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Nocoes de Linguagem VHDL

D Descri¢cdo de um Operador Aritmético
Somador de 4 bits:

e Com hierarquia

e Usando 4 somadores completos de 1 bit

a3 b3 a2 b2 al bl a0 b0

sO
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Nocoes de Linguagem VHDL
P Somador Completo de 1 bit

LIBRARY ieee; e + ................
USE ieee.std_logic_1164.all; : :

?
ENTITY somador IS u u
PORT (cin, a, b : IN STD_LOGIC; cout :

cin

s, cout : OUT STD_LOGIC);
END somador;

ARCHITECTURE comportamento OF somador I
BEGIN S
s <=a XOR b XOR cin;
cout <= (a AND b) OR (a AND cin) OR (b AND cin);

END comportamento;
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Nocoes de Linguagem VHDL

Somador de 4 bits (Nivel Mais Alto da Hierarquia )

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY somador4bits IS
PORT (c0, a3, a2, al, a0, b3, b2, b1, b0 : IN STD_LOGIC;
s3, s2, s1, s0, c4 : OUT STD_LOGIC);
END somadord4bits;

ARCHITECTURE estrutura OF somador4bits IS
SIGNAL cl, c2, ¢3: STD_LOGIC;
COMPONENT somador

PORT (cin, a, b : IN STD_LOGIC;
s, cout : OUT STD_LOGIC);
END COMPONENT;

a3 b3 a2 b2 al bl a0 b0

BEGIN
SCO0: somador PORT MAP (c0, a0, b0, s0, c1);
SC1: somador PORT MAP (cl, al, b1, s1, c2);
SC2: somador PORT MAP (c2, a2, b2, s2, c3);
SC3: somador PORT MAP (c3, a3, b3, s3, c4);

END estrutura;
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Nocoes de Linguagem VHDL

a3 b3 a2 b2 al bl a0

Somador de 4 bits

BEGIN
SCO0: somador PORT MAP (c0, a0, b0, s0, c1);
SC1: somador
PORT MAP (cin => cl,

a=>al,
b => bl,
s => sl,
cout => c2);

SC2: somador

PORT MAP (s => s2,
(5=>s Quando o0 mapeamento

b => b2, o | 4 14 o ~
a=> a2, (,ios p1n0,s ? expllc.lto, nao
cin => c2, € necessario seguir a
cout => c3); ordem da declaracao

SC3: somador PORT MAP (c3, a3, b3, s3, c4);
END comportamento;
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Nocoes de Linguagem VHDL

Somador de 4 bits sem hierarquia 23 b3 a2 b2 al

LIBRARY ieee;
USE ieee.std_logic_1164.all; ¢ c3 c2

ENTITY somadord4bits IS
PORT (cin, a3, a2, al, a0, b3, b2, b1, b0 : IN STD_LOGIC;S3 2
s3, s2, s1, s0, cout : OUT STD_LOGIC);
END somador4bits;

ARCHITECTURE comportamento OF somador4bits IS
SIGNAL c1, c2, ¢c3: STD_LOGIC;
BEGIN
s0 <= a0 XOR b0 XOR c0;
cl <= (a0 AND b0) OR (a0 AND c0) OR (b0 AND c0);
sl <= al XOR b1 XOR cl;
c2 <= (al AND b1) OR (a1 AND c1) OR (b1 AND cl);
s2 <= a2 XOR b2 XOR c¢2;
c¢3 <= (a2 AND b2) OR (a2 AND c2) OR (b2 AND c2);
s3 <= a3 XOR b3 XOR c3;
¢4 <= (a3 AND b3) OR (a3 AND c3) OR (b3 AND c3);
END comportamento;
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Nocoes de Linguagem VHDL
P Representacdo de Niimeros em VHDL

Sao sinais em multiplos fios

Exemplo:

(eer)

SIGNAL teste : STD_LOGIC_VECTOR (1TO 3);

SIGNAL outro : STD_LOGIC_VECTOR (3 DOWNTO 0);

(ee0)

teste <=“0117; OU teste(1) <=0’; teste(2) <=‘1’; teste(3) <= ‘1’;

outro <= ‘“11017; OU outro(3) <= ‘1’; outro(2) <= ‘1’; outro(1) <= ‘0’; outro(0) <= ‘1’;
OU outro(3) <= ‘1’; outro(2 DOWNTO 0) <= “1017;
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Nocoes de Linguagem VHDL

Somador de 4 bits com hierarquia

a2 b2 al a0 b0

LIBRARY ieee; ¥
USE ieee.std_logic_1164.all;
ENTITY somador4bits IS

PORT (c0 : IN STD_LOGIC;

a,b:INSTD_LOGIC_VECTOR (3 DOWNTO 0); s3
s : OUT STD_LOGIC_VECTOR (3 DOWNTO 0);
c4 : OUT STD_LOGIC);

END somadord4bits;

ARCHITECTURE comportamento OF somador4bits IS
SIGNAL ¢ : STD_LOGIC_VECTOR (3 DOWNTO 1);
COMPONENT somador

PORT (cin, a, b : IN STD_LOGIC;
s, cout : OUT STD_LOGIC);
END COMPONENT;

BEGIN
SCO0: somador PORT MAP (c0, a(0), b(0), s(0), c¢(1));
SC1: somador PORT MAP (c¢(1), a(1), b(1), s(1), c(2));
SC2: somador PORT MAP (c(2), a(2), b(2), s(2), ¢(3)); S
SC3: somador PORT MAP (¢(3), a(3), b(3), s(3), c4); ’f. Jose Luis Guntzel
END comportamento;



Nocoes de Linguagem VHDL

Somador de 4 bit sem hierarquia
LIBRARY ieee; a2 b2 al a0 b0

a3
USE ieee.std_logic_1164.all;
ENTITY somador4bits IS
PORT (c0 : IN STD_LOGIC;

a,b : INSTD_LOGIC_VECTOR (3 DOWNTO 0); S3
s : OUT STD_LOGIC_VECTOR (3 DOWNTO 0);
¢4 : OUT STD_LOGICO);

END somador4bits;

ARCHITECTURE comportamento OF somador4bits IS
SIGNAL c : STD_LOGIC_VECTOR (3 DOWNTO 1);
BEGIN
s(0) <= a(0) XOR b(0) XOR c0;
c¢(1) <= (a(0) AND b(0)) OR (a(0) AND cin) OR (b(0) AND c0);
s(1) <= a(1) XOR b(1) XOR c(1);
¢(2) <= (a(1) AND b(1)) OR (a(1) AND c(1)) OR (b(1) AND c(1));
s(2) <= a(2) XOR b(2) XOR c(2);
¢(3) <= (a(2) AND b(2)) OR (a(2) AND c(2)) OR (b(2) AND c(2));
s(3) <= a(3) XOR b(3) XOR c¢(3);
c4 <= (a(3) AND b(3)) OR (a(3) AND ¢(3)) OR (b(3) AND c(3)); Luis Giintzel
END comportamento;

c0



Nocoes de Linguagem VHDL

D Atribuigdo de Operagdes Aritméticas

Se:
SIGNAL A, B, S : STD_LOGIC_VECTOR (15 DOWNTO 0);

Entao:
S <= A + B;
representa um somador de 16 bits...
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Nocoes de Linguagem VHDL

Somador de 16 bits sem hierarquia a b

16
LIBRARY ieee; 1 T
USE ieee.std_logic_1164.all; \+/

USE ieee.std_logic_signed.all;

ENTITY somadorl16bits IS

PORT (a, b : INSTD_LOGIC_VECTOR (15 DOWNTO 0); s
s : OUT STD_LOGIC_VECTOR (15 DOWNTO 0));

END somador16bits;

ARCHITECTURE comportamento OF somador16bits IS

BEGIN A maior parte dos dispositivos FPGAs
s<=a+b; possuem estruturas otimizadas que

END comportamento; facilitam a implementacao da adicao
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