----------------------------------------------------------------------------------
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-- 
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-- Target Devices: 
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-- Description: 

--

-- Dependencies: 

--

-- Revision: 
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-- Additional Comments: 

--

----------------------------------------------------------------------------------

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

---- Uncomment the following library declaration if instantiating

---- any Xilinx primitives in this code.

--library UNISIM;

--use UNISIM.VComponents.all;

entity Parkhaus is

   generic (Takte : integer := 500000); -- 50=1MHz 50.000=1KHz 50.000.000=1Hz


Port ( clk  : in  STD_LOGIC;

           reset: in STD_LOGIC;




  north : in  STD_LOGIC;

           east : in  STD_LOGIC;

           south : in  STD_LOGIC;

           west : in  STD_LOGIC;

           e : in  STD_LOGIC_VECTOR (3 downto 0);

           az : out  STD_LOGIC_VECTOR (3 downto 0);

           ae : out  STD_LOGIC_VECTOR (3 downto 0);       




  led_rot : out  STD_LOGIC;

           led_gruen : out  STD_LOGIC;




  ton : out STD_LOGIC;




  ci: out STD_LOGIC;




  cze: out STD_LOGIC);

end Parkhaus;

architecture Verhalten of Parkhaus is

-- Signaldeklarationen

    signal x, ci_int, ze_zl, vr, zz_zl, cze_int, clknew : STD_LOGIC;

    signal zz : STD_LOGIC_VECTOR (3 downto 0) :="0000";


 signal ze : STD_LOGIC_VECTOR (3 downto 0) :="0000";


 signal count : integer range 50 to 50000000 := Takte;

-- Deklaration für Flankenerkennung

type ZUSTAENDE is (A,B,C);

signal ZUSTAND, FOLGEZUSTAND : ZUSTAENDE;

begin

-- Pinbelegung Eingänge

  ze_zl <= south;

  zz_zl <= north;

  vr   <= east;        --bei vr=0 vorwärts, bei vr=1 rückwärts

  x    <= east xor west; --Signal für die Flankenerkennung

-- Flankenerkennung des ci_int am niederwertigen Zähler

    FLANKENERKENNUNG:  process (x, ZUSTAND)

    begin

      case ZUSTAND is

          when A=> if x='1' then FOLGEZUSTAND <=A;

                      else FOLGEZUSTAND <=B;

                      end if;

                      ci_int <= '0';

          when B=> if x='1' then FOLGEZUSTAND <=C;

                      else FOLGEZUSTAND <=B;

                      end if;

                      ci_int <= '0';

          when C=> if x='1' then FOLGEZUSTAND <=A;

                      else FOLGEZUSTAND <=B;

                      end if;

                      ci_int <= '1';

      end case;

    end process FLANKENERKENNUNG;

    ZUSTANDSWECHSEL: process (clk,reset)

    begin

        if reset='1' then ZUSTAND <=A;



  elsif rising_edge(clk) then ZUSTAND<=FOLGEZUSTAND;

        end if;

    end process ZUSTANDSWECHSEL;

-- Niederwertiger BCD Zähler (Einer)

    BCD_LOW: process (clk, ci_int, ze_zl, e, vr, ze, reset)

    begin

       if reset='1' then ze<="0000";



  elsif rising_edge(clk) then

          if ze_zl='1' then

              if e>9 then ze<="0000";

              else ze<=e;

              end if;

          else

              if ci_int='0' then ze<=ze;

              else

                  if vr='1' then

                      if ze=0 then ze<="1001";

                      else ze<=ze-1;

                      end if;

                  else

                      if ze=9 then ze<="0000";

                      else ze<=ze+1;

                      end if;

                  end if;

              end if;

          end if;

        end if;

    end process BCD_LOW;

-- Ausgabe

    ae<=ze;

-- Höherwertiger BCD Zähler (Zehner)

    BCD_HIGH: process (clk, cze_int, zz_zl, e, vr, zz, reset)

    begin


if reset='1' then zz<="0000";
  

    elsif rising_edge(clk) then

          if zz_zl='1' then

              if e>9 then zz<="0000";

              else zz<=e;

              end if;

          else

              if cze_int='0' then zz<=zz;

              else

                  if vr='1' then

                      if zz=0 then zz<="1001";

                      else zz<=zz-1;

                      end if;

                  else

                      if zz=9 then zz<="0000";

                      else zz<=zz+1;

                      end if;

                  end if;

              end if;

          end if;

        end if;

    end process BCD_HIGH;

--Carryout

 az<=zz;

cze_int<='1' when ci_int='1' and ((vr='0' and ze=9) or ze=15) else'0';

-- LED´s

led_rot  <='1' when (zz="0000" and ze<"0101") else '0';

led_gruen<='1' when (zz="0000" or ze>="0101") else '0';

   -- Ausgang Ton

ton <='1' when (zz="0000" and ze<"0101") and clknew <= '1';

--Frequenzteiler

  Frequenz: process(clk, clknew)


begin



if(clk'Event and clk ='1') then




count <= count - 1;




if(count = 0) then





count <= Takte;





clknew <= not clknew;




end if;





end if;


end process;

end Verhalten;

