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Somador Completo - Operagdes Ldgicas

LIBRARY ieee ;
USE ieee.std_logic_1164.all :

ENTITY fulladd IS
PORT (Cin, x, y : IN STD_LOGIC :
s, Cout : OUT STD_LOGIC) :
END fulladd :

ARCHITECTURE LogicFunc OF fulladd IS
BEGIN

s <= x XOR y XOR Cin :

Cout <= (x AND y) OR (Cin AND x) OR (Cin AND vy) :
END LogicFunc ;
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Somador Completo - Componentes

LIBRARY ieee :

USE ieee.std_logic_1164.all ;

ENTITY adder4 IS

PORT (Cin :IN  STD_LOGIC :

x3, x2, x1, x0 : IN STD_LOGIC :
y3,y2, yl,y0 : IN STD_LOGIC ;
s3, s2, s1, sO : OUT STD_LOGIC :
Cout 1 OUT STD_LOGIC)

END adder4 ;

ARCHITECTURE Structure OF adder4 IS
SIGNAL cl, c2, ¢3 : STD_LOGIC ;
COMPONENT fulladd

PORT (Cin, x, y : IN STD_LOGIC :
s, Cout : OUT STD_LOGIC) :
END COMPONENT :
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Somador 4 bits - Componentes

BEGIN
stage0: fulladd PORT MAP ( Cin, x0, YO, sO, c1):
stagel: fulladd POR MAP ( c1, x1, y1, s1, c2) :
stage2: fulladd PORT MAP ( c2, x2, y2, s2, c3) :
stage3: fulladd PORT MAP (Cin => c3, Cout => Cout,
x =>x3, y =>y3, s => s3);
END Structure ;
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Somador 4 bits - Componentes ¢/ Package

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

PACKAGE fulladd_package IS
COMPONENT fulladd
PORT (Cin, x, y : IN  STD_LOGIC ;
s, Cout : OUT STD_LOGIC):
END COMPONENT :
END fulladd_package :
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Somador 4 bits - Componentes ¢/ Package

LIBRARY ieee :
USE ieee.std_logic_1164.all :
USE work.fulladd_package.all :

ENTITY adder4 IS
PORT (Cin :IN  STD_LOGIC ;
x3, x2, x1, x0 : IN STD_LOGIC :
y3,y2,yl, y0 : IN STD_LOGIC ;
s3, s2, s1, sO : OUT STD_LOGIC ;
Cout : OUT STD_LOGIC):
END adder4 ;
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Somador 4 bits - Componentes ¢/ Package

ARCHITECTURE Structure OF adder4 IS
SIGNAL cl, c2, ¢3 : STD_LOGIC ;
BEGIN
stage0: fulladd PORT MAP ( Cin, x0, Y0, sO, cl1):
stagel: fulladd PORT MAP ( c1, x1, y1, s1, c2):
stage2: fulladd PORT MAP ( c2, x2, y2, s2, c3) :
stage3: fulladd PORT MAP (Cin => c3, Cout => Cout,
x =>x3,y=>y3, s=>s3);
END Structure ;
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Somador 4 bits - Componentes c/ Package
STD_Logic_Vector

LIBRARY ieee ;
USE ieee.std_logic_1164.all :
USE work.fulladd_package.all :

ENTITY adder4 IS
PORT (Cin : IN STD_LOGIC ;
X, Y :IN STD_LOGIC_VECTOR(3 DOWNTO O) ;
s : OUT STD_LOGIC_VECTOR(3 DOWNTO 0) :
Cout : OUT STD_LOGIC) :
END adder4 ;
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Somador 4 bits - Componentes ¢/ Package
STD_Logic_Vector

ARCHITECTURE Structure OF adder4 IS
SIGNAL C : STD_LOGIC_VECTOR(1 TO 3) ;
BEGIN
stageO: fulladd PORT MAP (Cin, X(0), Y(0), S(0), €(1)):
stagel: fulladd PORT MAP (C(1), X(1), Y(1), (1), C(2)):;
stage2: fulladd PORT MAP (C(2), X(2), Y(2). S(2), €(3)):
stage3: fulladd PORT MAP (C(3), X(3), Y(3). S(3), Cout):
END Structure ;
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Somador 16 bits - STD_Logic_Signed
Comportamental

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE ieee.std_logic_signed.all ;

ENTITY adder16 IS
PORT (X, Y: IN STD_LOGIC_VECTOR(15 DOWNTO 0):
S : OUT STD_LOGIC_VECTOR(15 DOWNTO 0)):
END adder16 :

ARCHITECTURE Behavior OF adder16 IS
BEGIN

S<«<=X+VY:
END Behavior
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Somador 16 bits - STD_Logic_Signed

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE ieee.std_logic_signed.all ;

ENTITY adder16 IS
PORT (Cin :IN STD_LOGIC ;
X,Y :IN STD_LOGIC_VECTOR(15 DOWNTO 0) :
S :OUT STD_LOGIC_VECTOR(15 DOWNTO 0);
Cout, Overflow : OUT STD_LOGIC );
END adder16 ;
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Somador 16 bits - STD_Logic_Signed

ARCHITECTURE Behavior OF adder16 IS

SIGNAL Sum : STD_LOGIC_VECTOR(16 DOWNTO 0);
BEGIN

Sum <= ('0' &X) + Y + Cin ;

S <= Sum(15 DOWNTO 0) :

Cout <= Sum(16) :

Overflow <= Sum(16) XOR X(15) XOR Y(15) XOR Sum(15);
END Behavior ;
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Somador 16 bits - STD_Logic_Arith

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE ieee.std_logic_arith.all ;

ENTITY adder16 IS
PORT (Cin :IN STD_LOGIC :
X, Y :IN SIGNED(15 DOWNTO 0):
s : OUT SIGNED(15 DOWNTO 0):
Cout, Overflow : OUT STD_LOGIC ).
END adder16 ;

Mcs4z
09.16

Somador 16 bits - STD_Logic_Arith

ARCHITECTURE Behavior OF adder16 IS

SIGNAL Sum : SIGNED(16 DOWNTO 0) ;
BEGIN

Sum <= ('0' &X) + Y + Cin ;

S <= Sum(15 DOWNTO 0) :

Cout <= Sum(16) :

Overflow <= Sum(16) XOR X(15) XOR Y(15) XOR Sum(15);
END Behavior ;
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Somador 16 bits - Comportamental

ENTITY adder16 IS
PORT (X, Y : IN INTEGER RANGE -32768 TO 32767;
S : OUT INTEGER RANGE -32768 TO 32767);
END adder16 ;

ARCHITECTURE Behavior OF adder16 IS
BEGIN

S<=X+VY;
END Behavior ;
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Somador BCD

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE ieee.std_logic_unsigned.all ;
ENTITY BCD IS
PORT (X, ¥ : IN STD_LOGIC_VECTOR(3 DOWNTO 0);
S : OUT STD_LOGIC_VECTOR(4 DOWNTO 0)):
END BCD:

ARCHITECTURE Behavior OF BCD IS
SIGNAL Z : STD_LOGIC_VECTOR(4 DOWNTO 0):
SIGNAL Adjust : STD_LOGIC:
BEGIN
Z<=(0"&X)+V:
Adjust <= '1' WHEN Z > 9 ELSE '0';
S <= Z WHEN (Adjust = '0') ELSE Z + 6:
END Behavior ;
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MUX - Comandos Concorrentes

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY mux2tol IS
PORT (WO, wi, s : IN STD_LOGIC ;
: OUT STD_LOGIC ) ;
END mux2tol ;

ARCHITECTURE Behavior OF mux2tol IS
BEGIN
WITH s SELECT
f <= w0 WHEN '0',
wl WHEN OTHERS :
END Behavior ;
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MUX - Comandos Concorrentes

LIBRARY ieee :
USE ieee.std_logic_1164.all ;
ENTITY mux4tol IS
PORT (w0, wl, w2, w3 : IN STD_LOGIC ;
s :IN STD_LOGIC_VECTOR(1 DOWNTO 0):
f :OUT STD_LOGIC) :
END mux4tol :

ARCHITECTURE Behavior OF mux4tol IS
BEGIN
WITH s SELECT
f <= wO WHEN "00",

wl WHEN "01",

w2 WHEN "10",

w3 WHEN OTHERS :
END Behavior ;
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MUX

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

PACKAGE mux4tol_package IS
COMPONENT mux4tol
PORT (w0, wl, w2, w3 : IN STD_LOGIC :
s :IN STD_LOGIC_VECTOR(1 DOWNTO 0);
f : OUT STD_LOGIC ) ;
END COMPONENT :
END mux4tol_package :
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MUX

LIBRARY ieee :

USE ieee.std_logic_1164.all :
LIBRARY work ;

USE work.mux4tol_package.all ;

ENTITY muxl6tol IS
PORT (w : IN STD_LOGIC_VECTOR(O TO 15) ;
s : IN STD_LOGIC_VECTOR(3 DOWNTO 0) :
f : OUT STD_LOGIC ) :
END mux16tol ;
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MUX

ARCHITECTURE Structure OF mux16tol IS
SIGNAL m : STD_LOGIC_VECTOR(O TO 3);

BEGIN
Mux1: mux4tol PORT MAP (w(0), w(l), w(2), w(3),
s(1 DOWNTO 0), m(0) ):
Mux2: mux4tol PORT MAP (w(4), w(5), w(6), w(7),
s(1 DOWNTO 0), m(1) ):
Mux3: mux4tol PORT MAP (w(8), w(9), w(10), w(11),
s(1 DOWNTO 0), m(2) ):
Mux4: mux4tol PORT MAP (w(12), w(13), w(14), w(15),
s(1 DOWNTO 0), m(3) ):
Mux5: mux4tol PORT MAP (m(0), m(1), m(2), m(3),
s(3 DOWNTO 2), f):
END Structure :

Mes4az
09.24




MUX

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY mux2tol IS
PORT (WO, wl, s : IN STD_LOGIC;
f: OUT STD_LOGIC):
END mux2tol :

ARCHITECTURE Behavior OF mux2tol IS
BEGIN

f <= wO WHEN s = '0' ELSE wl ;
END Behavior ;
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Decodificador

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY dec2to4 IS
PORT w :IN STD_LOGIC_VECTOR(1 DOWNTO 0);
En : IN STD_LOGIC;
y i OUT STD_LOGIC_VECTOR(O TO 3));
END dec2to4 ;
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Decodificador

ARCHITECTURE Behavior OF dec2to4 IS
SIGNAL Enw : STD_LOGIC_VECTOR(2 DOWNTO 0);

BEGIN
Enw <= En & w ;
WITH Enw SELECT
y <= "1000" WHEN "100",
"0100" WHEN "101",
"0010" WHEN "110",
"0001" WHEN "111",
"0000" WHEN OTHERS :
END Behavior ;
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Codificador

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
ENTITY priority IS
PORT (w :IN STD_LOGIC_VECTOR(3 DOWNTO 0);
y : OUT STD_LOGIC_VECTOR(1 DOWNTO 0);
z : OUT STD_LOGIC ).
END priority:

ARCHITECTURE Behavior OF priority IS
BEGIN
y <= "11" WHEN w(3) = '1' ELSE
"10" WHEN w(2) = '1' ELSE
"01" WHEN w(1) = '1' ELSE "00":
z <= '0' WHEN w = "0000" ELSE '1';
END Behavior ;
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Codificador

LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY priority IS
PORT (w : IN  STD_LOGIC_VECTOR(3 DOWNTO 0);
y : OUT STD_LOGIC_VECTOR(1 DOWNTO 0);
z : OUT STD_LOGIC ).
END priority:
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Codificador

ARCHITECTURE Behavior OF priority IS
BEGIN
WITH w SELECT
y <= "00" WHEN "0001",
"01" WHEN "0010",
"01" WHEN "0011",
"10" WHEN "0100",
"10" WHEN "0101",
"10" WHEN "0110",
"10" WHEN "0111",
"11" WHEN OTHERS:
WITH w SELECT
z <= '0' WHEN "0000",
'1'" WHEN OTHERS:
END Behavior ;
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Comparador - Sem Sinal

LIBRARY ieee ;
USE ieee.std_logic_1164.all;
USE ieee.std_logic_unsigned.all:
ENTITY compare IS
PORT (A, B : IN STD_LOGIC_VECTOR(3 DOWNTO 0);
AeqB, AgtB, AltB : OUT STD_LOGIC );
END compare :

ARCHITECTURE Behavior OF compare IS
BEGIN
AeqB <= '1' WHEN A = B ELSE '0";
AgtB <= '1' WHEN A > B ELSE '0':
AltB <= '1' WHEN A < B ELSE '0';
END Behavior :
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Comparador - Com Sinal

LIBRARY ieee :
USE ieee.std_logic_1164.all;
USE ieee.std_logic_arith.all;
ENTITY compare IS
PORT (A, B : IN SIGNED(3 DOWNTO 0) :
AeqB, AgtB, AHB : OUT STD_LOGIC ) ;
END compare ;

ARCHITECTURE Behavior OF compare IS
BEGIN
AeqB <= '1' WHEN A = B ELSE '0' ;
AgtB <= '1' WHEN A > B ELSE '0'
AltB <= '1' WHEN A < B ELSE '0' ;
END Behavior ;
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Generate Statement

Mux 16-para-1 usando Generate Statement

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;
USE work.mux4tol_package.all ;

ENTITY muxlétol IS
PORT (w : IN STD_LOGIC_VECTOR(O TO 15) ;
s : IN STD_LOGIC_VECTOR(3 DOWNTO 0):
f : OUT STD_LOGIC ) ;
END mux16tol
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Generate Statement

Mux 16-para-1 usando Generate Statement

ARCHITECTURE Structure OF mux16tol IS
SIGNAL m : STD_LOGIC_VECTOR(O TO 3) :
BEGIN
G1: FOR i IN O TO 3 GENERATE
Muxes: mux4tol PORT MAP (w(4*i), w(4*i+1), w(4*i+2),
w(4*i+3), s(1 DOWNTO 0), m(i)):
END GENERATE :
Mux5: mux4tol PORT MAP (m(0), m(1), m(2), m(3),
s(3 DOWNTO 2), f ) :
END Structure :

Mcs42
09.34

Instanciagdo Condicional

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY dec4tol6 IS
PORT (w :IN STD_LOGIC_VECTOR(3 DOWNTO 0);
En : IN STD_LOGIC ;
y : OUT STD_LOGIC_VECTOR(O TO 15));
END dec4tol6 ;

ARCHITECTURE Structure OF dec4to16 IS
COMPONENT dec2to4
PORT (w : IN STD_LOGIC_VECTOR(1 DOWNTO 0):
En : IN STD_LOGIC:
y : OUT STD_LOGIC_VECTOR(O TO 3)):
END COMPONENT ;
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Instanciagdo Condicional

SIGNAL m : STD_LOGIC_VECTOR(O TO 3);

BEGIN
G1: FOR i IN O TO 3 GENERATE
Dec_ri: dec2to4 PORT MAP
(w(1 DOWNTO 0), m(i), y(4*i TO 4*i+3));
G2: IF i=3 GENERATE
Dec_left: dec2to4 PORT MAP
(w(i DOWNTO i-1), En, m);
END GENERATE: -- IF
END GENERATE; -- FOR
END Structure;
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MUX - Comandos Segqlienciais

LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY mux2tol IS
PORT (w0, wl, s : IN STD_LOGIC:
f : OUT STD_LOGIC ):
END mux2tol :

ARCHITECTURE Behavior OF mux2tol IS
BEGIN
PROCESS (w0, wl, s)
BEGIN
IFs="'0"
THEN f <= w0 :
ELSE f <=wl:
END IF :
END PROCESS :
END Behavior ;
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MUX - Comandos Segqtienciais

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY mux2tol IS
PORT (w0, wl, s : IN STD_LOGIC:
: OUT STD_LOGIC):
END mux2tol :

ARCHITECTURE Behavior OF mux2tol IS
BEGIN
PROCESS (w0, wl, s)
BEGIN
f <= wo;
IFs="'1
THEN f <= wi;
END IF :
END PROCESS:
END Behavior ;
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Codificador

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY priority IS
PORT (w : IN  STD_LOGIC_VECTOR(3 DOWNTO 0);
y :OUT STD_LOGIC_VECTOR(1 DOWNTO 0);
z :OUT STD_LOGIC):
END priority ;
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Codificador
ARCHITECTURE Behavior OF priority IS
BEGIN
PROCESS (w)
BEGIN
IF w(3) = '1' THEN
y <= "11";
ELSIF w(2) = '1' THEN
y <= "10";
ELSTF w(1) = '1' THEN
y <= "01";
ELSE
y <= "00";
END IF :

END PROCESS :
z <= '0' WHEN w = "0000" ELSE '1' ;
END Behavior :
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Codificador

LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY priority IS
PORT (w: IN  STD_LOGIC_VECTOR(3 DOWNTO 0);
y : OUT STD_LOGIC_VECTOR(1 DOWNTO 0):
z : OUT STD_LOGIC) :
END priority :
ARCHITECTURE Behavior OF priority IS
BEGIN
PROCESS (w )
BEGIN
y <= "00";
IF w(l) = '1' THEN y <= "01" ; END IF :
IF w(2) = '1' THEN y <= "10" ; END IF ;
IF w(3) = '1' THEN y <= "11" ; END IF ;
z<="'1";
IF w = "0000" THEN z <= '0' ; END IF ;
END PROCESS :
END Behavior ;

Mc542
09.41

Comparador

LIBRARY ieee
USE ieee.std_logic_1164.all ;

ENTITY comparel IS
PORT (A, B: IN STD_LOGIC :
AeqB : OUT STD_LOGIC) :
END comparel :

ARCHITECTURE Behavior OF comparel IS
BEGIN
PROCESS ( A, B)
BEGIN
AeqB <= '0' ;
IF A = B THEN
AeqB <= '1' ;
END IF :
END PROCESS :
END Behavior:
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Comparador

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY implied IS
PORT (A, B : IN STD_LOGIC :
AeqB : OUT STD_LOGIC) :

END implied :
ARCHITECTURE Behavior OF implied IS
BEGIN
PROCESS ( A, B)
BEGIN -
IF A = B THEN Este (‘:o'dl(g|°t"\:§ERE
AegB <= '1' ; meméria (latc
END IF :

END PROCESS
END Behavior ;
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MUX

LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY mux2tol IS
PORT (w0, wl, s : IN STD_LOGIC :
f : OUT STD_LOGIC) :
END mux2tol;

ARCHITECTURE Behavior OF mux2tol IS
BEGIN
PROCESS (w0, wl, s )
BEGIN
CASE s IS
WHEN '0' => f <= w0 :
WHEN OTHERS => f <= wl ;
END CASE :
END PROCESS :
END Behavior ;
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MUX

LIBRARY ieee ;

USE ieee.std_logic_1164.all ;

ENTITY dec2to4 IS

PORT(w :IN STD_LOGIC_VECTOR(1 DOWNTO O);

En :IN STD_LOGIC;
y :OUT STD_LOGIC_VECTOR(O TO 3)):

END dec2to4 ;

ARCHITECTURE Behavior OF dec2to4 IS

BEGIN
PROCESS (w,En)
BEGIN
IFEn="1" THEN
CASEw IS
WHEN "00" = y«<="1000";
WHEN "01" = y<="0100";
WHEN "10" = y<="0010";
WHEN OTHERS => y<="0001";
END CASE ;
ELSE y <= "0000" ;
END IF;

END PROCESS ;
END Behavior; Mesaz

09.45

BCD para 7 Segmentos

LIBRARY iece :
USE ieee.std_logic_1164.all ;
ENTITY seg7 IS
PORT (bed :IN  STD_LOGIC_VECTOR(3 DOWNTO 0) ;
leds : OUT STD_LOGIC_VECTOR(1 TO7)):

END seg7 ;
ARCHITECTURE Behavior OF seg7 IS
BEGIN
PROCESS ( bed )
BEGIN
CASE bcd IS -- abcdefg
WHEN "0000"  => leds "1111110";
WHEN “0001*  => leds "0110000";
WHEN "0010"  => leds "1101101";
WHEN “0011*  => leds 1111001";
WHEN "0100"  => leds "0110011";
WHEN “0101*  => leds 1011011";
WHEN "0110"  => leds "1011111";
WHEN “0111*  => leds 1110000";

WHEN "1000"  => leds
WHEN "1001"  => leds
WHEN OTHERS => leds
END CASE :
END PROCESS :
END Behavior ;

"1111111%;

<=
<=
<=
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