Decoders
LIBRARY ieee;
USE ieee.std_logic_1164.ALL;

ENTITY decode1 IS
PORT(
d1, d0 : IN STD_LOGIC;
y0, y1, y2, y3 : OUT STD_LOGIC);
END decode1;

ARCHITECTURE decoder1 OF decode1 IS
BEGIN
y0 <= (not d1) and (not d0);
y1 <= (not d1) and ( d0);
y2 <= ( d1) and (not d0);
y3 <= ( d1) and ( d0);
END decoder1;
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Use vectors:
LIBRARY ieee;
USE ieee.std_logic_1164.ALL;

ENTITY decode2 IS
PORT (
d : IN STD_LOGIC_VECTOR (1 downto 0);
y : OUT STD_LOGIC_VECTOR (3 downto 0));
END decode2;

ARCHITECTURE decoder2 OF decode2 IS
BEGIN
y(0) <= (not d(1)) and (not d(0));
y(1) <= (not d(1)) and ( d(0));
y(2) <= ( d(1)) and (not d(0));
y(3) <= ( d(1)) and ( d(0));
END decoder2;

Use With
LIBRARY ieee;
USE ieee.std_logic_1164.ALL;
ENTITY decode2a IS
PORT (
d : IN STD_LOGIC_VECTOR (1 downto 0);
y : OUT STD_LOGIC_VECTOR (3 downto 0));
END decode2a;
ARCHITECTURE decoder OF decode2a IS
BEGIN
—— based on binary value of d
WITH d SELECT
y <= “0001” WHEN “00”,
“0010” WHEN “01”,
“0100” WHEN “10”,
“1000” WHEN “11”,
“0000” WHEN others;
END decoder;
Comparators
—— compare2.vhd
ENTITY compare2 IS
PORT(
a, b : IN BIT_VECTOR (1 downto 0);
agtb, aeqb, altb : OUT BIT);
END compare2;

ARCHITECTURE a OF compare2 IS
BEGIN
altb <= (not (a(1)) and b(1)) or ((not (a(1) xor b(1))) and (not (a(0)) and b(0)));
aeqb <= (not (a(1) xor b(1))) and (not (a(0) xor b(0)));
agtb <= (a(1) and not (b(1))) or ((not (a(1) xor b(1))) and (a(0) and not (b(0))));
END a;
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four-bit comparator

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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ENTITY compare2 IS

PORT(

x1,x0, y1,y0 : IN BIT;

agtb, aeqb, altb : OUT BIT);

END compare2;

ARCHITECTURE a OF compare2 IS

signal a:bit_vector(1 downto 0);

signal b:bit_vector(1 downto 0);

BEGIN

a(1) <= x1;

a(0) <= x0;

b(1) <= y1;

b(0) <= y0;

altb <= (not (a(1)) and b(1)) or ((not (a(1) xor b(1))) and (not (a(0)) and b(0)));

aeqb <= (not (a(1) xor b(1))) and (not (a(0) xor b(0)));

agtb <= (a(1) and not (b(1))) or ((not (a(1) xor b(1))) and (a(0) and not (b(0))));

END a;


