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CIRCUITO CONTADOR DE BITS ‘1’

Primero desarrollamos cada bloque independientemente

NOMBRE DE LA ENTRDAS SALIDAS
ENTIDAD
Full adder 2 de bits, acarreo 1 bit, acarreo
Sumador2 2 de 2 bits, acarreo 2 bits, acarreo
Sumador3 2 de 3 bits, acarreo 3 bits, acarreo
Sumador4 2 de 4 bits, acarreo 4 bits, acarreo
Incrementador5 Una de 4 bits, acarreo, un 6 bits

bit extra

Ahora declaro cada uno de estos en archivos diferentes:

1° problemal.vhd

l'ibrary | EEE;

use | EEE. STD LOG C 1164. ALL;

use | EEE. STD LOG C _ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

entity fulladder is
Port ( G : in std_|ogic;
A: in std_|logic;
B : in std_l ogic;
Co : out std_logic;
s : out std logic);
end ful | adder;

architecture estructural of fulladder is

--la arquitectura en si, sera una ACS incondi cional .
begi n

s<=A xor B xor G ;

Co<=(A and B)or (A and C) or (B and G);

end estructural ;
2° sumador2.vhd

l'ibrary | EEE;

use | EEE. STD LOG C 1164. ALL;

use | EEE. STD LOG C ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

entity sumador2 is
Port ( a: in std_logic_vector(1l downto 0);
b : in std_|logic_vector(1l dowmnto 0);
cin : in std_logic;
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s : out std_logic_vector(1l downto 0);
cout : out std_logic);
end sunmdor 2;

architecture estructural of sumador?2 is

conmponent full adder is
Port ( G : in std_|ogic;
A: in std_|ogic;
B: in std_|logic;
Co : out std_logic;
s : out std logic);
end conponent;
signal acarreo: std_| ogic;
begi n
U0: fulladder port map (cin,a(0),b(0),acarreo, s(0));
Ul: full adder port map (acarreo,a(l),b(1),cout,s(1));
end estructural ;

3° sumador3.vhd
l'ibrary | EEE;
use | EEE. STD LOd C 1164. ALL;
use | EEE. STD LOd C ARI TH. ALL;
use | EEE. STD LOG C_UNSI GNED. ALL;

entity sumador3 is

Port ( a: in std_logic_vector(2 downto 0);
b : in std logic vector(2 dowmto 0);
cin : in std_logic;

s : out std logic vector(2 downto 0);
cout : out std_logic);
end sumador 3;

architecture estructural of sumador3 is

component fulladder is
Port ( G : in std_|logic;
A: in std_|logic;
B : in std_l ogic;
Co : out std_l ogic;
s : out std logic);
end conponent;
signal acarreol: std_ |l ogic;
signal acarreo2: std_|l ogic;
begi n
Wo: fulladder port nmap (cin,a(0),b(0),acarreol, s(0));
Ul: full adder port map (acarreol,a(l),b(1),acarreo2,s(1));
U2: fulladder port map (acarreo2,a(2),b(2),cout,s(2));
end estructural ;



4° sumador4.vhd

l'ibrary | EEE;

use | EEE. STD LOG C 1164. ALL;

use | EEE. STD LOG C ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

entity sumador4 is

Port ( a: in std_logic_vector(3 downto 0);
b : in std_|logic_vector(3 downto 0);
cin : in std_logic;

s : out std logic vector(3 downto 0);
cout : out std_logic);

end sunmndor 4;

architecture estructural of sunmdor4 is

component fulladder is

Port ( G : in std_|logic;
A: in std_|logic;
B : in std_l ogic;
Co : out std_logic;
s : out std_logic);

end conponent;

signal acarreol: std_ |l ogic;
signal acarreo2: std_| ogic;
signal acarreo3: std_ | ogic;
begi n

U0:
Ul:
u2:
Us3:

ful l adder port map (cin,a(0),b(0), acarreol, s(0));

ful | adder port map (acarreol,a(l),b(1), acarreo2,s(1));
ful | adder port map (acarreo2,a(2),b(2),acarreo3,s(2));
ful | adder port map (acarreo3, a(3),b(3),cout,s(3));

end estructural ;

59 incrementador5.vhd

l'ibrary | EEE;

use | EEE. STD LOG C 1164. ALL;

use | EEE. STD LOG C ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

entity increnentador5 is

Port ( entrada : in std_logic_vector(4 downto 0);
cin : in std_logic;
salida : out std_logic_vector(5 downto 0));

end i ncrenent ador 5;

architecture algoritm co of increnentador5 is

begi n

process(cin, entrada)

vari abl e tenporal : std _|ogic vector (5 downto 0);



begi n
tenporal : =" 0" & entrada);
if cin="1 then
t enpor al : =t enpor al +1
end if;
sal i da<=t enpor al
end process;
end al goritmco;

6° finalmente cuentabits.vhd

i brary | EEE;

use | EEE. STD LOG C 1164. ALL;

use | EEE. STD LOG C ARI TH. ALL;
use | EEE. STD LOG C _UNSI GNED. ALL;

entity cuentabits is
Port ( D: in std_logic_vector(31 downto 0);
SUM : out std |ogic_vector(5 dowto 0));
end cuentabits;

architecture estructural of cuentabits is
--incluinos | os conponentes de | as enti dades que
--Se vah a usar en este circuito

-- PRI MER NI VEL
component fulladder is
Port ( G : in std_|logic;

A: in std_|logic;
B: in std_|logic;
Co : out std_logic;
s : out std logic);

end conponent;

- - SEGUNDO NI VEL

conmponent sunador?2 is

Port ( a: in std_logic_vector(1l downto 0);
b : in std_|ogic_vector(1l dowmnto 0);
cin : in std_logic;

s : out std_logic_vector(1l downto 0);
cout : out std_logic);
end conponent;

-- TERCER NI VEL
conmponent sunador3 is
Port ( a: in std_logic_vector(2 downto 0);
b : in std_|ogic vector(2 downto 0);
cin : in std_logic;

s . out std logic vector(2 downto 0);
cout : out std_logic);
end comnponent;
- - CUARTO NI VEL
component sumador4 is
Port ( a: in std_logic_vector(3 downto 0);



b : in std_|logic_vector(3 downto 0);
cin : in std_logic;
s : out std_logic_vector(3 downto 0);
cout : out std_logic);
end comnponent;
- - QUI NTO NI VEL
component increnmentador5 is
Port ( entrada : in std | ogic _vector(4 downto 0);
cin : in std_logic;
salida : out std_logic_vector(5 dowto 0));
end conponent;
--ZONA DE DECLARACI ON DE SENALES
- - PRI MERA CAPA
signal acal,sal1l: std_|ogic_vector(7 downto 0);
--segunda capa
si gnal concal, concaZ2, conca3, concab: std_l ogic_vector (1
downto 0);
si gnal conca6, conca7, conca4, concal: std_l ogic_vector (1
downto 0);
signal aca2: std_logic_vector(3 downto 0);
--tercera capa
si gnal concbl, concb2, concb3, concb4: std | ogic _vector(2 downto
0);
si gnal sal 20, sal 21, sal 22, sal 23: std_| ogic_vector(1 downto 0);
--cuarta capa
si gnal aca31, aca32: std_l ogic;
si gnal sal 31, sal 32: std_l ogic_vector(2 dowto 0);
si gnal conccl, concc2: std_|l ogic_vector (3 downto 0);
--qui nta capa
signal concd: std_logic_vector (4 downto 0);
signal aca4: std_|logic;
signal sal4: std_logic_vector(3 downto 0);
begi n
- - PRI MERA CAPA UNI DA A LAS ENTRADAS DEL Cl RCUI TO
V1: fulladder port map (d(0),d(1),d(2),acal(0),sal1(0));
V2: fulladder port map (d(3),d(4),d(5),acal(1l),sal1(1));
V3: fulladder port map (d(6),d(7),d(8),acal(2),sal1(2));
V4: full adder port map (d(9),d(10),d(11), acal(3),sal 1(3));
V5: fulladder port map (d(12),d(13),d(14),acal(4),sal1(4))
V6: full adder port map (d(15),d(16),d(17),acal(5), sal 1(5))
V7: fulladder port map (d(18),d(19),d(20),acal(6), sal 1(6))
V8: fulladder port map (d(21),d(22),d(23),acal(7),sal1(7));
- - SEGUNDA CAPA UNI DA
concal<=acal(0) &sal 1(0);
concal<=acal(1l) &sal 1(1);
concaz2<=acal(2) &sal 1(2);
conca3<=acal(3) &sal 1(3);
concad<=acal(4) &sal 1(4);
concab<=acal(5) &sal 1(5);
conca6b<=acal(6) &sal 1(6);
conca7<=acal(7)&sal 1(7);



sumador 2 port
sumador 2 port
sumador 2 port
sumador 2 port

E&RE

- - TERCERA CAPA UNI

map (conca0, concal, d(24), sal 20, aca2(0));
map (concaz2, conca3, d(25), sal 21, aca2(1));
map (conca4, concab, d(26), sal 22, aca2(2));
map (conca6, conca’,d(27), sal 23, aca2(3));

DA

concbl<=aca2(0) &sal 20;
conch2<=aca2(1) &sal 21
conch3<=aca2(2) &sal 22;
concbh4<=aca2( 3) &sal 23;

X1: sumador 3 port
X2: sumador 3 port

map (conchbl, concb2, d(28), sal 31, aca3l);
map (conch3, concb4, d(29), sal 32, aca32);

- - CUARTA CAPA UN DA
conccl<=aca3l&sal 31;
concc2<=aca32&sal 32;

Y1l: sumador4 port

map (conccl, concc?2,d(30), sal 4, acad);

--QUI NTA CAPA - CAPA FI NAL

concd<=aca4&sal 4;

Z1: increnentador5 port map (concd, d(31), SUM;

end estructural;
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