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Since ancient times, locks are an indispensable product in
people's lives, and it can protect the safety of our lives and
property. With the improvement of the times, locks have
gradually changed from being traditional marble locks into
electronic locks. Compared with traditional locks, which use
keys to unlock, electronic locks use the induction of magnetic
button to unlock. Compared with each previous lock before,
which every door needed its paired key. Now using magnetic
buttons can greatly reduce the number of keys.

So we write VHDL and Arduino programs to control ICs,
relays, step-up circuits and other components to achieve the
energization of the electromagnet and further lock or open the

door.
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Bl 3 1RCE&EF

2. Wired-AND s 2 BAf ¢ L & - o (& F L5 )it 4o
¥ej 2 W ochxt i o AND W oehaB R s 82> %85 ~ & High o 85 &1 5 High e
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- s
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i@i&ﬂ*wﬁ# R E A AT -
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2-3 Arduino Uno
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- SRR
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= B

® ¢ * Altuim Designer kKT oA > - X5 =2 % > AW 5 A (%
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3-4 4.5 3 H(in 42)

- ~ VHDL #&3%

Ebegin

gnd JP <= '0';
JP2 <= '1';

=
—— 1. lkHz Pulsed Waves Circuit
= process(clk
variable cnt : std logic vector (25 downto 0);
begin
= if(clk'event and clk = 'l')then -- Positive Edge Trigger
cnt := cnt + 1;
= if(cnt < fmax / 1E3 - 1l)then -- Denominator = Qutput Frenguency
clk_lkp <= '0';:
= else
clk lkp <= '1':
cnt := (others => '0'); -- clear
end if ;
end if:
end process;
=2 process(clk
variable cnt : std logic vector (25 downto 0);
begin
= if(clk'event and clk = 'l')then -- Positive Edge Trigger
cnt := cnt + 1;
= if(cnt < fmax / 20 - l)then -- Denominator = OQutput Frenquency
clk 20p <= '0';
= else
clk 20p <= '1';
cnt = (others => '0'); -- clear
end if ;
end if;
end process;
=
= process(clk
begin
= if(clk'event and clk = 'l')then -- Positive Edge Trigger (20ns)
= if(clk lkp = 'l')then -- Pulsed(lms)
= if(scan < 2 )then
scan <= scan + 1;
= else
scan <= 0;
end if;
end if;
end if;
end process;
scan_low <= "0Oll"when(scan = 0)else
"l0l"when(scan = l)else
"ll0"when(scan = 2)else
miyim;
-

Bl 9 VHDL "4 47 B
B LR
R E SRR Sk
[(F % B BAp /A& a0l 5)-1]5°0° Bfs— =20
® clk lkp % 1KHz 9%
® clk 20p % 20Hz "%
® scan i 2Hz 7 0~2 8B
® {Tjpscan rECE
B sacn=0 F¥ - sacnﬁi;f] 40117 »
T Delete ~ 1 ~4~7 ?K%Jﬁi;f] 400
B sacn=1 ¥ » sacnﬁi;—]:".“IOI”
FO~2~5~ 8?K5']$i§]:'1’0’
B sacn=2 F¥ > sacnﬁ%l 4141107

f
|
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r Enter ~ 3 ~ 6 ~ 93"UIJ$%J 1’0’

= _________________________________________________________________________
——2.Tact-5W Differential Circuit
== line 1
——{1l}Sequential Logic Circuit (Shift Registers):Tact-5W Sampling Circuit
= process (clk)
begin
= if(clk'event and clk = 'l'jthen -- Positive Edge Trigger
= if(clk_lkp = 'l1')then ——Sample Fregquency = lkHz
gl <= gO;
gl <= sw_in; -- differential input signal write here!!
end if:
end if:
end process;
——(2)Comkinational Logic Circuit : differential output (Tw=lms)
diff mp <= (gl)and(not g0); -- Catch Positiwve-Edge Pulsed Wave
= _________________________________________________________________________

B 10 VHDL # i+ T i

12 1KHz 9 & #f$ (o ehds 1%
® sw in ; %J% »q0~ql 5
o quﬁulql’sw in &3 q0 2 {8 £ i q0 ~ ql
® Fq0:1-ql 5 0P BIFIEHH 0 1)

> U

‘:F;
s
3

]
o
&
B
=
S
!

= ___________________________________________________________________________
-=-4.8BCD
bcd <= 0 when(scan = 1 and diff np = "0001")else -- 0 g ¢
1 when(scan = 0 and diff np = "00l0")else -- 1 4 S 6
2 when(scan = 1 and diff np = "0010")else -- 2 : 4 2 3
3 when(scan = 2 and diff np = "0010")else —- 3 delete 0 enter
4 when(scan = 0 and diff np = 100")else -~ 4
S when(scan = 1 and diff np = 00")else —- 5
€ when(scan = 2 and diffanp - ")else -- &
7 when(scan = 0 and diff np = "1000")else -- 7
8 when(scan = 1 and dztt_np = "1000")else -- &
9 when(scan = 2 and diff np = "1000")else -- 9
10 when(scan = 0 and diff np = "0001")else -- delete
11 when(scan = 2 and diff np = "0001")else -- enter
12; -—- none

Bl 11 VHDL %75 % 5%
%@;mﬁéwﬂ&%

= process(clk)
begin
F <= diff_np(0) or diff np(l) orx diff_np(2) or diff_np(3):
end process;

B 12 VHDL #4245 P42 5%
BAEE AT P F > % kg diff np eng it
® - FMpReEERET  FRG
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= process (clk)

begin
= if({clk'event and clk = 'l' )then -- Positive Edge Trigger
= if(F = '1' and clk 20p = 'l')then
= if(bed < 10 and seg7_count < 4)then
monitor3 <= monitorz ;
monitor2 <= monitorl ;
monitorl <= monitorQ ;
monitor0 <= bed ;
JP3 <= "1";
JP1 <= "1";
seg7_count <= segT7_count + 1;
= elsif(becd = 11 and seg7_count = 4)then -- enter
= if(monicor3 = lock 3 and monitor2 = lock_2 and monitorl = lock_ 1 and monitor0d = lock O)then

JB3 <= '0';
JPL <= '1';
= else
JBP3 <= '"1';
JPL <= '0';
end if;
= elsif(bed = 10 and seg7_count > 0)then -- deleste
monitor3 <= 0 ;
monitor2 <= monitor3 ;
monitorl <= monitorZ ;
monitord <= monitorl
JP3 <= "1";
JP1 <= "1";
seg7_count <= segT7_count - 1;
= else
JP3 <= '1";
JP1 <= '1";
end if;
end if;
end if;
end process;

B 13 VHDL Delete {r Enter % ;¢

CRCREENE -3 I TR

® kgl r hR 0~9 hlicF o R TRM A Bkt A8

4% bed=10 ?K%&{delete R F AL H TR B8 — TLHL?J » #cF
bed=11 P &_enter » § monitor 7% 4 B #KkF ¥ 4% enter PF » 32| %7 %78 F_
TLAE 0 S

gnd <= "1110"when (count = 0)else
"1101"when (count = l)else
1 = 2)else

B 14VHDL % 1 %
R HE 03> fhinidgr 4B 7TEHET Bai

T-Segment Display Decoder : Common-Anode (low actiwved)

[t}

when (monitor = S)else ——

when (monitor = 8)else —- B
when (monitor = Tielse —— 7
when (monitor = E)else —— &
when (monitor = S5)else —— 5
when (monitor = 4)jelse —— 4
when (monitor = 3)jelse —— 3
when (monitor = 2)else —— 2

when (monitor = lyelse ——
when (monitor O)else —— 0O

Bl 15 VHDL & &g %
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monitor <= monitor0 when(count
monitorl when(count
monitor2 when (count
monitor3 ;

B 16 VHDL % 1 %7

PRy 8 E 03 0 finkgor

O)else -- 0
l)else —— 1
2)else --

4

= process (clk)
begin
= if{clk'event and clk = "1')then -- Positive Edge Trigger (20ns)
= if({clk 1lkp = 'l')then -- Pulsed|lms)
= if(count < 3 )then
count <= count + 1;
= else
count <= 0;
end if;
end if;
end if;
end process:
end beh;

B 17 VHDLO~3 3* #c %
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"R

<SPI.h>

<MFRC522.h>

<Wire.h>
<LiquidCrystal I2C.h>

#include
#include
#include
#include

LiquidCrystal I2C lcd(0x27, 2, 1, 0, 4, 5,

int pb[]={6,7};

#define ss_pin 10

#define rst_pin 9

#define relay 8

#define Success_delay 2000
#define Error delay 1000
int SPin = 2;

int EPin = 3;

MFRC522 mfrc522(ss_pin , rst_pin);

B 18 Arduino #2;% 1
‘3

void setup ()
{

N

T

e

A7 4

Serial.begin(9600);
SPI.begin();

for(int i=0;1<2;i++)

pinMode (pb[i], INPUT);
led.begin(l6, 2);
led.home () ;
led.print ("Elect Lock");
delay(2000);
led.clear () ;
mfrc522.PCD_Init();
pinMode (SPin, INPUT) ;
pinMode (EPin, INPUT) ;
pinMode (relay, OUTPUT) ;
digitalWrite (relay, LOW);

// Initiate

Bl 19 Arduino #23% 2

LCD %25+ Show Your Card » # % %7k B2 % 7 & &+

6, 7, 3, POSITIVE);

// Create MFRC522 instance.

// Initiate a serial communication
SPI bus

// Initiate MFRC522

=
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void loop()
{
delay (1000);
led.print ("Show Your Card");
delay (1000);
led.clear () ;
// Look for new cards
if ( ! mfrc522.PICC_ TIsNewCardPresent())
{
return;
}
// Select one of the cards
if ( ! mfrc522.PICC ReadCardSerial())
{
return;
}
//Show UID on serial monitor
Serial.print ("UID tag :");
String content= "";
byte letter;

B 20 Arduino 423 3
4o ¥ R Flent BLE 20 FE K+ 5 P LCD B ¢ Success

for (byte i 0; i < mfre522.uid.size; i++)
{
Serial.print (mfrc522.uid.uidByte[i] 0x10 2> " 0" " ")y;
Serial.print (mfrc522.uid.uidByte[i], HEX);
content. t(string(mfre522.uid.uidByte[i] 0x10 Tom o "m"y):
content . t(string({mfrc522.uid.uidByte[i], HEX));
}
Serial.print ()
Serial.print ("Message : ");
content.toUpperCase ()
if (content.substring(l) "BG BY A8 S5A") // UID set
{
led.print ("Success");
Serial.println();
igitalWrite (relay, HIGH):
lelay(Success_delay);
led.clear();
ligitalWrite (relay, LOW);
i

B 21 Arduino #2;% 4
R R SaR SR S

%+ 5 P LCD & T Error

else{
led.print ("Error");
delay (Error_delay);
lcd.clear ()

}

Bl 22 Arduino #2.3% 5
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