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library ieee
use ieee.std logic 1164.all;

entity half_adder is
port (
a, b in std_|ogic;
s, co : out std |logic);
end hal f _adder;

architecture arch of half_adder is
signal w0, wl, w2: std_|ogic;
begi n
w0 <= a and b;
wl <= not wO;
W2 <= a or b;
s <= wl and wZ2;
co <= w0;
end arch;
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library ieee
use ieee.std logic 1164.all;

entity full _adder is
port (
a, b, ci: in std_|ogic;
s, co: out std logic);
end full _adder

architecture arch of full _adder is
conponent hal f _adder
port (
a, b: in std_|ogic;
s, co: out std_|ogic;
end conponent ;
signal w0, wl, w2: std_|ogic;
begi n
co <= wl or wZ;
i 0: half_adder port map (co=>wl, s=>W0, a=>a, b=>b);
i 1: half_adder port map (co=>w2, s=>s, a=>w0, b=>ci);
end arch;
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library ieee
use ieee.std logic 1164.all;

entity adder4 is

port (
a, b: in std logic vector(3 downto 0);
ci : in std_|logic;

s: out std |logic_vector(3 downto 0);
co: out std | ogic);
end adder 4;

archtiecture arch of adder4 is
conponent full adder
port (
a, b, ci: in std_|logic;
s, co: out std _logic);
end conponent ;
signal w0, wl, w2: std_|ogic;
begi n
i 0: full_adder port map(co=>w0, s=>s(0),
i1: full_adder port map(co=>wl, s=>s(1),
i 2; full_adder port map(co=>w2, s=>s(2),
i 3;: full_adder port map(co=>co, s=>s(3),
end arch;
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library ieee

use ieee.std logic 1164.all;

use ieee.std logic arith.all;

entity adder4 is

port (
a, b: in std logic vector(3 downto 0);
ci : in std_|logic;

s: out std |logic_vector(3 downto 0);
co: out std | ogic);
end adder 4;

architecture behv of adder4 is
begi n
process (a, b, ci)

a=>a(0),
a=>a(1),
a=>a(2),
a=>a( 3),

variable tnp: std _|ogic_vector(4 downto 0);

begi n

tnp 1= ("0"&) + ("0"&b) + ("0000"&i);

co <= tnp(4);
s <= tnmp(3 downto 0);
end process
end behv;

b=>b(0),
b=>b( 1),
b=>b(2),
b=>b( 3),

ci =>ci);
ci =>w0) ;
ci =>wl);
ci =>w2) ;



4Ey FEMERZDT A MR F VHDL 5
library ieee
use ieee.std logic 1164.all;

entity test _adder is
end test adder4;

architecture arch of test _adder4 is
conponent adder4

port (
a, b: in std |ogic vector(3 downto 0);
ci: in std_|ogic;

co: out std_|ogic;
s: out std |logic_vector(3 downto 0));
end comnponent
for i0: adder4 use entity work. adder4(arch);
signal a, b: std_|logic _vector(3 downto 0);
signal ci: std_|logic;
signal co: std_|logic;
signal s: std logic vector(3 downto 0);
begi n
i 0: adder4 port map (a=>a, b=>b, ci=>ci, co=>co, s=>s);
process begin
a <= "0000"; b <= "0000"; ci <="'0";
wait for 100ns;
a <= "1010"; b <= "0101"; ci <="'0';
wait for 100ns;
a <= "1010"; b <= "0101"; ci <="'1";
wait for 100ns;
a <= "1111"; b <= "0001"; ci <="'0';
wait for 100ns;
wait;
end process;
end arch;



