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Tibrary ieee;

use jeee.std_logic_1164.all;

use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all;

entity lock 1is
port(
code: in std_logic_vector(3 downto 0);
mode: in std_logic_vector(l downto 0);
clk, rst: in std_logic;
unlock: out std_logic;
alarm, err: buffer std_logic
s
subtype pwdl is integer range 0 to 15;
type pwd4 is array (3 downto 0) of pwdl;
--password is a 4x4 2D vector
subtype states is integer range 0 to 7;
--0: check/set bit 0; 1-3: set bit 1-3;
--4-6: check bit 4-6; 7: unlock.
end lock;

architecture arc of Tock is
constant admin_pwd: pwd4 := (8,8,8,8);
--password of admin can be changed here.
signal pwd: pwd4 := admin_pwd;
signal pwd_in: pwdl;
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signal ad, us: std_logic;
--to control the checking process
signal state: states;
signal cnt: integer range 0 to 2:= 0;
--failed times
begin
pwd_in<=conv_integer(code);
process(clk, rst)
begin
if (rst = '0') then
unlock <= '0"';
err <= '0';
state <= 0;
elsif (clk'event and clk = '1') then
if (mode = "00" and alarm = '0' and cnt = 0) then
--set passwd, only when not checking and haven't been wrong
--(which means 1it's unlock or just turn from unlock to lock)
case state is
when 0|1|2 => pwd(state) <= pwd_in; state <= state + 1;
when 3 => pwd(3) <= pwd_in; state <= 7; unlock <= '1';
when others => NULL;
end case;
elsif (mode = "01") then --check password
case state is
when 0 =>
if ((pwd_in = pwd(0) and alarm = '0")
or pwd_in = admin_pwd(0)) then
if (pwd_in = pwd(0) and alarm = '0') then
us <= '1";
else
us <= '0';
end if;
if (pwd_in = admin_pwd(0)) then
ad <= '1';
else
ad <= '0'";
end if;
state <= 4;
err <= '0"';
else
err <= '1";
if (cnt > 1) then
alarm <= '1"';

cnt <= 0;
else
cnt <= ¢cnt + 1;
end if;
end if;

when 4|56 =>
if (((pwd_in pwd(state-3)) and (us = '1")) or
(Cpwd_in admin_pwd(state-3)) and (ad = '1'))) then
if (state = 6) then
unlock <= "1"';



alarm <= '0"';
cnt <= 0;

end if;

state <= state + 1;

if (pwd_in /= pwd(state-3)) then
us <= '0";

end if;

if (pwd_in /= admin_pwd(state-3)) then
ad <= '0"';

end if;

else

err <= '1";

state <= 0;

if (cnt > 1) then
alarm <= '1"';

cnt <= 0;

else
cnt <= cnt + 1;

end if;

end if;
when others => NULL;
end case;
end if;

end 1if;
end process;
end arc;

WEHRNRE. B8, BABDHTEESHSNEERMXAEH AT, THNHANERBRENFEES

subtype pwdl is integer range 0 to 15;
type pwd4 is array (3 downto 0) of pwdl;
--password is a 4x4 2D vector

subtype states is integer range 0 to 7;
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constant admin_pwd: pwd4 := (8,8,8,8);
--password of admin can be changed here.
signal pwd: pwd4 := admin_pwd;

signal pwd_in: pwdl;

signal state: states;

XEEERZNE. BPEE, SMAN—ZRIHASTURASHEN. FRwhen-caseH TIRESEER, #H
conv_integeri&ii NHIPU\Zcodet&{t, —N0-15HIEEEL,

M. (FEESR


af://n314

Value Ps BU,? ns 160.|U ns 240.|U ns 320.|0 ns 4UU.IU ns 4SU.P ns SGU.P ns 640,P ns 7204|U ns SUU.P ns SSO.IU ns BGD.ID ns ‘
Ham 0P es
i

FET0N AN S| A ey e gy ey e 0 0
1 rst B
2 E mode BC ] b [
3 |: 1] B
-4 ..ol B I
5 | Hoode | B 0 X oy
6 BT 1 |
7 2l B 1 1 EEaEEem—
6 a1l B 1 !
9 .0l B 1 1
> 10 wlock | B M Em] M —
P 11 alarm B [
512 err B —

BETIREED, FAFEZEEHN PEERERHN, DXERERE, PEEREDHRRMREAHIARE, W
FERR.

FTIREFD /98421, fEHl, FEWIEED8421, MR, BFEWIFEIEREMI8888, Mil. EEBMAMELLM3IR,
RETR, BREMESERT=. BASERER, RETKFED.

A, SEIGEE

1. EITIRSHBIRE

HH AR RTF IS, ELIETERMERENBES, RINFS T REEE SRS
%, EINTRBERY. PRLEIUHRASERINSHISIZITEBEE,

2. B TEHENEEIRE, HiESTER
F3)TtypeSsuptypeFiERIXEI, f0E T HENKEMNIEFRALZ, 27 conv_integerESNEESEEE IR,
&5 7 subtypefltypeE B EEEAIX 5!,

type a is range 0 to 15;
subtype b is integer range 0 to 15;
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