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module breath_light(

input wire clk ,
input wire rst_n ,
output wire led

)s

parameter time_1s = 26'd49 999 999 ;
parameter time_10ms = 19'd499 999 ;
parameter time_100us = 13'd4_999 ;

reg [18:0]cnt_time_10ms ;
reg [12:0]cnt_time_100us ;

reg [6:0]cnt_10ms ;
reg [6:0]cnt_100us ;

reg flag ;
reg breath_led ;

//10ms*100=1s, The counter clocks 16ms and records the number of 16ms//
always @(posedge clk ) begin
if (~rst_n) begin
cnt_time_1@ms <= 19'de ;
cnt_10ms <= 7'do ;
end
else if ((cnt_10ms == 7'd99)&&(cnt_time_10ms == time_10ms)) begin
cnt_10ms <= 7'do ;
cnt_time_10ms <= 19'do ;
end
else if (cnt_time_l1@ms == time_1@ms) begin
cnt_10ms <= cnt_10ms + 7'd1l ;
cnt_time_1@ms <= 19'do ;
end
else begin
cnt_10ms <= cnt_10ms ;
cnt_time_10ms <= cnt_time_1l10ms + 19'd1l ;
end
end

//100us*100=10ms, The counter clocks 100us and records the number of 100us//
always @(posedge clk ) begin
if (~rst_n) begin



cnt_time_100us <= 13'do ;
cnt_100us <= 7'do ;

end

else if ((cnt_100us == 7'd99)&&(cnt_time_100us == time_100us)) begin
cnt_100us <= 7'do ;
cnt_time_100us <= 13'do ;

end

else if (cnt_time_100us == time_100us) begin
cnt_100us <= cnt_100us + 7'dl ;
cnt_time_100us <= 13'do ;

end

else begin
cnt_100us <= cnt_100us ;
cnt_time_100us <= cnt_time_100us + 13'dl ;

end

end

[*----- When the flag signal is 6, the LED light is dark to light; -----
----- when the flag signal is 1, the LED light 1is light to dark; -----*/
always @(posedge clk ) begin
if (~rst_n)
flag <= 1'b0 ;
else if ((cnt_1@6ms == 7'd99)&&(cnt_time_10ms == time_10ms))
flag <= ~flag ;
end

//control the signal to Low Level by counting the number of 10ms and 106us//
always @(posedge clk ) begin

if (~rst_n)
breath_led <= 1'b0 ;
else if (cnt_time_10ms == time_10ms)

breath_led <= 1'bl ;
else if (cnt_10ms + 1'bl == cnt_100us)
breath_led <= 1'b0 ;
end

assign led = (!flag) ? breath led : ~breath_led ;

endmodule
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