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 Sumador 1 bit 

library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity suma1 is 
 port( cin, x, y : in std_logic; 
    s, cout : out std_logic); 
end suma1; 
architecture xxx of suma1 is 
 begin 
  s <= cin xor x xor y; 
  cout <= (x and y) or (cin and (x xor y)); 
end xxx; 
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Sumador con Function 

library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity suma1 is  
 port( x,y,Cin: in std_logic; 
   s, Cout: out std_logic); 
end suma1 ; 
architecture archfull_add of suma1 is 
function acarreo(a,b,c: std_logic) return std_logic is 
 begin 
  return ((a and b) or (c and (a xor b))); 
end acarreo; 
function suma(a,b,c: std_logic) return std_logic is 
 begin 
  return (a xor b xor c); 
end suma; 
begin 
 s <= suma(x,y,Cin);  
 Cout <= acarreo(x,y,Cin); 
end architecture; 
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Sumador con Procedure  
library ieee; 
use ieee.std_logic_1164.all; 
use IEEE.std_logic_arith.all; 
use IEEE.std_logic_unsigned.all; 
entity suma1 is  
 port( x,y,Cin: in std_logic; 
   s, Cout: out std_logic); 
end suma1 ; 
architecture archfull_add of suma1 is 
procedure suma(variable x,y,cin :in std_logic; 
    variable s,cout  : out std_logic) is 
begin 
 s:= x xor y xor cin; 
 cout := (x and y) or (cin and (x xor cin)); 
end procedure; 
begin 
 process(x,y,cin) 
  variable xx,yy,ccin,ss,ccout: std_logic; 
begin 
 xx:=x; yy:=y; ccin:=cin; 
 suma(xx,yy,ccin,ss,ccout); 
 s<=ss;cout<=ccout; 
end process; 
end architecture; 

Juan Meza 13 



Sumador  1 bit: Verilog 

module suma1(x, y, cin, s, cout); 
 input x; 
 input y; 
 input cin; 
 output s; 
 output cout; 
 assign s = x ^ y ^ cin; 
 assign cout = (x & y) | (cin & (x ^ y)); 
endmodule 
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Sumador de 4 bits 
library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity suma4x is 
 port( cin : in std_logic; 
    x, y : in std_logic_vector(3 downto 0); 
    s    : out std_logic_vector(3 downto 0); 
    cout : out std_logic); 
end suma4x; 
architecture xxx of suma4x is 
signal c : std_logic_vector(0 to 4); 
 begin 
  c(0) <= cin; 
  s(0) <= c(0) xor x(0) xor y(0); 
  c(1) <= (x(0) and y(0)) or (c(0) and (x(0) xor y(0))); 
  s(1) <= c(1) xor x(1) xor y(1); 
  c(2) <= (x(1) and y(1)) or (c(1) and (x(1) xor y(1))); 
  s(2) <= c(2) xor x(2) xor y(2); 
  c(3) <= (x(2) and y(2)) or (c(2) and (x(2) xor y(2))); 
  s(3) <= c(3) xor x(3) xor y(3); 
  c(4) <= (x(3) and y(3)) or (c(3) and (x(3) xor y(3))); 
  cout <= c(4); 
end xxx; 
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Sumador llamando componente 
library IEEE; 
use IEEE.std_logic_1164.all; 
use IEEE.std_logic_unsigned.all; 
use IEEE.std_logic_arith.all; 
entity suma4 is 
 port (Cin : in std_logic; 
    x,y : in std_logic_vector(3 downto 0); 
       s   : out std_logic_vector(3 downto 0); 
    Cout : out std_logic); 
end suma4; 
architecture hola of suma4 is 
component suma1 is 
 port( cin, x, y : in std_logic; 
    s, cout : out std_logic); 
end component ; 
signal c : std_logic_vector(0 to 4); 
 begin 
 c(0)<= Cin; 
 u0 : suma1 port map (c(0),x(0),y(0),s(0),c(1)); 
          u1 : suma1 port map (c(1),x(1),y(1),s(1),c(2)); 
 u2 : suma1 port map (c(2),x(2),y(2),s(2),c(3)); 
 u3 : suma1 port map (c(3),x(3),y(3),s(3),c(4)); 
 Cout<= C(4); 
end hola; 
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Sumador usando GENERATE 
LIBRARY IEEE; 

USE IEEE.STD_LOGIC_1164.ALL; 

ENTITY suma4  IS 

 PORT( Cin  : IN STD_LOGIC;  

            x, y  :IN STD_LOGIC_VECTOR ( 3 DOWNTO 0 );  

   s   : OUT STD_LOGIC_VECTOR ( 3 DOWNTO 0 );  

   Cout  : OUT STD_LOGIC); 

END suma4; 

ARCHITECTURE arq_suma OF suma4 IS 

 SIGNAL c : STD_LOGIC_VECTOR( 4 DOWNTO 0 ); 

 BEGIN 

  c(0) <= Cin; 

  CICLO : FOR I IN 0 TO 3 GENERATE 

   s(I) <= c(I) xor x(I) xor y(I); 

   c(I+1) <= (x(I) and y(I)) or (c(I) and (x(I) xor y(I))); 

  END GENERATE; 

  Cout <= c(4);  

END arq_suma; 
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Sumador usando x'range GENERATE 
LIBRARY IEEE; 

USE IEEE.STD_LOGIC_1164.ALL; 

ENTITY suma4  IS 

 PORT( Cin  : IN STD_LOGIC;  

            x, y  :IN STD_LOGIC_VECTOR ( 3 DOWNTO 0 );  

   s   : OUT STD_LOGIC_VECTOR ( 3 DOWNTO 0 );  

   Cout  : OUT STD_LOGIC); 

END suma4; 

ARCHITECTURE arq_suma OF suma4 IS 

 SIGNAL c : STD_LOGIC_VECTOR( 4 DOWNTO 0 ); 

 BEGIN 

  c(0) <= Cin; 

  CICLO : FOR I IN x'range GENERATE 

   s(I) <= c(I) xor x(I) xor y(I); 

   c(I+1) <= (x(I) and y(I)) or (c(I) and (x(I) xor y(I))); 

  END GENERATE; 

  Cout <= c(4);  

END arq_suma; 
Juan Meza 18 



Sumador usando FOR-LOOP 
library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
ENTITY suma4 IS 
 PORT (  Cin  : IN STD_LOGIC;  
            x, y : IN STD_LOGIC_VECTOR ( 3 DOWNTO 0 ); 
   s    : OUT STD_LOGIC_VECTOR ( 3 DOWNTO 0 );  
   Cout : OUT STD_LOGIC); 
END suma4; 
ARCHITECTURE arq_suma OF suma4 IS 
signal c : std_logic_VECTOR(4 DOWNTO 0); 
 BEGIN 
  PROCESS ( x, y, Cin ) 
   BEGIN 
   c(0) <= Cin; 
   FOR I IN 0 TO 3 LOOP 
    s(I) <= c(I) XOR x(I) XOR y(I); 
    c(I+1) <= (x(I) and y(I)) or (c(I) and (x(I) xor y(I))); 
      END LOOP; 
  END PROCESS; 
  Cout <= c(4); 
END arq_suma; 
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module suma4(x, y, cin, s, cout); 
input [3:0] x; 
input [3:0] y; 
input cin; 
output [3:0] s; 
output cout; 
 wire c1,c2,c3; 
 suma1 u0 (x[0], y[0], cin, s[0], c1); 
 suma1 u1 (x[1], y[1], c1, s[1], c2); 
 suma1 u2 (x[2], y[2], c2, s[2], c3); 
 suma1 u3 (x[3], y[3], c3, s[3], cout); 
endmodule 
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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 suma4 is 
 port( x, y: in std_logic_vector (3 downto 0); 
   Suma: out std_logic_vector (4 downto 0)); 
end suma4; 
architecture arqsum of suma4 is 
begin 
 Suma <= x + y; 
end arqsum; 
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Sumador de BCD 
library IEEE; 
use IEEE.std_logic_1164.all; 
use IEEE.std_logic_unsigned.all; 
use IEEE.std_logic_arith.all; 
entity suma_bcd is 
 port (Arrastre_en : in std_logic; 
    x,y : in std_logic_vector(3 downto 0); 
              s   : out std_logic_vector(3 downto 0); 
    Arrastre_sa : out std_logic); 
end suma_bcd; 
architecture behav of suma_bcd is 
signal k,C,nada,temp1, temp2, temp3 : std_logic; 
signal z,xx : std_logic_vector(3 downto 0); 
component suma4 is 
 port (Cin : in std_logic; 
    x,y : in std_logic_vector(3 downto 0); 
             s   : out std_logic_vector(3 downto 0); 
    Cout : out std_logic); 
end component; 
begin 
 U0 : suma4 port map(Arrastre_en, x,y, z, k); 
     U1 : suma4 port map(C, xx,z, s, nada); 
     C <= '0'; 
 xx(0) <= '0'; 
 xx(3) <= '0'; 
     xx(1) <= temp3; 
 xx(2) <= temp3; 
 temp1 <= z(3) and z(2); 
 temp2 <= z(3) and z(1); 
 temp3 <= k or temp1 or temp2; 
 Arrastre_sa <= temp3; 
end behav; 
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Sumador con acarreo adelantado 

module sumador_cla_4bits (x, y, cin, s, cout);  
input [3:0] x, y;  
input cin;  
output [3:0] s;  
output cout;  
 wire p0,g0, p1,g1, p2,g2, p3,g3;  
wire c4, c3, c2, c1;  
assign p0 = x[0] ^ y[0], p1 = x[1] ^ y[1], p2 = x[2] ^ y[2], p3 = x[3] ^ y[3];  
assign g0 = x[0] & y[0], g1 = x[1] & y[1], g2 = x[2] & y[2], g3 = x[3] & y[3];  
assign c1 = g0 | (p0 & cin), c2 = g1 | (p1 & g0) | (p1 & p0 & cin), c3 = g2 | (p2 & g1) | 

(p2 & p1 & g0) | (p2 & p1 & p0 & cin),  
 c4 = g3 | (p3 & g2) | (p3 & p2 & g1) | (p3 & p2 & p1 & g0) | (p3 & p2 & p1 & p0 & 

cin);  
assign s[0] = p0 ^ cin, s[1] = p1 ^ c1, s[2] = p2 ^ c2, s[3] = p3 ^ c3;  
assign cout = c4;  
endmodule 
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restador 
library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.STD_LOGIC_ARITH.ALL; 
use IEEE.STD_LOGIC_UNSIGNED.ALL; 
entity suma4_resta is 
 port( w   : in std_logic; 
          x, y  : in std_logic_vector( 3 downto 0); 
          s     : out std_logic_vector( 3 downto 0); 
    cout  : out std_logic); 
end suma4x_resta; 
architecture xxx of suma4_resta IS 
component suma4 is 
 port(      cin      : in std_logic; 
    x, y     :  in std_logic_vector( 3 downto 0); 
    s         : out std_logic_vector( 3 downto 0); 
    cout   : out std_logic); 
end component ; 
signal xx : std_logic_vector(3 downto 0); 
begin 
 xx(0) <= w xor x(0); 
 xx(1) <= w xor x(1); 
 xx(2) <= w xor x(2); 
 xx(3) <= w xor x(3); 
 u0 : suma4 port map(w, xx, y , s, cout); 
end xxx; 
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module suma4_resta (w,x,y,s,cout); 
   input w; 
   input [3:0] x; 
   input [3:0] y; 
   output [4:0] s; 
   output cout; 
   reg  [4:0] s; 
   reg  cout;  
   wire [3:0] xx; 
   assign xx[0] = x[0] ^ w;  
   assign xx[1] = x[1] ^ w; 
   assign xx[2] = x[2] ^ w; 
   assign xx[3] = x[3] ^ w; 
   sumador_cla_4bits i_sumador_cla_4bits (  
  .x (xx[3:0]), 
  .y (y[3:0]), 
  .cin (w), 
  .s (s[4:0]), 
  .cout (cout) 
 ); 
Endmodule 
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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 SumaResta is 
 port ( A : in  STD_LOGIC_VECTOR (3 downto 0); 
        B : in  STD_LOGIC_VECTOR (3 downto 0); 
        Sel : in  STD_LOGIC; 
        Salida : out  STD_LOGIC_VECTOR (3 downto 0)); 
end SumaResta; 
 architecture Behavioral of SumaResta is 
begin 
 Salida <= ( A - B ) when Sel = '1' else ( A + B ); 
end Behavioral; 
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