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VHDL Tehtava 1 : JK-Kiikku — toteutettu IF:ll1a

Koodi:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity JK_kiikku2 is
Port (J : in std_logic;

K : in std_logic;
CLK : in std_logic;
Reset : in std_logic;
Q : out std_logic;
Q_not : out std_logic);

end JK_kiikku2;

architecture Behavioral of JK_kiikku2 is
begin
process(J,K,CLK,Reset)

variable MP_Q : std_logic;
variable MP_Q_not : std_logic;

begin

if (Reset = '1") then
MP_Q :="0";
MP_Q_not :="1";
Q <="0%
Q_not <="1"

elsif (CLK'event and CLK = '1") then
if J ='0"and K ='0") then
Q <= MP_Q;
Q_not <= MP_Q_not;
elsif (J ='0" and K = '1") then
MP_Q :="0";
MP_Q_not :='1';
Q <= MP_Q;
Q_not <= MP_Q_not;
elsif (J ='1"and K ='0") then
MP_Q :="1%;
MP_Q_not :='0";
Q <= MP_Q;
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Q_not <= MP_Q_not;

elsif (J ='1"and K ="'1") then
MP_Q := not MP_Q;
MP_Q_not := not MP_Q_not;
Q <= MP_Q;
Q_not <= MP_Q_not;

end if;

end if;

end process;

end Behavioral;

Simulointi:
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VHDL Tehtava 1 : JK-Kiikku — toteutettu WHEN:Ila

Koodi:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity JK_kiikku3 is
Port (J : in std_logic;

K : in std_logic;
CLK : in std_logic;
Reset : in std_logic;
Q : out std_logic;
Q_not : out std_logic);

end JK_Kkiikku3;

architecture Behavioral of JK_kiikku3 is
begin
process(J,K,CLK,Reset)

variable MP_Q : std_logic;
variable MP_Q_not : std_logic;
variable sel : std_logic_vector(1 downto 0);

begin
sel := J&K;

if (Reset = '1") then
MP_Q :="0";
MP_Q_not :="'1";
Q <="0%
Q_not <="1";

elsif (CLK'event and CLK = '1") then
case (sel) is
when "00" =>
Q <= MP_Q;
Q_not <= MP_Q_not;
when "01" =>
MP_Q :="0";
MP_Q_not :='1';
Q <= MP_Q;
Q_not <= MP_Q_not;
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when "10" =>
MP_Q :="1%;
MP_Q_not := '0';
Q <= MP_Q;
Q_not <= MP_Q_not;
when "11" =>
MP_Q := not MP_Q;
MP_Q_not := not MP_Q_not;
Q <= MP_Q;
Q_not <= MP_Q_not;
when others =>
end case;
end if;

end process;

end Behavioral;

Simulointi:

t/q_not

LI T U T T T T W T T U T T I A O I O I
1 1 us 2us Jus 4 us 5 us




Pasi VVahamartti

ISTASE / C1303

VHDL Tehtava 2 : My _and_or

Koodi:
my__and-behavioral
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity My_and is
Port ( 11 : in std_logic;

12 : in std_logic;

O1 : out std_logic);
end My_and;
architecture Behavioral of My_and is
begin

Ol <= 11 and 12;

end Behavioral;

TEHTAVAT 5(13)
I1IE20100 — Ohjelmoitavat porttimatriisit

24.4.2007

my_or-behavioral

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity my_or is
Port ( 11 : in std_logic;
12 : in std_logic;
O1 : out std_logic);
end my_or;
architecture Behavioral of my_or is
begin
Ol <=11lorl2z;

end Behavioral;
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my_and_or-behavioral

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity my_and_or is

Port ( A : in std_logic;
B : in std_logic;
C : in std_logic;
D : in std_logic;
Z : out std_logic);

end my_and_or;
architecture Behavioral of my_and_or is

COMPONENT my_and
Port ( I1 : in std_logic;
12 : in std_logic;
O1 : out std_logic);
end component;

COMPONENT my_or is
Port ( 11 : in std_logic;
12 : in std_logic;
O1 : out std_logic);
end component;

signal SIG1 : std_logic;
signal SIG2 : std_logic;

begin
my_andl : my_and port map ( I11==>A, 12=>B, 01=>SIG1 );
my_and2 : my_and port map ( 11=>C, 12=>D, O1=>SIG2);
my_orl : my_or port map ( 11=>SIG1, 12=>SI1G2, 01=>Z);
end Behavioral;

Simulointi:
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VHDL Tehtava 3 : PWM-modulaattori

Koodi:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity PWM is
Port ( clock : in std_logic;
ref : in std_logic_vector(7 downto 0);
enable_PWM : in std_logic;
reset PWM : in std_logic;
PWM_out : out std_logic
);
end PWM;

architecture Behavioral of PWM is
signal count : std_logic_vector(7 downto 0);
begin
process (clock, reset PWM, enable_ PWM)
begin
if reset PWM = '1' or enable_PWM = '0' then
count <= "00000000";
PWM_out <= "0;
elsif clock='0" and clock’event and enable_ PWM="1" and reset_ PWM = 'O’ then
if count <"11111111" then
count <= count + '1';
if count > ref then
PWM_out <= '0";
else
PWM_out <= "1";
end if;
else

count <= "00000000";
end if;
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end if;
end process;

end Behavioral;

Simulointi:
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VHDL Tehtava : FOR LOOP and

Koodi:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity forluuppiandi is
Port ( A : in std_logic_vector(7 downto 0);
B : in std_logic_vector(7 downto 0);
Z : out std_logic_vector(7 downto 0));
end forluuppiandi;

architecture Behavioral of forluuppiandi is

begin
process (A,B)
begin
for i in 7 downto O loop
Z(i) <= A(i) and B(i);
end loop;
end process;
end Behavioral;
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VHDL Tehtava : FOR LOOP laskuri

Koodi:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity forluuppilaskuri is
Port ( outl : out std_logic;
clk : in std_logic;
aa: out integer;
reset : in std_logic);
end forluuppilaskuri;
architecture Behavioral of forluuppilaskuri is

begin

process (clk)
variable laskuri : integer;

begin

if reset = '1' then
laskuri := 0;
aa <= 0;

elsif clk="1' and clk'event then

for i in 19 downto O loop

laskuri := laskuri + 1;
if laskuri > 100 then
outl <="'0";
else
outl <="1";
end if;
aa <=laskuri;
end loop;

end if;
end process;

end Behavioral;
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Teknologiatoteutus:
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VHDL Tehtava : Generic ja Generate

Koodi:

generic_generate-behavioral

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity generic_generate is
generic (cycles: positive:=10);
Port(D,clr,clk : in bit;
g : out bit);
end generic_generate;

architecture Behavioral of generic_generate is
component dff is
Port(D,clr,clk : in bit;
g : out bit);
end component;

signal s :bit_vEctor(cycles - 1 downto 1);
begin

cycleEQL:if cycles = 1 generate
di1: dff port map (D,clr,clk,q);
end generate cycleEQ1;

cycleGT1: if cycles > 1 generate

first:dff port map (D,clr,clk,s(1));
inTheMiddle:For i in 2 to cycles-1 generate
di: dff port map (s(i-1),clr,clk,s(i));

end generate;

last: dff port map (s(cycles-1),clr,clk,q);
end generate cycleGT1;
end Behavioral;
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dff-behavioral

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity dff is
Port ( D : in std_logic;
clr : in std_logic;
clk : in std_logic;
q : out std_logic);
end dff;

architecture Behavioral of dff is
begin
process (D,clr,clk)
begin
if (clr="1") then
q <="07%
elsif (clk'event and clk='1' and clr='0") then
g <=D;
end if;

end process;

end Behavioral;



