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Hardware Description Language
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entity FOUR BIT ADDER is
port (A , B : in bit vector (3 downto 0);

CIN : in bit;
S : out bit vector (3 downto 0);
COUT : out bit);

end entity FOUR BIT ADDER;

architecture STRUCT FA of FOUR BIT ADDER is

{ component FULL ADDER port (X , Y , CI : in bit ; Z , CO : out bit); J

end component;

signal C : bit vector (3 downto 1);
begin
FAO: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FAl: FULL ADDER port map (A(1), B(1l), C(1), S(1), C(2));
FA2: FULL ADDER port map (A(2), B(2), C(2), S(2), C(3));
FA3: FULL ADDER port map (A(3), B(3), C(3), S(3), COUT);
\.end architecture STRUCT FA; ‘/
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FAO: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FAl: FULL ADDER port map (A(l), B(1l), C(1), S(1), C(2));
FA2: FULL ADDER port map (A(2), B(2), C(2), S(2), C(3));
FA3: FULL ADDER port map (A(3), B(3), C(3), S(3), COUT);

entity FOUR BIT ADDER is

end entity FOUR BIT ADDER;

architecture STRUCT FA of FOUR BIT ADDER is
begin
FAQO: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FA3: FULL ADDER port map (A(3), B(3), C(3), S(3), COUT);
F: for I in 2 downto 1 generate
FAS: FULL ADDER port map (A(I), B(I), C(I), S(I), C(I+1l));
end generate F;
end architecture STRUCT_ FA;
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FAO: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FAl: FULL ADDER port map (A(l), B(1l), C(1), S(1), C(2));
FA2: FULL ADDER port map (A(2), B(2), C(2), S(2), C(3));
FA3: FULL ADDER port map (A(3), B(3), C(3), S(3), COUT);

entity FOUR BIT ADDER is

end entity FOUR BIT ADDER;
architecture STRUCT FOR of FOUR BIT ADDER is
signal C : bit vector (4 downto 0);
begin
F: for I in 3 downto 0 generate
FAS: FULL ADDER port map (A(I), B(I), C(I), S(I), C(I+l));
end generate F;

By As B: A By A By Ag
COUT <= C(4) ;
C(O) <= CIN; 3 I r r G r 3 G r \
end architecture STRUCT_ FOR; FA e’ A e’ FA 1 FA |«
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FAO: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FAl: FULL ADDER port map (A(l), B(1l), C(1), S(1), C(2));
FA2: FULL ADDER port map (A(2), B(2), C(2), S(2), C(3));
FA3: FULL ADDER port map (A(3), B(3), C(3), S(3), COUT);

entity FOUR BIT ADDER is

end entity FOUR BIT ADDER;

architecture STRUCT FOR of FOUR BIT ADDER is
signal C : bit vector (2 downto 1);

begin

/FTfor I in 3 downto 0 generate \\\
/'E_IFO: if I=0 generate )
LO:FULL ADDER port map(A(0), B(0), CIN, S(0), C(1));
. end generate F IFO0;

[ F_IF3 : if I=3 generate

L3:FULL ADDER port map(A(3), B(3), C(3), S(3), COUT);
. end generate F_IF3; )
(F IF 1 2 : if I/=3 and I/=0 generate

L 1 2:FULL ADDER port map(A(I), B(I), C(I), S(I), C(I+1));
. end generate F_IF 1 _2; 4///

AN

nd generate F;

end architecture STRUCT_FOR;
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constant N : integer :=4;
entity N BIT ADDER IS
port( A , B : in bit vector (N-1 downto 0);
CIN : in bit;
S : out bit vector (N-1 downto 0);
COUT : out bit);
end entity N BIT ADDER;

architecture STRUCT FOR of N BIT ADDER is
component FULL ADDER port (X , Y , CI : in bit ; Z , CO : out bit);
end component;
signal C : bit vector (N-1 downto 0);
begin
FAl: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FA N: FULL ADDER port map (A(N-1) ,B(N-1) ,C(N-1) ,S(N-1) ,COUT );
L: for I in N-2 downto 1 generate
FAS: FULL ADDER port map(A(I) ,B(I) ,C(I) ,S(I) ,C(I+1));
end generate L;

\ end architecture STRUCT FOR; 4////
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entity N BIT ADDER IS generiC )ml)b l.; D

generic (N : integer :=4);

port(A ,B : in bit vector (N-1 downto 0);
CIN : in bit;
S : out bit_vector (N-1 downto 0);
COUT : out bit);

end entity N BIT ADDER;

architecture STRUCT FOR of N BIT ADDER is
component FULL ADDER port (X , Y , CI : in bit ; Z , CO : out bit);
end component;
signal C : bit vector (N-1 downto 0);
begin
FAl: FULL ADDER port map (A(0), B(0), CIN, S(0), C(1));
FA N: FULL ADDER port map (A(N-1) ,B(N-1) ,C(N-1) ,S(N-1) ,COUT );
L: for I in N-2 downto 1 generate
FAS: FULL ADDER port map(A(I) ,B(I) ,C(I) ,S(I) ,C(I+1));
end generate L;
end architecture STRUCT FOR;

begin
INST1:N BIT ADDER generic map (8) port map (...);
INST2:N BIT ADDER generic map (64) port map (...);
end architecture STRUCT FOR;
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entity GENERAL ADDER IS
port(A ,B : in bit vector (N-l-downto0);
CIN : in bit;
S : out bit vector (N-l-dewnto—0);
COUT : out bit);
end entity GENERAL ADDER;

architecture ARCH1 of GENERAL ADDER is

component FULL ADDER port (X , Y , CI : in bit ; Z

end component;

signal C : bit vector (A’range);
begin

FAl: FULL ADDER port map (A(A’low), B(A’'low), CIN, S(A’low), C(A’'low+l));

FA N: FULL ADDER port map (A(A’'high), B(A’high), C(A’high), S(A’high), COUT
) ;

L: for T in high-1 downto A’low+l generate

FAS: FULL ADDER port map(A(I), B(I), C(I), S(I), C(I+1));
end generate L;
d architecture ARCH1;

, CO : out bit);
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architecture ...

signal S1, S2, S3: bit vector (7 downto 0);
signal S4, S5, S6: bit vector (3 downto 0);
signal CIN1l, CIN2, COUT1l, COUTZ2: bit;

begin

EIGHTBIT:GENERAL ADDER port map (S1, S2, CINl1l, S3, COUT1);
FOURBIT:GENERAL ADDER port map (S4, S5, CIN2, S6, COUT2);
end architecture STRUCT FOR;
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