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Overview:;

« This project was implemented using Nexys 4 boarc
provide a 5V input, a motion sensor to detects the presence of a
LED to determine the state of the home, a series of switches as a keypad to
enter the correct password and a timer, since you have 30 seconds to enter
correct password before the alarm turned on.

7,

P

* The code was written using both, VHDL and Arduino C.
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Some tips about the motion Sensor

#oefine pirFin 2
#define fpgapin 10

it calirationTime = 30 The motion Sensor detects within an angle of
long Unsigned int pavSe = 5000: 120 degrees and 7 meters.

boolean lockLow = true;
boolean takeLowTime;

nt PIRValue = 0: An LED was connected to the circuit to tell
vioid setup() {

Serial begin(9600); when a motion is detected (It turns on) or
piniode (pirPin, INPUT):

pinMode (fpgapin, OUTPUT); when a motion ended (turns off)

void loop() {

j roensor (). The motion Sensor was connected to an

void PIRSensor() { Arduino Board because it needs a 5V as an
ok g £ o == RIGH) £ Input. Therefore, to make it easier, The sensor
FIF\Value = 1; 5 .

lockiow = false: was codded using Arduino C language.
digital\vrite( fpgapin, HIGH);
Serial_printin{Motion detected.™);
‘delayr{sﬂj;

? \akeLowTime = true; As noticed from the code, the sensor is an
 (digitalRead (pirPin) = LOW) { input (5V) and the output is 3.3V (on the Nexys

if (talkeLowTime) {

lowln = millis 3; takeLowTime = false; bOOrd). SO, Wheﬂ O mOTIOﬂ |S deTeCTed Or

ﬁ#ﬂﬂﬁ'miw&g“ millis () - lowln > pause){ ended, it gives a high output on the Nexys
alue = 0

lockLow = true: board, and therefore, the RGB LED on the

digital\vfrite( fpgapin, LOW;

Senal printin{"Motion ended " board changes it color.
delay (507;
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Comparator/ Reqister:

SWI[70]

Register Stores
Password.

wrtAllow allows user to

pass|7:0]

SW([70
clk

REG2 comparator

| procezs (SW, paszsz)

pass(7:0]

resetn

i oCEw

= paszs) then

wrAllow

if resetn = 07 then

pass <= (others => "07);

Reg8bit

if clkievent and clk = 717 then

, - Jend if;
if wrtdllow = "1° then

| end process;
| end Behavioral;

pass <= SN

change password
wrtAllow controlled by
FSM

Password is sent to
comparator

Compargigr:

« Compares password
with current state of
switches
Outputs HIGH if
correct passcode is

entered



E<=707;
Buzzer <=707;

G ‘—"

Prucesslfm, A2) CORRECT SECURED
begl?f (81 = 717" and &2 = 707 ) then —done ] () ()()
R0

elzif (&1 = 707 and &2 = "17) then —antr)
R<=717;
G<= 717
B<=70"; .
Buzzer <=707; XILINX.
elzif (41 = 717 and &2 = "17) then —alarm ;
R Ia]
G<=70;
B<=70°;
Buzzer <= "17;
elze LED1
e e RGB RGB
v D
BT AL Bume S e 010 110 100 101
Buzzer <=707: A2 G
end i — 1T Ts =°
end process: _4D R

d Behevioral LEDdscoder BUZZER = 0 BUZZER = 0 BUZZER = 1 BUZZER =0
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ASM FSM.

53 Correect

Al=1 A2=0 |I Al=1 A2=1
Wite Allow=1




Keypad
« Currently just a single number key switch
« Eventually 4 Digit passcode. Entered Sequentially
* FSM will require all 4 digits to be entered

Timer

« Clock Divider

e 1023x1023x10 = 15

« User will have 30s to enter a proper code sequence

Alarm Buzzer:
Active Piezo Buzzer makes annoying noise when alarm state is reached




Sample Code (From Test Bench)

resetn<="0"; sensor<= 0" timer<="0": write <='07; softreset<="0"; SW <= “0D0O0000017; wait for T#h;—resef sfafe’ Pessword resef fo 0000 0000
resetn<="1"; sensor<="0" timer<="0": write <='07; softreset<="0"; SW <= "000000017; wait for T#h;—sfafe 1 [naciive

resetnd="1": zensor<="1":timer<="07; write <=707; softreset<="0": 3W <= “000000017; wait for T#5;—sfafe 20 Enfry

resetn<="1"; sensor<="0";timer<="0"; write <='07; softreset<="07; SW <= “000000017; wait for T#5;

resetn<="1"; sensor<="0";timer<="0"; write <='07; softreset<="07; SW <= "0D0O000000"; wait for T#h;—sfafe 3 Correct Password

resetn<="1"; sensor<="0";timer<="0"; write <=707; softreset<="07; SW <= "111100007; wait for T#h;—sfafe 3 Correct Password

resetns="1"; zensor<="0";timer<="0"; write <="17; softreset<="07; SW <= "110100007; wait for T#h;—stefe 20 Correct Password Hrife (s &l lowed |

resetnd="1" sensor<="0"timer<="0": write <=707: zoftreset<="1": S0 <= 000000107 wait for T#E: —soffresef Stefe 1
resetnd="1" sensor<="1"timer<="07: write <=707: zoftreset<="07: S0 <= “00000001"; wait for T#E: — Sfafe 7
resetnd="1" sensor<="0"timer<="07: write =707 =zoftreset<="07: S0 <= "11110000"; wait for T#E:— Stafe J

resetnd="1"; sensor<="0":timer<="0": write <="07: =oftreset<="1"; SW <= "00000001"; wait for T#E; — Siafe |
resetnd="1"; sensor<="1":timer<="07: write <="07; =softreset<="07; SW <= “00000001"; wait for T#5; — Sfafe 7
resetnd="1"; sensor<="0";timer<="1"; write <="07; softreset<="07; SW <= “00000001"; wait for T#h; — Stafe 4 Alarm




Name Value

1% sensor

1k timer

1% clk

1 resetn

1 write

& softreset
™ SWI7:0]
™ pass[7:0]
&R







