOGIC;
       S0,S1: in STD_LOGIC;
       Z: out STD_LOGIC
    );
  end component;

  signal A,B,C,D: STD_LOGIC;
  signal S0,S1: STD_LOGIC;
  signal Z: STD_LOGIC ;

begin

  uut: mux_4to1 port map ( A  => A,
                           B  => B,
                           C  => C,
                           D  => D,
                           S0 => S0,
                           S1 => S1,
                           Z  => Z );

  stimulus: process
  begin
  
-- hold reset state for 100 ns.
      wait for 100 ns; 
 A <= '1';
    B <= '0';
    C <= '1';
    D <= '0';       
 
    S0 <= '0'; S1 <= '0';
 
      wait for 100 ns; 
 
    S0 <= '1'; S1 <= '0';
 
      wait for 100 ns; 
 
    S0 <= '0'; S1 <= '1';
 
        wait for 100 ns;   
 
    S0 <= '0'; S1 <= '1';  
 
        wait for 100 ns; 
    
  end process;


end;
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library IEEE;
use IEEE.STD_LOGIC_1164.ALL;


entity multiply is 
port (A, B : in bit_vector(1 downto 0);
P : out bit_vector(3 downto 0));
end multiply;
architecture dataflow of multiply is
begin
P(0) <= A(0) AND B(0);
P(1) <= (A(1) AND B(0)) XOR (A(0) AND B(1));
P(2) <= ((A(1) AND B(0)) AND (A(0) AND B(1))) XOR (A(1) AND B(1));
P(3) <= ((A(1) AND B(0)) AND (A(0) AND B(1))) AND (A(1) AND B(1));
end architecture;
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Testing every possible combination would take a long time, so I created 3 example multiplications:
· 3*1= 3
· 3*2=6
· 2*1=2
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

library IEEE;
use IEEE.Std_logic_1164.all;
use IEEE.Numeric_Std.all;

entity multiply_tb is
end;

architecture bench of multiply_tb is

  component multiply 
  port (A, B : in bit_vector(1 downto 0);
  P : out bit_vector(3 downto 0));
  end component;

  signal A, B: bit_vector(1 downto 0);
  signal P: bit_vector(3 downto 0);

begin

  uut: multiply port map ( A => A,
                           B => B,
                           P => P );

  stimulus: process
  begin
  
A<="11";
B<="01";

wait for 10 ns;

A<="11";
B<="10";

wait for 10 ns;

A<="10";
B<="01";

wait for 10 ns;

  end process;
  
  


end;
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library ieee;
use ieee. std_logic_1164.all;
use ieee. std_logic_arith.all;
use ieee. std_logic_unsigned.all;
 
entity JK_FF is
PORT( J,K,CLOCK: in std_logic;
Q, QB: out std_logic);
end JK_FF;
 
Architecture behavioral of JK_FF is
begin
PROCESS(CLOCK)
variable TMP: std_logic;
begin
if(CLOCK='1' and CLOCK'EVENT) then
if(J='0' and K='0')then
TMP:=TMP;
elsif(J='1' and K='1')then
TMP:= not TMP;
elsif(J='0' and K='1')then
TMP:='0';
else
TMP:='1';
end if;
Q<=TMP;
QB <=not TMP;
end if;
end PROCESS;
end behavioral;
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library IEEE;
library ieee;
use ieee. std_logic_1164.all;
use ieee. std_logic_arith.all;
use ieee. std_logic_unsigned.all;

entity JK_FF_tb is
end;

architecture bench of JK_FF_tb is

  component JK_FF
  PORT( J,K,CLOCK: in std_logic;
  Q, QB: out std_logic);
  end component;

  signal J,K,CLOCK: std_logic;
  signal Q, QB: std_logic;

  constant clock_period: time := 10 ns;
  signal stop_the_clock: boolean;

begin

  uut: JK_FF port map ( J     => J,
                        K     => K,
                        CLOCK => CLOCK,
                        Q     => Q,
                        QB    => QB );

  stimulus: process
  begin
  
J<='0';
K<='0';
wait for 10ns;
J<='1';
K<='0';
wait for 10ns;
J<='1';
K<='1';
wait for 10ns;
J<='0';
K<='1';
wait for 10ns;

    stop_the_clock <= true;
  end process;

  clocking: process
  begin
    while not stop_the_clock loop
      CLOCK <= '0', '1' after clock_period / 2;
      wait for clock_period;
    end loop;
    wait;
  end process;

end;
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