设计要求：
1. 由100MHZ的系统时钟分频得到秒时基
2. 对秒时基计数，在数码管上显示小时，分钟和秒的计时信息。
3. 可对分和时进行校准
使用BTN1和BTN0两个按键完成校准。
其中BTN1用于切换三种模式：正常计时，分校准，时校准、
在校准时或分模式时，相应的地位数码管要闪烁
BTN0案件用于在校准时，调整具体的计数值

Quartus内创建工程时如此设置
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语言选择Verilog hdl

引脚编译完后，如此设置
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第一个模块为分频模块产生1HZ的时钟信号，
参数化任意进制加计数器的 Veriog HDL 描述。
module counter #(parameter COUNT_MAX = 60, parameter N = 6)(
    input clk, rst_n,
    input cin,
    output reg [N-1:0] count,
    output reg cout
    );
    always@(posedge clk, negedge rst_n)
        if(!rst_n)
           count<= 0;
        else begin
            cout <= 0;
            if (cin) begin
                 if(count < (COUNT_MAX - 1))
                     count <= count + 1;
                 else begin
                     count<= 0;
                     cout <= 1;
                 end
            end
        end
endmodule

第二个模块为计时模块，以下代码为例
任意进制bcd码计数
module bcd_ counter #(parameter M=60, parameter N = 6)(
     input clk, rst_n,
     input cin,
     output [9:0] bcd,
     output cout
     );
     wire [N-1:0] count;
     counter #(. COUNT_MAX (M), . N(N))
         U1(. clk(clk),
                . rst_n(rst_n),
                . cin(cin),
                . count (count),
                . cout (cout)); //调用自然二进制码的六十进制计数器
     bin2bcd U2(. bin(count), . bcd(bcd)); //调用代码转换模块， 转换为 BCD码
endmodule

第三个模块为用于产生扫描信号分频器
module divider # ( parameter CLK_FREQ = 25000000,//系统时钟输入频率: 25 MHz
                   parameter CLK_OUT_FREQ = 1) //分频器输出时钟频率: 1 Hz
               ( input clk, rst_n,
               output reg clk_out );
    parameter integer N = CLK_FREQ/ (2 * CLK_OUT_FREQ) - 1;
    // log2 constant function
    function integer log2(input integer x);
         integer i;
         begin
              i = 1;
              while (2**i< x)
              begin
                   i = i +1;
         end
         log⁡2=i;
     end
   endfunction
   parameter M = log2(N ) -1;
   reg [M:0] counter; //内部结点
   always @ (posedge cl k or negedge rst_n)
        begin
        if(!rst_n) begin //异步清零
           clk_out <= 0;
           counter <= 0;
        end
        else  begin
            if ( counter < N)
                 counter <= counter +1'b1; //分频计数器加1计数
            else begin
                 counter <= 0;
                 clk_out <= ~ clk_out;
            end
        end
    end
endmodule

第四个模块为显示模块 数码管动态显示

module indicator_scan_top(
    input clk, rst_n,
	 input [15:0] data1,
	 input [15:0] date2,
	 output reg [7:0] seg,
	 output reg [7:0] an 
	 );
	 reg [2:0] sel;
	 reg [4:0] disp;
	 always @ (posedge clk or negedge rst_n) begin
	    if( !rst_n ) begin
		     an =8'b00000000;
			  sel =0;
		 end
		 else begin
		     sel =sel + 1;
			  case (sel)
			  3'b000: begin disp = data1[3:0] ;  an = 8'b00000001 ; end //最石侧数码官显示
           3'b001: begin disp = data1[7:4] ;  an = 8'b00000010 ; end
           3'b010: begin disp = data1[11:8] ; an = 8'b00000100 ; end
           3'b011: begin disp = data1[15:12] ; an = 8'b00001000 ; end 
			  3'b100: begin disp = date2[3:0] ; an = 8'b00010000 ; end 
			  3'b101: begin disp = date2[7:4] ; an = 8'b00100000 ; end
			  3'b110: begin disp = date2[11:8] ; an = 8'b01000000 ; end
			  3'b111: begin disp = date2[15:12] ; an = 8'b10000000 ; end //最左侧数码管显示
           default: ; //默认不做任何操作
			  endcase
		 end
	 end
    always @ (disp) begin
            case( disp)  //数据显示共阳译码器
                4'b0000: seg = 8'b1_1000000 ; //0 
                4'b0001: seg = 8'b1_1111001 ; //1 
                4'b0010: seg = 8'b1_0100100 ; //2 
                4'b0011: seg = 8'b1_0110000 ; //3 
                4'b0100: seg = 8'b1_0011001 ; //4 
                4'b0101: seg = 8'b1_0010010 ; //5 
                4'b0110: seg = 8'b1_0000010 ; //6 
                4'b0111: seg = 8'b1_1111000 ; //7 
                4'b1000: seg = 8'b1_0000000 ; //8
					 4'b1001: seg = 8'b1_0010000 ; //9
					 4'b1010: seg = 8'b1_0001000 ; //A
                4'b1011: seg = 8'b1_0000011 ; //B 
                4'b1100: seg = 8'b1_1000110 ; //C 
                4'b1101: seg = 8'b1_0100001 ; //D 
                4'b1110: seg = 8'b1_0000110 ; //E 
                4'b1111: seg = 8'b1_0001110 ; //F
                default: seg = 8'b0_1111111 ; //熄灭，点亮dp 
              endcase
     end
endmodule


在Quartus内仿真完成后，以游客身份登入远程云端硬件实验平台-登录 (bj-jc.com)进行FPGA仿真后保留后缀为epl的实验文件并更名为“fpga_tu”
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Family & Device Settings [page 3 of 5]

‘Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

Device family ‘Show in ‘Available devices' list
Family:  Cyclone IV E - Package: Any -
Devices: Al * Pncount: 256 S
Target device Speed grade: 8 -
(O Auto device selected by the Fitter Name filter:
O Specific device selected in 'Available devices' list (@ show advanced devices
other: n/a

Available devices:

Name CoreVoltage ~ LEs  Userl/Os  MemoryBits  Embedded multiplier 9-bit element
EP4CEGFI7C8 1.2V 6272 180 276480 30
EP4CEISFI7C8 1.2V 15408 166 516096 12
EP4CE22F17C8 1.2V 2320 154 608256 132
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Category
General Programming Files
Configuration }
e T Selects the optional programming file formats to generate. For device families with multiple
i configuration schemes, if you select a passive configuration scheme in the Configuration tab, the
nused Pins Quartus II software always generates an SRAM Object File (.sof) and either a Partial SRAM Object.
Dual-Purpose Pins. File (.psof) or a Programmer Object File (.pof), depending on the configurable device you are
Capacitive Loading targeting.
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/O Timing () Tabular Text File (.ttf) (] serial Vector Format File (.svf)
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Partial Reconfiguration Cenpesed
() Hexadecimal (Intel-Format) Output File (-hexout)

Start address: 0 Count: Up -

Description:

Generates a Raw Binary File (.rbf) containing configuration data that an intelligent external
controller can use to configure the target device.
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