功能描述
流水灯程序设计，一共24个led灯，流水灯流水模块分为5种，每种模式下灯变化方式不同。其中流水灯的变化快慢可以通过按键控制，按下按键速度变快。模块分为分频模块和流水灯控制模块，再通过顶层模块将两个模块连接起来。
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程序文件
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LIBRARY ie=
USE ieee.std logic_1164.all;

FAATES
EJENTITY caideng IS
B  PORT (

cix 0 STD_L0GTC;—HIAM 3

resecp ;1N ST L0sics-BflE EEARER

xey P —

lea : OUT STD_LOGIC VECTOR (23 DOWNTO 0)——Hittizs-MT

)
END caideng:

FIRRCHITECTURE cop_module OF caideng I

[ --BliLiznitas
Elcomponent caideng ctrl 1s
B eomr (
Clk aiv : TN ST L0GIC
resstp ¢ IN STD LOGIC
lea OUT STD_LOGIC_VECTOR (23 DOWNTO 0)]

END component:

LS R
Bcomponent aiv_2tz 1
8 eorT (

IN STD_LoGIC
IN STD_L0GIC;
IN STD_L0GIC;
: OUT STD_L0GIC

)
END component
—EX AR AR

SIGNAL clk_div STD_LoGIC:
sECIN
EEEEE Y
1div 28z : div_2mz
=] BORT MAP (
c1x > clk,
resetp => resetp,
key > key,
clk div => clk div
)
A R
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程序编译
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Type ID  Message
Running Quartus II 64-Bit Analysis & Synthesis
Command: quartus_map --read_settings_files=on —-write_settings_files=off caideng -c caideng

20030 Parallel compilation is enabled and will use 4 of the 4 processors detected

12021 Found 2 design units, including 1 entities, in source file caideng.vhd

12021 Found 2 design units, including 1 entities, in source file caideng ctrl.vhd

12021 Found 2 design units, including 1 encities, in source file div_2hz.vhd

12127 Elaborating entity "caideng” for the top level hierarchy

12128 Elaborating entity "div_2Hz" for hierarchy "div_2Hz:i_div_2Hz"

12128 Elaborating entity "caideng_ctrl” for hierarchy "caideng ctrl:i_caideng_ctrl”

19016 Clock multiplexers are found and protected

16010 Generating hard block partition "hard block:auto_generated_inst"

21057 Implemented 180 device resources after synthesis - the final resource count might be different
Quartus IT 64-Bit Analysis & Synthesis was successful. 0 errors, 2 warnings

sages




RTL图
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仿真文件
Testbench
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2 LISRARY ieee;
3 USE icee.std _logic_1164.all;
4 ——testbencn
5 EENTITY caideng_vhd_tst IS
6 LEND caideng_vnd_tst:
7 [EIARCHITECTURE caideng_arch OF caideng_vhd_tst IS
8 E-- constants
9 F-- signals
10 | SIGNAL clk : STD_LOGIC;
11 | SIGNAL key : STD_LOGIC:
12 | SIGNAL led : STD_LOGIC_VECTOR(23 DOWNTO 0):
13 | sIGNAL resecp : sTD_L10GIC;
8x]| 12 [ECOMPONENT caideng
)| 13 B PR
16 clk : IN STD_LOGIC;
v key : IN STD_LOGIC;
18 led : OUT STD_LOGIC_VECTOR(23 DOWNTO 0);
Bl 15 | oeeerp’s s rome
20 )
21 | END compoNENT:
22
23 |=zemn
to || 24 il : caideng
n 25 B PoRT R (
26 clk => clk,
27 Key => key,
28 led => led,
29 resec_p => reset p
30 B
31 [linit : PROCESS

D





仿真图
[image: image6.png]Search

396 B

L LN e f

BABBSBNIRSSSSBASHSSSS Y
Bl





一共5种不同的流水灯变化模块式
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控制模块仿真
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分频模块
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