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= 2-digit decimal counter (0 = 99 = 0), with external asynchronous reset plus
binary-coded decimal (BCD) to seven-segment display (SSD) conversion.
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Draw the state (bubble) diagram to design a digital lock based on the concept of the
state machine. Given:
m The Input is a pad of five push-buttons switches.
m The correct password is consisting of four digits.
= The outputs are expected to be seen as two LEDs (Turned on only after pressing
four bottoms).
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计数器
程序文件
[image: image2.png]LIBRARY ieee;
USE ieee.std_logic_1164.all;
USE ieee.std_logic_unsigned.all;

ENTITY counter IS

0 PORT (
clk : IN STD_LOGIC;
reset  : IN STD_LOGIC;

digitl : OUT STD_LOGIC_VECTOR(7 DOWNTO 0) ;
digit2 : OUT STD_LOGIC VECTOR(7 DOWNTO 0)
):
END counter;

EIARCHITECTURE behave OF counter IS

SIGNAL cnt_10 : STD_LOGIC_VECTOR(3 DOWNTO 0)
SIGNAL cnt_1 : STD_LOGIC_VECTOR(3 DOWNTO 0)

SIGNAL digitlﬁﬂex : STD_LOGIC_VECTOR(7 DOWNTO 0)
SIGNAL digitZﬁﬂex : STD_LOGIC_VECTOR(7 DOWNTO 0)
IBEGIN
B PROCESS (clk, reset)
BEGIN
=] IF (reset = 'l') THEN
cnt_10 <= "0000";
cnt_1 <= "0000";
ELSIF (clk'EVENT AND clk = '1') THEN

ent_10 <= "0000";
ent_1 <= "0000";

cnt_10 <= cnt_10 + "0001";
ent_1 <= "0000";
=] ELSE
cnt_10 <= cnt_10;
cnt_1 <= cnt_1 + "0001" ;-
END IF;
END IF;
END PROCESS;

0 --1RIEBEER, KEFSRE,
—EMI A, Felrdyg, FESMriyL, Fafidge,
--E3fird, Fefirie, FrAp, FofrAa,

——EEEL

"0000";

"00000000" ;
"00000000" ;

IF (cnt_10 = "1001" AND cnt_1 = "1001") THEN--i+#(Z]99Ef [0

= ELSIF (cnt_1 = "1001") THEN--/MEiEE|oLUE+fri1




Testbench
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LIBRARY ieee;

USE ieee.std_logic_1164.all;

ENTITY counter_test IS
END counter_test;

COMPONENT counter IS

Emcaxmcm behave OF counter_ test IS

PORT (
clk @
reset
digitl
digit2

);

END COMPONEN:

SIGNAL clk

SIGNAL reset

SIGNAL digit!

SIGNAL digit!
BEGIN

i_counter :
=] PORT MAP
clk
reset
digitl
digit2

H  PROCESS

BEGIN
reset <=
WAIT FOR
reset <=
WAIT FOR
reset <=
WAIT;

END PROCESS;

IN STD_LOGIC;

: IN STD_LOGIC;

: OUT STD_LOGIC_VECTOR(7 DOWNTO 0) ;
: OUT STD_LOGIC_VECTOR(7 DOWNTO 0)

T;

: STD_LOGIC;

: STD_LOGIC;
1 : STD_LOGIC_VECTOR(7 DOWNTO 0) ;
2 : STD_LOGIC_VECTOR(7 DOWNTO 0) ;

counter

«
= clk,
=> reset,
=> digitl,
=> digit2

o
200 ns;
s
100 ns;
ot




程序编译
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A Transaript

[¢# Loading project test

# Compile of counter.vhd was successful.

+ Compile of counter_test.vhd was successful.
|# 2 compiles, 0 failed with no errors.





仿真图
复位清零
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计数到99回到0 重新开始
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数码管输出对应编码
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数字锁
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	状态名
	状态功能
	输入（按键）
	输出（led）
	

	idle
	空闲状态，等待输入按键值
	输入密码按键后到s1状态
	0
	

	S1
	已输入1个密码值
	输入密码按键后到s2状态
	0
	

	S2
	已输入2个密码值
	输入密码按键后到s3状态
	0
	

	S3
	已输入3个密码值
	输入密码按键后到s4状态
	0
	

	S4
	已输入4个密码值
	无，自动跳转到s5状态
	0
	

	S5
	密码比对
	无，若密码正确跳转到s6；若密码错误跳转到s5
	0
	

	S6
	密码正确
	若有复位信号则回到idle，否则一直保持s6状态
	1
	

	S7
	密码错误
	若有复位信号则回到idle，否则一直保持s7状态
	0
	


