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基于Basys2的具有高精度测温的FPGA多功能系统
摘要：随着信息产业和微电子技术的发展，FGPA设计技术已经成为信息产业最热门的技术之一，应用范围遍及航空航天、医疗、通讯、网络通讯、安防、广播、汽车电子、工业、消费类市场、测量测试等多个热门领域。FPGA正以各种电子产品的形式进入了日常生活的各个角落。很多领域对于温度的测量既要精确又要简便，从而作者研究了用DS18B20温度传感器来测量温度，因为此温度传感器内部具有A/D转换，所以本系统较之部分其他系统更加得简便小巧，并且具有0.1℃的高精度。本系统除了能正确显示温度外还具有信号发生器和频率计的部分功能。
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一、系统设计目标
1.  基本设计目标
1) 使用Digilent Basys 开发板可输出1KHZ正弦波信号(仿真)，

2) 输出正弦波信号的同时，可输出同频方波信号。

3) 可对该信号进行计数，并在Digilent Basys 开发板上显示频率计数结果（精确到Hz）。

2.  发挥与拓展
1) 基于DS18B20的高精度温度测量及显示。

2) 可通过拨码或按键输入指定所生成输出信号的频率；
3) 实现输出信号的DA转换（附加必要外围电路）；
4) 增加输出波形的种类（如三角波、锯齿波等）。
5) 提高所设计实现的波形发生器与频率计的量程与精度；
二、系统方案设计与论证
1 系统方案选择与比较
1温度计：
温度传感器的选择：LM35 优点：方案简单，可借鉴的资料多

缺点：精度不高，0.5℃。需要器件多（如还需A/D转换），集成度不高。

相比较之下    DS18B20 优点：内部有A/D转换，64位ROM，EEPROM集成度高，温度精度高，0.1℃。
              缺点: 方案复杂，可借鉴资料少。

本系统采用DS18B20作为温度传感器

2. 频率测量方案：

采用直接测频法。直接测频法就是在确定的闸门时间内，记录被测信号的脉冲个数。由于闸门时间通常不是待测信号的整数倍，这种方法的计数值也会产生最大为±1个脉冲误差。进一步分析测量准确度：设待测信号脉冲周期为Tx,频率为Fx，当测量时间为T=1s时，测量准确度为＆=Tx/T=1/Fx。由此可知直接测频法的测量准确度与信号的频率有关：当待测信号频率较高时，测量准确度也较高，反之测量准确度也较低。
3.波形发生器
该系统可以产生三角波、锯齿波、方波、正弦波。三角波和锯齿波通过控制一个变量的线性增减来改变输出波形的幅度；正弦波是通过查表法，由系统时钟控制一个变量，根据这个变量查找（case语句）到相应正弦波的幅值。得到相应波形的幅值之后通过IO端口输出到外电路，通过外电路的处理的相应的电平直接接到示波器上显示。

4、D/A转换与波形显示

采用DAC0832数模转换器件，将FPGA输出的数字信号转换为模拟信号，由于DAC0832转换得到的是电流，所以需接一个运放将电流转换为电压。
5、波形频率选择和调节，以及幅度调节

(a)频档的选择，有三个频档：500Hz/100Hz/50Hz，另外就是系统默认的1kHz频率。
(b)频率精确调节，可以手动调节，就是通过四个按钮调节频率，由于按钮数量和数码管数量的限制，所以的频率的范围为1~9999Hz（其实范围可以从1Hz到50MHz），调节的精度是1Hz,就是每按一次按钮，频率改变1Hz. 
(c)幅度调节,由于板子芯片资源有限，在芯片上实现的功能有限，所以没有像频率调节的那样可以手动调节，调节的方法是采用倍降的方法将幅度降到相应的倍数，通过两个选择开关组合成一个两位二进制数，再将这个二进制数转换成十进制数作为2的指数得到相应下降的倍数。
2. 系统框图和方案描述
    本系统测温部分采用对外界温度Hz针频率信号进行转换。
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图2.1  测温系统组成框图


图2.2  波形发生组成框图
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三、理论分析计算
温度传感器部分：
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DS18B2与开发板连接时仅需要一条口线即可实现FPGA与DS18B20的双向通讯；其中VDD接开发板的VDD输出端，GND接GND端，I/O端接I/O口。而DS18B20的数据总线工作电流为1mA，VDD为3.4V，所以必须接一个3.3K的上拉电阻，确保传感器正常工作。 
四、单元电路设计与功能实现说明
以测温模块为例
1、单元电路设计(模块)

2.流程图

3. 电路元器件清单
表4.1   电路元器件清单
	型号
	数量
	说明
	备注+参考价格

	DS18B20
	1
	温度传感器
	6

	电阻
	2
	3.3KΩ,10kΩ
	0.01

	DAC0832
	1
	D/A转换
	10

	排针注1
	4
	SIP6
	0.5

	uA741
	1
	运算放大器
	

	连线
	若干
	
	


注：
1、用于连接扩展板与系统板；为满足SIP封装的6脚连接线。
五、测试方案与测试结果
1.  测试方案
温度测量：下载完程序后，按下开关即便完成对于温度的测试，温度显示在数码管。

频率计：由外界输入信号（正弦波，三角波、方波等），测得相应的频率并在数码管上显示，频率范围：0~9999Hz。

波形发生与显示：由内部程序产生波形，通过选择按钮选通相应波形的输出，经过数模转换得到相应的模拟信号，然后输入到示波器上显示，在板子上通过手动选择或输入调节分频器得到不同的频率。
2.  测试仪器
表6.1   测试仪器列表
	型号
	数量
	说明

	TDS1001C-SC
	1
	示波器


3.  测试结果
按下开关1，得到当前温度，如001.9

用示波器输入1000Hz正弦波信号，在数码管上显示1000

选择相应波形时示波器上会显示相应的波形，并且调节频率和幅度时，频率也会改变到相应的频率。
六、收获、体会与建议

参加比赛以来，经过近一个月时间的努力，我们从一个从未接触过Xilinx FPGA的学生成长为具有一定开发能力的小小工程师。正所谓天时不如地利，地利不如人和，从比赛中，我们感受到团队合作的重要性，培养了一种不服输的韧劲。同时张老师的教导起了很大的作用，为我们指明了制作方向，明确了目的。唯一比较遗憾的是由于自身能力的不足，加上时间较紧，没有做出我们预期的效果，不过书山有路勤为径，学海无涯苦作舟，没有什么可以作为借口，只要付出了总会有收获。此外，希望以后能通过课余时间继续FPGA的学习，不断地壮大自己的知识与能力,我们相信只要经过自己不懈的努力，终将”乘风破浪会有时,直挂云帆济沧海”。
七、致谢
本项目一直受到张旭明老师的帮助与关照，从一开始，张老师就给我们指明了项目的实施方案，令我们少走了一些歪路。项目进行中，张老师经常给予我们建设性的意见，在我们陷入困境的时候，能给我们极大的帮助 。老师还给予了我们一定的经济帮助，使得项目可以顺利的开展。在此，我们对张老师表示最真挚的感谢。同时，我们也要感谢Xilinx、digilent、依元素等公司为我们提供了这么一个好的平台及器材，使我们对FPGA得到更进一步的认识，提高了自己专业知识。当然，我们也要感谢组委会的老师们，给予我们这样一个机会，使我们的学习不在仅限于课堂，真正地锻炼了动手能力，提高了综合素质。最后，也要感谢我们自己团队，虽然努力了不一定会得到回报，但是不努力是一定不会有回报的！
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附录二：系统框图
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附录三：系统流程图
1、 温度测量：

2、 波形发生与频率和幅度调节：


[image: image9]

附录四：系统源码清单
//////////////////////////////////////////////////////////////////////////////////温度测量

module tem( clk,sw,one_wire,seg,an,dp,fmq,ledout);

  input      clk ,sw ;                 // 50MHz时钟   

 //input         rst_n,                  // 异步复位

  inout         one_wire;               // One-Wire总线

output seg,an,dp,fmq,ledout;

 reg rst_n;

 reg [19:0]count;

 always@(posedge clk)

 begin

    if(count<20'h80000)

       begin

       rst_n<=1;

       count<=count+1;

       end

    else if(count<20'h8ffff)

       begin

       rst_n<=0;

       count<=count+1;

       end

    else

       rst_n<=1;

 end

//++++++++++++++++++++++++++++++++++++++

// 分频器50MHz->1MHz 开始

//++++++++++++++++++++++++++++++++++++++

reg [5:0] cnt;                         // 计数子

always @ (posedge clk, negedge rst_n)

  if (!rst_n)

    cnt <= 0;

  else

    if (cnt == 49)

      cnt <= 0;

    else

      cnt <= cnt + 1'b1;

reg clk_1us;                            // 1MHz 时钟

always @ (posedge clk, negedge rst_n)

  if (!rst_n)

    clk_1us <= 0;

  else

    if (cnt <= 24)                      // 24 = 50/2 - 1

      clk_1us <= 0;

    else

      clk_1us <= 1;      

//--------------------------------------

// 分频器50MHz->1MHz 结束

//--------------------------------------

//延时模块的使用

//++++++++++++++++++++++++++++++++++++++

// 延时模块 开始

//++++++++++++++++++++++++++++++++++++++

reg [19:0] cnt_1us;                      // 1us延时计数子

reg cnt_1us_clear;                       // 请1us延时计数子

always @ (posedge clk_1us)

  if (cnt_1us_clear)

    cnt_1us <= 0;

  else

    cnt_1us <= cnt_1us + 1'b1;

//--------------------------------------

// 延时模块 结束

//--------------------------------------

//++++++++++++++++++++++++++++++++++++++

// DS18B20状态机 开始

//++++++++++++++++++++++++++++++++++++++

//++++++++++++++++++++++++++++++++++++++

// 格雷码

parameter S00     = 5'h00;

parameter S0      = 5'h01;

parameter S1      = 5'h03;

parameter S2      = 5'h02;

parameter S3      = 5'h06;

parameter S4      = 5'h07;

parameter S5      = 5'h05;

parameter S6      = 5'h04;

parameter S7      = 5'h0C;

parameter WRITE0  = 5'h0D;

parameter WRITE1  = 5'h0F;

parameter WRITE00 = 5'h0E;

parameter WRITE01 = 5'h0A;

parameter READ0   = 5'h0B;

parameter READ1   = 5'h09;

parameter READ2   = 5'h08;

parameter READ3   = 5'h18;

reg [4:0] state;                       // 状态寄存器

//-------------------------------------

reg one_wire_buf;                      // One-Wire总线 缓存寄存器

reg [15:0] temperature_buf;            // 采集到的温度值缓存器（未处理）

reg [5:0] step;                        // 子状态寄存器 0~50

reg [3:0] bit_valid;                   // 有效位  

always @(posedge clk_1us, negedge rst_n)

begin

  if (!rst_n)

  begin

    one_wire_buf <= 1'bZ;

    step         <= 0;

    state        <= S00;

  end

  else

  begin

    case (state)

      S00 : begin              

              temperature_buf <= 16'h001F;

              state           <= S0;

            end

      S0 :  begin                       // 初始化

              cnt_1us_clear <= 1;

              one_wire_buf  <= 0;              

              state         <= S1;

            end

      S1 :  begin

              cnt_1us_clear <= 0;

              if (cnt_1us == 500)         // 延时500us

              begin

                cnt_1us_clear <= 1;

                one_wire_buf  <= 1'bZ;  // 释放总线

                state         <= S2;

              end 

            end

      S2 :  begin

              cnt_1us_clear <= 0;

              if (cnt_1us == 100)         // 等待100us

              begin

                cnt_1us_clear <= 1;

                state         <= S3;

              end 

            end

      S3 :  if (~one_wire)              // 若18b20拉低总线,初始化成功

              state <= S4;

            else if (one_wire)          // 否则,初始化不成功,返回S0

              state <= S0;

      S4 :  begin

              cnt_1us_clear <= 0;

              if (cnt_1us == 400)         // 再延时400us

              begin

                cnt_1us_clear <= 1;

                state         <= S5;

              end 

            end        

      S5 :  begin                       // 写数据

              if      (step == 0)       // 0xCC

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 1)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 2)

              begin                

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01; 

              end

              else if (step == 3)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;                

              end

              else if (step == 4)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 5)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 6)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 7)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 8)       // 0x44

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 9)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 10)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 11)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 12)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 13)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 14)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 15)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              // 第一次写完,750ms后,跳回S0

              else if (step == 16)

              begin

                one_wire_buf <= 1'bZ;

                step         <= step + 1'b1;

                state        <= S6;                

              end

              // 再次置数0xCC和0xBE

              else if (step == 17)      // 0xCC

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 18)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 19)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;                

              end

              else if (step == 20)

              begin

                step  <= step + 1'b1;

                state <= WRITE01;

                one_wire_buf <= 0;

              end

              else if (step == 21)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 22)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 23)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 24)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;               

              end

              else if (step == 25)      // 0xBE

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 26)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;                

              end

              else if (step == 27)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;                

              end

              else if (step == 28)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;                

              end

              else if (step == 29)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 30)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              else if (step == 31)

              begin

                step  <= step + 1'b1;

                state <= WRITE0;

              end

              else if (step == 32)

              begin

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= WRITE01;

              end

              // 第二次写完,跳到S7,直接开始读数据

              else if (step == 33)

              begin

                step  <= step + 1'b1;

                state <= S7;

              end 

            end

      S6 :  begin

              cnt_1us_clear <= 0;

              if (cnt_1us == 750000 | one_wire)     // 延时750ms!!!!

              begin

                cnt_1us_clear <= 1;

                state         <= S0;    // 跳回S0,再次初始化

              end 

            end

      S7 :  begin                       // 读数据

              if      (step == 34)

              begin

                bit_valid    <= 0;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;

              end

              else if (step == 35)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;

              end

              else if (step == 36)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;

              end

              else if (step == 37)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;               

              end

              else if (step == 38)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 39)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;               

              end

              else if (step == 40)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 41)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;

              end

              else if (step == 42)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 43)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;

              end

              else if (step == 44)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 45)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 46)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 47)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 48)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 49)

              begin

                bit_valid    <= bit_valid + 1'b1;

                one_wire_buf <= 0;

                step         <= step + 1'b1;

                state        <= READ0;                

              end

              else if (step == 50)

              begin

                step  <= 0;

                state <= S0;

              end 

            end            

      //++++++++++++++++++++++++++++++++ 

      // 写状态机

      //++++++++++++++++++++++++++++++++

      WRITE0 :

            begin

              cnt_1us_clear <= 0;

              one_wire_buf  <= 0;       // 输出0             

              if (cnt_1us == 80)        // 延时80us

              begin

                cnt_1us_clear <= 1;

                one_wire_buf  <= 1'bZ;  // 释放总线，自动拉高                

                state         <= WRITE00;

              end 

            end

      WRITE00 :                         // 空状态

              state <= S5;

      WRITE01 :                         // 空状态

              state <= WRITE1;

      WRITE1 :

            begin

              cnt_1us_clear <= 0;

              one_wire_buf  <= 1'bZ;    // 输出1   释放总线，自动拉高

              if (cnt_1us == 80)        // 延时80us

              begin

                cnt_1us_clear <= 1;

                state         <= S5;

              end 

            end

      //--------------------------------

      // 写状态机

      //--------------------------------

      //++++++++++++++++++++++++++++++++

      // 读状态机 

      //++++++++++++++++++++++++++++++++

      READ0 : state <= READ1;           // 空延时状态

      READ1 :

            begin

              cnt_1us_clear <= 0;

              one_wire_buf  <= 1'bZ;    // 释放总线

              if (cnt_1us == 10)        // 再延时10us

              begin

                cnt_1us_clear <= 1;

                state         <= READ2;

              end 

            end

      READ2 :                           // 读取数据

            begin

              temperature_buf[bit_valid] <= one_wire;

              state                      <= READ3;

            end

      READ3 :

            begin

              cnt_1us_clear <= 0;

              if (cnt_1us == 55)        // 再延时55us

              begin

                cnt_1us_clear <= 1;

                state         <= S7;

              end 

            end

      //--------------------------------

      // 读状态机

      //--------------------------------

      default : state <= S00;

    endcase 

  end 

end 

assign one_wire = one_wire_buf;         // 注意双向口的使用

//--------------------------------------

// DS18B20状态机 结束

//--------------------------------------

//++++++++++++++++++++++++++++++++++++++

// 对采集到的温度进行处理 开始

//++++++++++++++++++++++++++++++++++++++

wire [15:0] t_buf = temperature_buf & 16'h07FF;

wire [15:0]temperature;

assign temperature[3:0]   = (t_buf[3:0] * 10) >> 4;                               // 小数点后一位

assign temperature[7:4]   = (t_buf[7:4] >= 10) ? (t_buf[7:4] - 10) : t_buf[7:4];  // 个位

assign temperature[11:8]  = (t_buf[7:4] >= 10) ? (t_buf[11:8] + 1) : t_buf[11:8]; // 十位

assign temperature[15:12] = temperature_buf[12] ? 1 : 0;                          // 正负位，0正1负

//--------------------------------------

// 对采集到的温度进行处理 结束

//--------------------------------------

//if(temperature[11:8]<1)fmq = 1'b1;

///else if(temperature[7:4]>=5)fmq = 1'b1;

//else fmq = 1'b0;

reg fmq;

wire sw;

reg [6:0] seg;

reg dp;

reg [25:0]counter;

reg [3:0] ledout;

reg [6:0] seg0;

reg [6:0] seg1;

reg [6:0] seg2;

reg [6:0] seg3;

reg [14:0] ck;

reg cp;

always@(posedge clk)

if(!sw)counter<=1;

else counter<=counter+1;

reg [3:0] an;

integer a0,a1,a2,a3,i;

initial


begin



seg=7'b1000000;



an=4'b0000;



a0=0;



a1=0;



a2=0;



a3=0;



i=0;


end

always @(posedge clk)

begin


ck=ck+1;


if(ck[14])



begin




ck=0;




cp=~cp;



end

end

always @(posedge cp)

begin

 if(temperature[11:8]<1) begin fmq <= 1'b1;ledout<=0;end

   else if(temperature[7:4]>=5)


begin fmq <= 1'b1;


ledout<=counter[25:22];


end

  else  

     begin fmq <= 1'b0;ledout<=0;end


if(sw)


 begin





case(temperature[3:0])





0: seg0<=7'b1000000;





1: seg0<=7'b1111001;





2: seg0<=7'b0100100;





3: seg0<=7'b0110000;





4: seg0<=7'b0011001;





5: seg0<=7'b0010010;





6: seg0<=7'b0000010;





7: seg0<=7'b1111000;





8: seg0<=7'b0000000;





9: seg0<=7'b0010000;





endcase




end




begin 





case(temperature[7:4])





0: seg1<=7'b1000000;





1: seg1<=7'b1111001;





2: seg1<=7'b0100100;





3: seg1<=7'b0110000;





4: seg1<=7'b0011001;





5: seg1<=7'b0010010;





6: seg1<=7'b0000010;





7: seg1<=7'b1111000;





8: seg1<=7'b0000000;





9: seg1<=7'b0010000;





endcase




end




begin





case(temperature[11:8])





0: seg2<=7'b1000000;





1: seg2<=7'b1111001;





2: seg2<=7'b0100100;





3: seg2<=7'b0110000;





4: seg2<=7'b0011001;





5: seg2<=7'b0010010;





6: seg2<=7'b0000010;





7: seg2<=7'b1111000;





8: seg2<=7'b0000000;





9: seg2<=7'b0010000;





endcase




end




begin





case(temperature[15:12])





0: seg3<=7'b1000000;





1: seg3<=7'b0111111;





2: seg3<=7'b0100100;





3: seg3<=7'b0110000;





4: seg3<=7'b0011001;





5: seg3<=7'b0010010;





6: seg3<=7'b0000010;





7: seg3<=7'b1111000;





8: seg3<=7'b0000000;





9: seg3<=7'b0010000;





endcase




end





//an<=4'b1111;





//an[0]<=0;





if(i==0)






begin 







an<=4'b1110;







seg<=seg0;







dp=1;






end





//else seg<=4'b0000;





if(i==1)






begin







an<=4'b1101;







seg<=seg1;







dp=0;






end





if(i==2)






begin







an<=4'b1011;







seg<=seg2;







dp=1;






end





if(i==3)






begin







an<=4'b0111;







seg<=seg3;dp=1;






end





i<=i+1;





if(i>3)i<=0;


end

endmodule

//////////////////////////////////////////////////////////////////////////////////波形输出，调频。

module clock( mclk,uclk,btn,sw,seg,an,pio,f1kout,fin,f1hzOut

    );

input mclk,btn,sw,fin,uclk;

output seg,an,pio,f1kout,f1hzOut;

wire [3:0] btn;

wire [7:0] sw;

reg f1kout;

reg [3:0] ep;

reg [6:0] seg;

reg [7:0] pio;

reg [6:0] seg0;

reg [6:0] seg1;

reg [6:0] seg2;

reg [6:0] seg3;

reg [3:0] an;

reg [14:0] ck;

reg cp1;

reg cp2;

reg clrp;

reg f1k;

reg f1hzOut;

reg [7:0] fangbo;

integer 

t,d0,d1,d1k,d1hz,a0,a1,a2,a3,i,j,p,k0,k1,k2,k3,p0,p1,p2,p3,b0,b1,b2,b3,crlin,sin,AP;

initial


begin



seg=7'b1000000;



an=4'b0000;



a0=0;a1=0;a2=0;a3=0;



k0=0;k1=0;k2=0;k3=1;



p0=0;p1=0;p2=0;p3=0;



d0=0;d1=0;



d1k=0;



d1hz=0;



t=0;



i=0;



clrp=0;



fangbo=8'b00000000;



//fd<=195;



p=1000;////1khz



crlin=0;



AP=0;


end

always @(posedge mclk)///////////////////////////////////1Hz

begin


d1hz<=d1hz+1;


if(d1hz==24999999)


begin



f1hzOut<=~f1hzOut;



d1hz<=0;


end

end

always @(posedge mclk)///////////////////////////////////1KHz

begin


d0<=d0+1;


if(d0==24999)


begin



f1kout<=~f1kout;



d0<=0;


end

end

always @(posedge mclk)////////////////////////////////////50Hz

begin


d1<=d1+1;


if(d1==500000)


begin



cp2<=~cp2;



d1<=0;


end

end

always @(posedge cp2)

begin


if(sw[0])


begin



AP<=sw[6:5];



if(clrp==0)



begin




clrp<=1;




p<=1;




k0<=1;k1<=0;k2<=0;k3<=0;



end



if(clrp==1)



begin



if(btn[0]&&~ep[0]) ep[0]<=1'b1;



if(~btn[0]&&ep[0])




begin





ep[0]<=1'b0;





k0<=k0+1;





p<=p+1;





if(k0>8)





begin






k0<=0;






p<=p-9;





end




end



if(btn[1]&&~ep[1]) ep[1]<=1'b1;



if(~btn[1]&&ep[1])




begin





ep[1]<=1'b0;





k1<=k1+1;





p<=p+10;





if(k1>8)





begin






k1<=0;






p<=p-90;





end




end



if(btn[2]&&~ep[2]) ep[2]<=1'b1;



if(~btn[2]&&ep[2])




begin





ep[2]<=1'b0;





k2<=k2+1;





p<=p+100;





if(k2>8)





begin






k2<=0;






p<=p-900;





end




end



if(btn[3]&&~ep[3]) ep[3]<=1'b1;



if(~btn[3]&&ep[3])




begin





ep[3]<=1'b0;





k3<=k3+1;





p<=p+1000;





if(k3>8)





begin






k3<=0;






p<=p-9000;





end




end




if(p==0)p<=1000;



end


end


else if(sw[5]&&~sw[6]&&~sw[7])p<=500;


else if(sw[6]&&~sw[5]&&~sw[7])p<=100;


else if(sw[7]&&~sw[5]&&~sw[6])p<=50;


/*


else if(sw[5]&&sw[6]&&sw[7])


begin



if(btn[0]&&~ep[0]) ep[0]<=1'b1;



if(~btn[0]&&ep[0])




begin





ep[0]<=1'b0;





AP<=AP+1;





if(AP>8)AP<=0;




end


end


*/


else if(btn[0]&&btn[1])


begin



p<=1000;



clrp<=0;


end

end

always @(posedge mclk)/////////////////////////////////////

begin


d1k<=d1k+p*256;


if(d1k>24999999)


begin



f1k<=~f1k;



d1k<=0;


end

end

////////////////////////////////////////////////////////////////////////////////////////

////////////////////////////////////////////////////////

always @(posedge fin)

begin


if(crlin==1)begin p0<=0;p1<=0;p2<=0;p3<=0;end


p0<=p0+1;


if(p0>8)


begin



p0<=0;



p1<=p1+1;



if(p1>8)



begin




p1<=0;




p2<=p2+1;




if(p2>8)




begin





p2<=0;





p3<=p3+1;





if(p3>9)





begin






p0<=9;p1<=9;p2<=9;p3<=9;





end




end



end


end

end

always @(posedge f1hzOut)

begin


b0<=p0;


b1<=p1;


b2<=p2;


b3<=p3;


if(crlin==0)crlin<=1;


else crlin<=0;


//#1 begin p0<=0;p1<=0;p2<=0;p3<=0; end

end

/////////////////////////////////////////////////////////////////ji pin *** bo xing xian 

shi***tiao pin

always @(posedge f1k)

begin


if(sw[1])//san
jiao bo


begin



if(t==0)



begin




j<=j+1;




if(j==256)t<=1;



end



else if(t==1)



begin




j<=j-1;




if(j==0)




begin





t<=0;





////////////////////////////*******





a0<=a0+1;





if(a0>9)





begin






a0<=0;






a1<=a1+1;






if(a1>9)






begin







a1<=0;







a2<=a2+1;







if(a2>9)







begin








a2<=0;








a3<=a3+1;








if(a3>9)








begin









a3<=0;








end







end






end





end





//////////////////////////////////




end



end



pio<=j>>AP;


end


else if(sw[2])//ju
shi


begin



if(t==0)



begin




j<=j+1;




t<=1;




if(j>255)




begin





j<=0;





t<=1;




end



end



else //if(t==1)



begin




//j<=512-j;




t<=0;




if(j==0)




begin





//t<=0;





/////////////////////////********





a0<=a0+1;





if(a0>9)





begin






a0<=0;






a1<=a1+1;






if(a1>9)






begin







a1<=0;







a2<=a2+1;







if(a2>9)







begin








a2<=0;








a3<=a3+1;








if(a3>9)








begin









a3<=0;








end







end






end





end





/////////////////////////////




end



end



pio<=j;//AP;


end


else if(sw[3])//Fang bo


begin



if(t==0)



begin




j<=j+1;




if(j>256)




begin





pio<=8'b11111111;





t<=1;




end



end



else if(t==1)



begin




j<=j-1;




if(j==0)




begin





t<=0;





fangbo<=8'b00000000;




////////////////////////////////*************





a0<=a0+1;





if(a0>9)





begin






a0<=0;






a1<=a1+1;






if(a1>9)






begin







a1<=0;







a2<=a2+1;







if(a2>9)







begin








a2<=0;








a3<=a3+1;








if(a3>9)








begin









a3<=0;








end







end






end





end





////////////////////////////////




end



end



pio<=fangbo;//>>AP;


end


else if(sw[4])


begin



pio<=j;



case(j)



0:
begin sin<=128;j<=j+1;end



1:
begin 

sin<=131;j<=j+1;end



2:
begin sin<=134;j<=j+1;end



3:


begin sin<=137;j<=j+1;end



4:
begin sin<=140;j<=j+1;end

5:
begin sin<=143;j<=j+1;end



6:
begin sin<=146;j<=j+1;end

7:
begin sin<=149;j<=j+1;end



8:
begin sin<=152;j<=j+1;end

9:
begin sin<=155;j<=j+1;end



10:
begin sin<=158;j<=j+1;end

11:
begin sin<=162;j<=j+1;end



12:
begin sin<=165;j<=j+1;end

13:
begin sin<=167;j<=j+1;end



14:
begin sin<=170;j<=j+1;end

15:
begin sin<=173;j<=j+1;end



16:
begin sin<=176;j<=j+1;end

17:
begin sin<=179;j<=j+1;end



18:
begin sin<=182;j<=j+1;end

19:
begin sin<=185;j<=j+1;end



20:
begin sin<=188;j<=j+1;end

21:
begin sin<=190;j<=j+1;end



22:
begin sin<=193;j<=j+1;end

23:
begin sin<=196;j<=j+1;end



24:
begin sin<=198;j<=j+1;end

25:
begin sin<=201;j<=j+1;end



26:
begin sin<=203;j<=j+1;end

27:
begin sin<=206;j<=j+1;end



28:
begin sin<=208;j<=j+1;end

29:
begin sin<=211;j<=j+1;end



30:
begin sin<=213;j<=j+1;end

31:
begin sin<=215;j<=j+1;end



32:
begin sin<=218;j<=j+1;end

33:
begin sin<=220;j<=j+1;end



34:
begin sin<=222;j<=j+1;end

35:
begin sin<=224;j<=j+1;end



36:
begin sin<=226;j<=j+1;end

37:
begin sin<=228;j<=j+1;end



38:
begin sin<=230;j<=j+1;end

39:
begin sin<=232;j<=j+1;end



40:
begin sin<=234;j<=j+1;end

41:
begin sin<=235;j<=j+1;end



42:
begin sin<=237;j<=j+1;end

43:
begin sin<=238;j<=j+1;end



44:
begin sin<=240;j<=j+1;end

45:
begin sin<=241;j<=j+1;end



46:
begin sin<=243;j<=j+1;end

47:
begin sin<=244;j<=j+1;end



48:
begin sin<=245;j<=j+1;end

49:
begin sin<=246;j<=j+1;end



50:
begin sin<=248;j<=j+1;end

51:
begin sin<=249;j<=j+1;end



52:
begin sin<=250;j<=j+1;end

53:
begin sin<=250;j<=j+1;end



54:
begin sin<=251;j<=j+1;end

55:
begin sin<=252;j<=j+1;end



56:
begin sin<=253;j<=j+1;end

57:
begin sin<=253;j<=j+1;end



58:
begin sin<=254;j<=j+1;end

59:
begin sin<=254;j<=j+1;end



60:
begin sin<=254;j<=j+1;end

61:
begin sin<=255;j<=j+1;end



62:
begin sin<=255;j<=j+1;end

63:
begin sin<=255;j<=j+1;end



64:
begin sin<=255;j<=j+1;end

65:
begin sin<=255;j<=j+1;end



66:
begin sin<=255;j<=j+1;end

67:
begin sin<=255;j<=j+1;end



68:
begin sin<=254;j<=j+1;end

69:
begin sin<=254;j<=j+1;end



70:
begin sin<=254;j<=j+1;end

71:
begin sin<=253;j<=j+1;end



72:
begin sin<=253;j<=j+1;end

73:
begin sin<=252;j<=j+1;end



74:
begin sin<=251;j<=j+1;end

75:
begin sin<=250;j<=j+1;end



76:
begin sin<=250;j<=j+1;end

77:
begin sin<=249;j<=j+1;end



78:
begin sin<=248;j<=j+1;end

79:
begin sin<=246;j<=j+1;end



80:
begin sin<=245;j<=j+1;end

81:
begin sin<=244;j<=j+1;end



82:
begin sin<=243;j<=j+1;end

83:
begin sin<=241;j<=j+1;end



84:
begin sin<=240;j<=j+1;end

85:
begin sin<=238;j<=j+1;end



86:
begin sin<=237;j<=j+1;end

87:
begin sin<=235;j<=j+1;end



88:
begin sin<=234;j<=j+1;end

89:
begin sin<=232;j<=j+1;end



90:
begin sin<=230;j<=j+1;end

91:
begin sin<=228;j<=j+1;end



92:
begin sin<=226;j<=j+1;end

93:
begin sin<=224;j<=j+1;end



94:
begin sin<=222;j<=j+1;end

95:
begin sin<=220;j<=j+1;end



96:
begin sin<=218;j<=j+1;end

97:
begin sin<=215;j<=j+1;end



98:
begin sin<=213;j<=j+1;end

99:
begin sin<=211;j<=j+1;end



100:
begin sin<=208;j<=j+1;end

101:
begin sin<=206;j<=j+1;end



102:
begin sin<=203;j<=j+1;end

103:
begin sin<=201;j<=j+1;end



104:
begin sin<=198;j<=j+1;end

105:
begin sin<=196;j<=j+1;end



106:
begin sin<=193;j<=j+1;end

107:
begin sin<=190;j<=j+1;end



108:
begin sin<=188;j<=j+1;end

109:
begin sin<=185;j<=j+1;end



110:
begin sin<=182;j<=j+1;end

111:
begin sin<=179;j<=j+1;end



112:
begin sin<=176;j<=j+1;end

113:
begin sin<=173;j<=j+1;end



114:
begin sin<=170;j<=j+1;end

115:
begin sin<=167;j<=j+1;end



116:
begin sin<=165;j<=j+1;end

117:
begin sin<=162;j<=j+1;end



118:
begin sin<=158;j<=j+1;end

119:
begin sin<=155;j<=j+1;end



120:
begin sin<=152;j<=j+1;end

121:
begin sin<=149;j<=j+1;end



122:
begin sin<=146;j<=j+1;end

123:
begin sin<=143;j<=j+1;end



124:
begin sin<=140;j<=j+1;end

125:
begin sin<=137;j<=j+1;end



126:
begin sin<=134;j<=j+1;end

127:
begin sin<=131;j<=j+1;end



128:
begin sin<=128;j<=j+1;end

129:
begin sin<=124;j<=j+1;end



130:
begin sin<=121;j<=j+1;end

131:
begin sin<=118;j<=j+1;end



132:
begin sin<=115;j<=j+1;end

133:
begin sin<=112;j<=j+1;end



134:
begin sin<=109;j<=j+1;end

135:
begin sin<=106;j<=j+1;end



136:
begin sin<=103;j<=j+1;end

137:
begin sin<=100;j<=j+1;end



138:
begin sin<=97;j<=j+1;end

139:
begin sin<=93;j<=j+1;end



140:
begin sin<=90;j<=j+1;end

141:
begin sin<=88;j<=j+1;end



142:
begin sin<=85;j<=j+1;end

143:
begin sin<=82;j<=j+1;end



144:
begin sin<=79;j<=j+1;end

145:
begin sin<=76;j<=j+1;end



146:
begin sin<=73;j<=j+1;end

147:
begin sin<=70;j<=j+1;end



148:
begin sin<=67;j<=j+1;end

149:
begin sin<=65;j<=j+1;end



150:
begin sin<=62;j<=j+1;end

151:
begin sin<=59;j<=j+1;end



152:
begin sin<=57;j<=j+1;end

153:
begin sin<=54;j<=j+1;end



154:
begin sin<=52;j<=j+1;end

155:
begin sin<=49;j<=j+1;end



156:
begin sin<=47;j<=j+1;end

157:
begin sin<=44;j<=j+1;end



158:
begin sin<=42;j<=j+1;end

159:
begin sin<=40;j<=j+1;end



160:
begin sin<=37;j<=j+1;end

161:
begin sin<=35;j<=j+1;end



162:
begin sin<=33;j<=j+1;end

163:
begin sin<=31;j<=j+1;end



164:
begin sin<=29;j<=j+1;end

165:
begin sin<=27;j<=j+1;end



166:
begin sin<=25;j<=j+1;end

167:
begin sin<=23;j<=j+1;end



168:
begin sin<=21;j<=j+1;end

169:
begin sin<=20;j<=j+1;end



170:
begin sin<=18;j<=j+1;end

171:
begin sin<=17;j<=j+1;end



172:
begin sin<=15;j<=j+1;end

173:
begin sin<=14;j<=j+1;end



174:
begin sin<=12;j<=j+1;end

175:
begin sin<=11;j<=j+1;end



176:
begin sin<=10;j<=j+1;end

177:
begin sin<=9;j<=j+1;end



178:
begin sin<=7;j<=j+1;end

179:
begin sin<=6;j<=j+1;end



180:
begin sin<=5;j<=j+1;end

181:
begin sin<=5;j<=j+1;end



182:
begin sin<=4;j<=j+1;end

183:
begin sin<=3;j<=j+1;end



184:
begin sin<=2;j<=j+1;end

185:
begin sin<=2;j<=j+1;end



186:
begin sin<=1;j<=j+1;end

187:
begin sin<=1;j<=j+1;end



188:
begin sin<=1;j<=j+1;end

189:
begin sin<=0;j<=j+1;end



190:
begin sin<=0;j<=j+1;end

191:
begin sin<=0;j<=j+1;end



192:
begin sin<=0;j<=j+1;end

193:
begin sin<=0;j<=j+1;end



194:
begin sin<=0;j<=j+1;end

195:
begin sin<=0;j<=j+1;end



196:
begin sin<=1;j<=j+1;end

197:
begin sin<=1;j<=j+1;end



198:
begin sin<=1;j<=j+1;end

199:
begin sin<=2;j<=j+1;end



200:
begin sin<=2;j<=j+1;end

201:
begin sin<=3;j<=j+1;end



202:
begin sin<=4;j<=j+1;end

203:
begin sin<=5;j<=j+1;end



204:
begin sin<=5;j<=j+1;end

205:
begin sin<=6;j<=j+1;end



206:
begin sin<=7;j<=j+1;end

207:
begin sin<=9;j<=j+1;end



208:
begin sin<=10;j<=j+1;end

209:
begin sin<=11;j<=j+1;end



210:
begin sin<=12;j<=j+1;end

211:
begin sin<=14;j<=j+1;end



212:
begin sin<=15;j<=j+1;end

213:
begin sin<=17;j<=j+1;end



214:
begin sin<=18;j<=j+1;end

215:
begin sin<=20;j<=j+1;end



216:
begin sin<=21;j<=j+1;end

217:
begin sin<=23;j<=j+1;end



218:
begin sin<=25;j<=j+1;end

219:
begin sin<=27;j<=j+1;end



220:
begin sin<=29;j<=j+1;end

221:
begin sin<=31;j<=j+1;end



222:
begin sin<=33;j<=j+1;end

223:
begin sin<=35;j<=j+1;end



224:
begin sin<=37;j<=j+1;end

225:
begin sin<=40;j<=j+1;end



226:
begin sin<=42;j<=j+1;end

227:
begin sin<=44;j<=j+1;end



228:
begin sin<=47;j<=j+1;end

229:
begin sin<=49;j<=j+1;end



230:
begin sin<=52;j<=j+1;end

231:
begin sin<=54;j<=j+1;end



232:
begin sin<=57;j<=j+1;end

233:
begin sin<=59;j<=j+1;end



234:
begin sin<=62;j<=j+1;end

235:
begin sin<=65;j<=j+1;end



236:
begin sin<=67;j<=j+1;end

237:
begin sin<=70;j<=j+1;end



238:
begin sin<=73;j<=j+1;end

239:
begin sin<=76;j<=j+1;end



240:
begin sin<=79;j<=j+1;end

241:
begin sin<=82;j<=j+1;end



242:
begin sin<=85;j<=j+1;end

243:
begin sin<=88;j<=j+1;end



244:
begin sin<=90;j<=j+1;end

245:
begin sin<=93;j<=j+1;end



246:
begin sin<=97;j<=j+1;end

247:
begin sin<=100;j<=j+1;end



248:
begin sin<=103;j<=j+1;end

249:
begin sin<=106;j<=j+1;end



250:
begin sin<=109;j<=j+1;end

251:
begin sin<=112;j<=j+1;end



252:
begin sin<=115;j<=j+1;end

253:
begin sin<=118;j<=j+1;end



254:
begin sin<=121;j<=j+1;end

255:
begin sin<=124;j<=j+1;end



256:
begin sin<=127;j<=0;end



default:j<=0;



endcase



pio<=sin;//AP;


end


////////////////////////////////////*************pin lv ji


if(sw[0]&&sw[7])


begin


case(b0)


0: seg0<=7'b1000000;


1: seg0<=7'b1111001;


2: seg0<=7'b0100100;


3: seg0<=7'b0110000;


4: seg0<=7'b0011001;


5: seg0<=7'b0010010;


6: seg0<=7'b0000010;


7: seg0<=7'b1111000;


8: seg0<=7'b0000000;


9: seg0<=7'b0010000;


endcase


case(b1)


0: seg1<=7'b1000000;


1: seg1<=7'b1111001;


2: seg1<=7'b0100100;


3: seg1<=7'b0110000;


4: seg1<=7'b0011001;


5: seg1<=7'b0010010;


6: seg1<=7'b0000010;


7: seg1<=7'b1111000;


8: seg1<=7'b0000000;


9: seg1<=7'b0010000;


endcase


case(b2)


0: seg2<=7'b1000000;


1: seg2<=7'b1111001;


2: seg2<=7'b0100100;


3: seg2<=7'b0110000;


4: seg2<=7'b0011001;


5: seg2<=7'b0010010;


6: seg2<=7'b0000010;


7: seg2<=7'b1111000;


8: seg2<=7'b0000000;


9: seg2<=7'b0010000;


endcase


case(b3)


0: seg3<=7'b1000000;


1: seg3<=7'b1111001;


2: seg3<=7'b0100100;


3: seg3<=7'b0110000;


4: seg3<=7'b0011001;


5: seg3<=7'b0010010;


6: seg3<=7'b0000010;


7: seg3<=7'b1111000;


8: seg3<=7'b0000000;


9: seg3<=7'b0010000;


endcase


end


///////////////////////////////////*********************


else if(sw[0]&&~sw[7])


begin


case(k0)


0: seg0<=7'b1000000;


1: seg0<=7'b1111001;


2: seg0<=7'b0100100;


3: seg0<=7'b0110000;


4: seg0<=7'b0011001;


5: seg0<=7'b0010010;


6: seg0<=7'b0000010;


7: seg0<=7'b1111000;


8: seg0<=7'b0000000;


9: seg0<=7'b0010000;


endcase


case(k1)


0: seg1<=7'b1000000;


1: seg1<=7'b1111001;


2: seg1<=7'b0100100;


3: seg1<=7'b0110000;


4: seg1<=7'b0011001;


5: seg1<=7'b0010010;


6: seg1<=7'b0000010;


7: seg1<=7'b1111000;


8: seg1<=7'b0000000;


9: seg1<=7'b0010000;


endcase


case(k2)


0: seg2<=7'b1000000;


1: seg2<=7'b1111001;


2: seg2<=7'b0100100;


3: seg2<=7'b0110000;


4: seg2<=7'b0011001;


5: seg2<=7'b0010010;


6: seg2<=7'b0000010;


7: seg2<=7'b1111000;


8: seg2<=7'b0000000;


9: seg2<=7'b0010000;


endcase


case(k3)


0: seg3<=7'b1000000;


1: seg3<=7'b1111001;


2: seg3<=7'b0100100;


3: seg3<=7'b0110000;


4: seg3<=7'b0011001;


5: seg3<=7'b0010010;


6: seg3<=7'b0000010;


7: seg3<=7'b1111000;


8: seg3<=7'b0000000;


9: seg3<=7'b0010000;


endcase


end


//if(~sw[0])


/*


else if(sw[5]&&sw[6]&&sw[7])


begin



case(AP)



0: seg0<=7'b1000000;



1: seg0<=7'b1111001;



2: seg0<=7'b0100100;



3: seg0<=7'b0110000;



4: seg0<=7'b0011001;



5: seg0<=7'b0010010;



6: seg0<=7'b0000010;



7: seg0<=7'b1111000;



8: seg0<=7'b0000000;



9: seg0<=7'b0010000;



endcase



seg1<=7'b1000000;



seg2<=7'b1000000;



seg3<=7'b1000000;


end


*/


else


begin


case(a0)


0: seg0<=7'b1000000;


1: seg0<=7'b1111001;


2: seg0<=7'b0100100;


3: seg0<=7'b0110000;


4: seg0<=7'b0011001;


5: seg0<=7'b0010010;


6: seg0<=7'b0000010;


7: seg0<=7'b1111000;


8: seg0<=7'b0000000;


9: seg0<=7'b0010000;


endcase


case(a1)


0: seg1<=7'b1000000;


1: seg1<=7'b1111001;


2: seg1<=7'b0100100;


3: seg1<=7'b0110000;


4: seg1<=7'b0011001;


5: seg1<=7'b0010010;


6: seg1<=7'b0000010;


7: seg1<=7'b1111000;


8: seg1<=7'b0000000;


9: seg1<=7'b0010000;


endcase


case(a2)


0: seg2<=7'b1000000;


1: seg2<=7'b1111001;


2: seg2<=7'b0100100;


3: seg2<=7'b0110000;


4: seg2<=7'b0011001;


5: seg2<=7'b0010010;


6: seg2<=7'b0000010;


7: seg2<=7'b1111000;


8: seg2<=7'b0000000;


9: seg2<=7'b0010000;


endcase


case(a3)


0: seg3<=7'b1000000;


1: seg3<=7'b1111001;


2: seg3<=7'b0100100;


3: seg3<=7'b0110000;


4: seg3<=7'b0011001;


5: seg3<=7'b0010010;


6: seg3<=7'b0000010;


7: seg3<=7'b1111000;


8: seg3<=7'b0000000;


9: seg3<=7'b0010000;


endcase


end

end

////////////////////////////////////////////////////////////////////////////pin lv xian 

shi

always @(posedge mclk)

begin


ck=ck+1;


if(ck[14])



begin




ck=0;




cp1=~cp1;



end

end

always @(posedge cp1)

begin


//if(~sw[0])


//begin


if(i==0)


begin 



an<=4'b1110;



seg<=seg0;


end





//else seg<=4'b0000;


if(i==1)


begin



an<=4'b1101;



seg<=seg1;


end


if(i==2)


begin



an<=4'b1011;



seg<=seg2;


end


if(i==3)


begin



an<=4'b0111;



seg<=seg3;


end


i<=i+1;


if(i>3)i<=0;


//end

end

endmodule
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