library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity state is

port(clk, reset: in std_logic;


 light: out std_logic_vector(11 downto 0);
         ew_high, ns_high: out std_logic_vector(3 downto 0);

     ew_low, ns_low: out std_logic_vector(3 downto 0));
end state;
 architecture bhv of state is
    type s is(s0, s1, s2, s3); 

signal current_state: s; 
   
signal east_red, east_yellow, east_green: std_logic; --东方三种灯

signal west_red, west_yellow, west_green: std_logic; --西方三种灯

signal north_red, north_yellow, north_green: std_logic; --北方三种灯

signal south_red, south_yellow, south_green: std_logic; --南方三种灯
    signal tmp1,tmp2,tmp3,tmp4:std_logic_vector(3 downto 0);

begin 
     process(reset, clk, current_state)


begin



if(clk = '1' and clk'event) then --当clk 处于上升沿




if reset = '1' then





current_state <= s0; --复位时强行进入s0状态





tmp1<= "0000";





tmp2 <= "0101";





tmp3 <= "0000";





tmp4 <= "0101";




else





if(tmp1 = "0000" and not(tmp2 = "0000")) then --如果低位不够减，则高位减一，低位置9






tmp1<= "1001";






tmp2 <= tmp2 - 1;





else --每扫描一次，时间减一，如果低位够减，则只需低位减一,高位不变






tmp1 <= tmp1 - 1;






tmp2 <= tmp2;





end if;





if(tmp3 = "0000" and not(tmp4 = "0000")) then






tmp3 <= "1001";






tmp4 <= tmp4 - 1;





else






tmp3 <= tmp3 - 1;






tmp4 <= tmp4;





end if;





case current_state is --检测当前状态
                         when s0 => --当现在是南北红，东西绿








north_red <= '1'; south_red <= '1';








north_yellow <= '0'; south_yellow <= '0';








north_green <= '0'; south_green <= '0';








east_yellow <= '0'; west_yellow <= '0';








east_green <= '1'; west_green <= '1';








east_red <= '0'; west_red <= '0';








if(tmp2= "0000" and tmp1 = "0101") then --如果绿灯时间结束








current_state <= s1; --改变状态为南北红，东西黄








end if;






when s1 => --当现在是南北红，东西黄








north_red <= '1'; south_red <= '1';








north_yellow <= '0'; south_yellow <= '0';








north_green <= '0'; south_green <= '0';








east_yellow <= '1'; west_yellow <= '1';








east_green <= '0'; west_green <= '0';








east_red <= '0'; west_red <= '0';








                              --黄灯显示时间为5








if(tmp2= "0000" and tmp1 = "0000") then --黄灯时间结束








current_state <= s2; --南北绿，东西红








tmp2 <= "0011"; tmp1<= "0000"; --绿灯加黄灯显示时间为30








tmp4 <= "0011"; tmp3<= "0000"; --红灯显示时间为30







end if;






when s2 => --当现在是南北绿，东西红







    north_green <= '1'; south_green <= '1';








north_red <= '0'; south_red <= '0';








north_yellow <= '0'; south_yellow <= '0';








east_red <= '1'; west_red <= '1';








east_green <= '0'; west_green <= '0';








east_yellow <= '0'; west_yellow <= '0';








if(tmp4 = "0000" and tmp3 = "0101") then --绿灯时间结束








current_state <= s3; --南北黄，东西红








end if;













when s3 => --当现在是南北黄，东西红








north_yellow <= '1'; south_yellow <= '1';








north_green <= '0'; south_green <= '0';








north_red <= '0'; south_red <= '0';








east_red <= '1'; west_red <= '1';








east_green <= '0'; west_green <= '0';








east_yellow <= '0'; west_yellow <= '0';








            --黄灯时间为5








if(tmp4 = "0000" and tmp3 = "0000") then --黄灯时间结束








 current_state <= s0; --南北红，东西绿







 
tmp2 <= "0101"; tmp1 <= "0001"; --红灯时间为50








tmp4 <= "0101"; tmp3 <= "0000"; --绿灯加黄灯时间为50







end if;
         


end case;




end if;



end if;


end process;


light(0) <= east_red; light(1) <= east_green;


light(2) <= east_yellow;


light(3) <= south_red; light(4) <= south_green;


light(5) <= south_yellow;


light(6) <= west_red; light(7) <= west_green;


light(8) <= west_yellow;


light(9) <= north_red; light(10) <= north_green;


light(11) <= north_yellow;
        ew_low<=tmp1;ew_high<=tmp2;


ns_low<=tmp3;ns_high<=tmp4;
end  bhv;
