工程文件

代码功能

（1）设计一个洗衣机控制器，使洗衣机作如下运转：定时启动—〉正转20秒—〉暂停10秒—〉反转20秒—〉暂停10秒—〉定时不到，重复上面过程。

（2）若定时到，则停止，并发出提示信号。

（3）用两个数码管显示洗涤的预置时间（15分钟），按倒计时方式对洗涤过程作计时显示，直到时间到停机；洗涤过程由开始信号开始。

（4）三只LED灯表示正转、反转、暂停三个状态。
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程序文件
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1LIBRARY ieee;

: OUT STD_LOGIC;

: OUT STD_LOGIC_VECTOR(3 DOWNTO 0);
: ouT

gic_1164.al1;
gic_unsigned. all;

: IN STD_LOGIC; —100z
: IN STD_LOGIC; —/Eh#&-ETIL

: OUT STD_LOGIC_VECTOR (2 DOWNTO 0);-—FE%, £, ZfF

FRERHES LED 3

S E R
STD_LOGIC_VECTOR (7 DOWNTO 0) —#7F3E &%

2 USE ieee.std_lof
3 USE ieee.std_lLof

4

SENTITY washing_machine 1S
6 PORT (

7 clk_in

8 start_key

9

10 led

1 end_led

12

13 bit_select

14 seg_select

15 )

16END washing_machine.
17

18 ARCHITECTURE Behavi
19 —EGEEEEHER

oral OF washing.

20Component decoder 1S
21 PORT (
22¢clk_in : IN STD_LOGIC ;

23vashing_tine : IN §
24bit_select : OUT §

25seg_select : OUT §
26

‘

TD_LOGIC_VECTOR (7 downto 0);
TD_LOGIC_VECTOR (3 DOWNTO 0); —#7E3E 7%
TD_LOGIC_VECTOR (7 DOWNTO 0) ——£{FZ £

LD 012
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1library IEEE;

& Dlerien Somees ) =
E@waaks hine - Bebo o 2use IEEE. STD_LOGIC_1164.ALL;
@i _subtraction - subtraction - Behavioral (mbiracti( ||| SUSE ieee.std logic unsigned.all;
@3 decodr - decoder - Behavioral (decodss vhd) @ 1—EmER
O Constraints (1) -
O Simtariom Sources ) [y SENTITY Sequential circuit IS
x| 6 PORT (
Vi cli_in : IN STD_LOGIC;
£ 8 start_key : IN STD_LOGIC;
& ° vashing_ti : IN STD_LOGIC_VECTOR(7 DOVNTO 0);

10 led : OUT STD_LOGIC_VECTOR(2 DOWNTO 0);-—E#, &#, fF

?
. g e ¢ end_led  : OUT STD_LOGIC KERES
[
[Wierarehy | ibraries | Conpile order | 12 )
as 13 start_key_rise_out  : OUT STD_LOGIC; 7
ources | O Templates N
14 nin_en rise_out : OUT STD_LOGIC—4#/E5
Sourcs Fils Propertiss _oex PN
+ - [SlE 16END Sequential circuit ;
@ Sequential_circuit.vhd
17
Location: /A workar e/ VIVAD) progran/wach _machine I | 18architecture Behavioral of Sequential circuit is
e 1
R =] 20  SIGNAL state : STD_LOGIC_VECTOR(1 DOWNTO 0)
Siae: s2m 21 SIGNAL start_key_rise : STD_LOGIC;
R— S B 22 SIGNAL start_key_1 : STD_LOGIC :
Readonly: Mo 23 SIGNAL start_key_2 : STD_LOGIC
Eerpted Mo 24
s Containes: e _ 25  SIGNAL end led buf : STD_LOGIC
[Genmrad] troperics | o6 STENAT end Ted hnf) - S0 T0eTe
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程序编译
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RTL图（代码框图）
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管脚分配
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10set_property IOSTANDARD LVCHOS33 [get_ports clk_in]

11 create_clock -add —name sys_clk_pin -period 10.00 -waveforn {0 5} [get_ports clk_in]

12

13set_property PACKAGE_PIN V1 [get_ports start_key]

14set_property IOSTANDARD LVCHOS33 [get_ports start_keyl

15

16set_property PACKAGE_PIN J4 [get_ports end_led]

17set_property IOSTANDARD LVCHOS33 [get_ports end led]

18set_property PACKAGE_PIN G3 [get_ports led[2]]

19set_property IOSTANDARD LVCHOS33 [get_ports led[2]]

20 set_property PACKAGE_PIN G4 [get_ports led[1]]

21 set_property IOSTANDARD LVCHOS33 [get_ports led[1]]

22set_property PACKAGE_PIN F6 [get_ports led[0]]

23set_property IOSTANDARD LVCHOS33 [get_ports led[0]]

24

25set_property PACKAGE_PIN H2 [get_ports seg_select[7]]

26set_property IOSTANDARD LVCHOS33 [get_ports seg_select[71]

27

28set_property PACKAGE_PIN D2 [get_ports seg_select[61]

29set_property IOSTANDARD LVCHOS33 [get_ports seg_select[6]]

30

31set_property PACKAGE_PIN E2 [get_ports seg_select[51]

32set_property IOSTANDARD LVCHOS33 [get_ports seg_select[5]]

33

34set_property PACKAGE_PIN F3 [get_ports seg_select[4]]

<
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Testbench
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41init : PROCESS

42 BEGIN
43start_key<="0";

44wait for 10000 ns;
45start_key<="1"; —FE
46wait for 200 ns;
47start_key<="0";

48WAIT;

49END PROCESS init;
50

51 — /=L 8
52alvays : PROCESS
53 BEGIN

54 clk_in<="1";

S5wait for 5 ns;

56 clk_in<="0" ;

57wait for 5 ns;

SBEND FROCESS alvays;
S9END washing_machine_arch;
60





仿真图
整体仿真图
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控制模块
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倒计时模块
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数码管译码模块
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