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Co-operative Title: PLC Wireless Remote I/O with 2.4 GHz

Student Intern Name: Mr. Chanasorn Suksai

Faculty: Engineering Department: Instrumentation and Control Engineering
Advisor Name: Assoc. Prof. Dr. Kaset Sirisantisamrid

Mentor Name: Mr. Suraphan Wongsawatdichart

Company: Thai Glass Industries Public Company Limited

ABSTRACT

This cooperative project presents PLC Wireless Remote |/O with 2.4 GHz. The purpose
of this project is due to the department of cool end process has plan to manage database
by receiving input and output data of machines in department to analyze and increase the
performance of machine. Thereby, the company requires to produce a prototype device
for receiving input and output data of machine and the name of maintenance engineer to
identify name who was performed to repair the machine.

The prototype device consists of 1) 2 units of Arduino, they are as microcontroller 2)
RFID RC522 for reading employee card to identify the maintenance’s name 3) 2 units of
nRF24L01, they are a module of transmission wireless data |/Q to transmit the data between
two Arduino. Moreover, it needs many programs consist of 1) Arduino IDE program to write
the program to Arduino 2) Proteus 8 program for testing the I/O circuit of device 3)
PCBwizard program that used for designing the circuit of device. On experiment, the device

can send and receive data between two Arduino.

Keyword: Arduino, nRF24L01, RFID RC522
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2.1 nandn
o] e od v wa | Y ¢ AAL
Uil 2 9gnaniieiun Yeya wazamaumng  veaiangunsal wavliusunsuiililulasanu
i loun Tugadeansiiany Ju nRF24L01, Arduino Nano, RFID-RC522, Tsunsu Arduino IDE,

TUsunsy Proteus 8 Professional waglusknsy PCBWizard

2.2 Tugadeansl¥ans fu nRF24L01 [1]

Tuga NRF24L01 \Wulugademslimefiannsadoulsunsuliuldvisiniu  uassds
annsaldiu Arduino lemaneq fawmsauiu THauuumuden 2.4 GHz fuvumdnazaaniuldom
annsaussgnaldnulivaie e - I dugunnidieyavensuveisnluddmivaiun
gl Ay Msudaieusne 4 AuANLATARATNYUENS Robot Control and Monitoring 161
Tuszey 15 {19 500 w3 WngdmSuuitisuseimaeaLasliszmnAuas Uga « Tugadl
1T nNRF24L01+ YnausiamI1a53g4 High-speed SPI Interface Tindaenus ses5unsviny

21U Arduino Lazilid@ainiaubalue

UM 2.1 Tuga nRF24L01

ArvedeanauTAvesluga nRF24L01
o ldtunruiuinsgu 2.4 GHz
o aunsadendnsnisdeaisld 3 g fe 250 kbps, 1 Mbps way 2 Mbps
o Tliwdaau 13.5 mA lumsiutoyaisnsinisieans 2 Mbps
e Tuanne Standby Tdwasesuiies 26 pA (lulasweaud)

®  YUNYIULTIIY 1.9 — 3.6 V



o ldluslameanisiu-detoya 2 Meluy Enhanced ShockBurst™
o Tduimsgiu MultiCeiver™ vilvianunsasudayaandidmiouiuiiiegan 6 ynlunis
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2.3 Arduino [2][3][4]

Arduino 81wt (9193lU vie 91gel) Wuveddlulasroulnsiaesmstga AVR AiEims
WAIUIWUU Open Source ﬁaﬁmﬂ%wﬂﬁayaﬁg&ﬁm Hardware Waz Software #? U9 Arduino
goonuuuinlildnuldie FafufumnsdmivgEuduing feddldnudenmsafawaniu
Fuiarosanafuese uielusunsuseldBnde

yauivinliuada Arduino \unifes

2
=i L a

o jesansiaul T3Uuwvurdsiugu lddudeummsdmiugiEusu

o4

s A -

= " i 1 a0
® i Arduino Community ﬂquﬂuwsaunuwwuﬁmﬁat.wa
o £%4 L4 o & 1 8/ } 4 15
® Open Hardware yibiildanusaesalusogenldamlivaigaiu
® saliuma

® (ross Platform anunsawmuilusunsuuu 0S Tafla

WHAT IS ARDUINO?

;J‘Uﬁ 2.2 Uas® Arduino



Ast@sulusunsuuL Arduino
Feulusunsuuunesfamesiiumelusunsy Arduino IDE sanusaaniviivanlsain https://
www.arduino.cc/en/main/software
wwARNslgeUlUsunsy Arduino IDE
1. @eulusunsumeniw C/C++ d113U Arduino
2. eeulwavSeuvalusunsuntw C/C++ idunwdmsululasnoulnsaaeivas
Jufinidu Intel Hex File
3. 8Uluan Intel Hex File asuulilasnaulnsaiesdenguuuata Arduino Huae USB

n3aH1U Programmer

W=}
' Genuino
ARDUINO |

AN OPEN PROJECT WRITTEN, DEBUGCED,
AND SUPPORTED BY ARDUING CC AND
THE ARDUINDG COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
o EUITTTTHIN on ardoine co/cradity

FlOR > lolh oL o Ba o+

sU#1 2.3 Wsuns Arduino IDE



Arduino Nano

vafn Arduino Nano senuuumnlifivunmdn watldfunuily 145uledlilasaoulns
\nesIues ATmegal68 viaiuas ATmega328 (5u 2.3 fu 3) lWsunsuwulusinaea UART U
USB to UART anlsild Mini USB Ldeusiafiuneuiiaimes inasnaimeadunaiending 14 vesn i
waimaunfondunm 8 wasn uuvesadsisnpuawes annsndielldRue 7-12v Welvuesa

° v o, < == 1. v ] v Y v =
vinndld @relnfivn VIN) nsdifiuvasineln 5v sgudindiedilaaeiin 5v

Joyadnwig

FUledlulpsreulnsians

9
<P

cz¥
ugg
REE

]

N

@
=
z
=
]
a
=
&
@

U#l 2.4 uese Arduino Nano

ATmegal68 38 ATmega328

Tgwsasmalviila 5V
see5UNsTIELs IRl @luusd) 7 =12V
s995UN5IBUSLULINEY (@) 6~ 20V

Wasn Digital 1/O

14 wosn (@ 6 Woin PWM output)

Wasn Analog Input 6 W3
nszualnfiaeldlunaznesn 40 mA
nszualuiiaeldluness 3.3v 50 mA

Aunusunsunielu

16 KB 130 32 KB Wuflusunsy, 500 B 14la
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2.4 RFID [5](6]
| o 1 : ; . v v ") o |

RFID #@1191nA131 Radio Frequency Identification LﬂuszUUﬂlmgﬂwmmmmLLmﬂ .7,
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3UTl 2.5 RFID Module (RC522)

2.5 1Usunsu Proteus 8 professional [7][8]

1Usunsal Proteus 38 Proteus VSM (Virtual System Modeling) lusunsuitwamiu
Taouatmuduidumesdidnusetind drin (Labeenter Electronics Ltd.) Msgivasingy Tusunsy
Proteus fifieifiai1 Labeenter Electronics Proteus anelulusunsuszdsznauediuyszney
win 2 @ Ao 1SIS way ARES TUsuny Proteus awilognatenostuliidenldou dusesduly
ety Ao weitu 8 wasindesnishnymdayaiodiunesduid faunsadeulsfiivien
http://www.labcenter.co.uk
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gﬂﬁ 2.6 TUTUN9% proteus 8 professional

2.6 WUsunsu PCBWizard [9]

PCB Wizard Aawewsuwasdniaguilonussavsnim fldsunmseanuuusnd mivwiucas
funi (PCB) wllamiifeuazdamiin msesnuULLAzad Y PCB MsaduasyTusvoaua i
e Inglglusunsy PCB Wizard vinisaaniwaneidy smenisifionineiumisgunsal Com-
ponent udranasidu Track ieileusomenasgunsaididnnsetind

faleoniuasuszneumenisdiananuaisiinseurnimndunauntsain PCB wuuRsAL
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Temsian uazmsasalidamunsnan. wenani PCB Wizard Ssiinnaudilyin Suwagaain
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nmdnAuenlumsseugnindurenauaidusogy PCB
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3.1 ndnuh
Tumsesnuuuuazasregunsaiiudstoyaduna/iodnauay RFD Ty PLC wuuliany
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3.2 Taqaunsal
3.2.1 Arduino Nano 97U7U 2 7

3‘dﬁ 3.1 Ua$a Arduino Nano

P 1 - = Al o o o Yo et
weWaiidenld Arduino Nano 1fas91n (lusuifvwnadnmngdmiunaniluldiui

gUnIaifiaraiiedu uaziduuwesndunn/iadnalildies i 20 weoin
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USB JACK
Mini Type B

b MAX A
A&sallﬂ“;éo"“‘nm . A “
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or entire package

o _ !
3U# 3.2 Pinout 983 Arduino Nano
o A 3 | A as 2 L [ (% [ |
N3N 3.2 {193970 Arduino wsiagfinfidniu Pinout lilwhiuuazdoyanisldanuudag
o W 9 = W o ) - ) ] . o A ° Py A ol
dusineiu  finwIdesienudilafeniunsldnu  Pinout  wedssihlldiulugaaus

Usznaveglusgunsal

3.2.2 nRF24L01 971U 2 #i3

Ui 3.3 luga nRF24L01
gUnsaifeanslimeiidenvannvanevila anvaiidenld nRF24L01 esandulugals
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Arduino Nano - nRF24L01
33V-WCC
GND - GND

8-CSN
7-CE
13 - SCK
11 - MOSI
12 - MISO

i

gﬂﬁ 3.4 715 Wiring nRF24L01 Aiv Arduino Nano

213Ul 3.4 @on13 Wiring nRF24L01 U Arduino Nano Tmpwihiiues Pinout wes

@

ARF24L01 wraysadlesil

Fou oo il

Ground Ground Fewrarunsnudvassyuy

Vee Power \Honsounasirdlvadluga (3.3v)

CE Chip Enable THiednldenunisdomns sp

CSN Ship Select Not iazdondiu 1 e Taziuasdanisldan Spi

SCK Serial Clock as9dtyaa RN lwnu nRF24L01

MOSI Master Out Slave In  dwnfudsdoyasenluaiu nRF24L01

MISO Master In Slave Out - Futayaiinu1a1n nRF24L01

IRQ Interrupt il Active Low uagldidlasiasl Interrupt
i
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3.2.3 RFID-RC522 971U3U 1 #n

(

@ RFID-RCH22

3U#1 3.5 Tuga RFID RC522

P = o & = ol s s v =4 1 < (Y] =
LUBDIAN QJ'FW’D"IJJEI’]LUUVHSmEJQﬂ"li‘SB‘U‘Fl'JWUﬂﬂ’}UWL'TﬂlJ'\LLf"IALT WI0 YDULATBIING FNIﬂEJ

a a as I 9 o 21 9 P v oA 1
Univmswinauildegtagiuiluwiniiannsaldsauiulugataguadatumanalidenldlugail

<<->>))>>

@ RFID-RC522 @

3U# 3.6 n13 Wiring RFID RC522 1 Arduino Nano

ﬂwﬂgﬂﬁl 3.6 N5 Wiring h{ﬂﬁ RFID RC522 fu Arduino Nano lagwtiifives Pinout wiay

fuiiviihfwmiloudiuluga nRF24L01 esnnilumsiearsdstoyauuu SPI o
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3.3 199 TDUNA LD1ANN

Taeudn 9 gunsalazudalu 2 fls fie Master uas Slave

Slave Master

7

DIGITALINPUT (8) DIGITALOUTPUT (8)

DIGITALOUTPUT (4) DIGITAL INPUT (4)

) («

RFID (Data) RFID (Data)

ANALOG INPUT (1) ANALOG OUTPUT (1)

al
3UN 3.7 nmsamvesgunsal

3.3.1 Slave
3.3.1.1 Digital Input
ﬁ du aa a 0 - w = = ) & v o
LUmaﬁl‘iw‘i‘Umamaaauwm’mmauaﬂ YU LASDIANT ,PLCVIAIUANLATEIINT WUAL 91NUY

yraBunniliialugs Arduino

D12
zezE AL

QTFQ@B@&@@?°

gﬂﬁ 3.8 1935 Digital Input H4 Slave
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3.3.1.2 Digital Output (Relays Output)

aa ¢ ) . A o
L'ﬁu’g\j"i]'iﬂ'i]maaLa’]mﬂWWiUﬁﬂquzuqr\]’]ﬂ Arduino LLaBﬁ\ﬂfﬂ’ﬂvLUﬁdﬂ’ﬁ Retays Output

RL3

-
A'A'AY

D4

3'1}17; 3.9 1935 Digital Output Hs Slave

3.3.1.3 Analog Input
Wuneasuu st udeanansasuaila 0-10 V anduaziususesuliiude 0-5 V wagdanald

&4 Arduino

Analoginput 0-10Y

Arduino 0-5V

31]17% 3.10 2995 Analog Input s Slave
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3.3.2 Master

3.3.2.1 Digital Output

Wuresnivideeaendnnedudunmunainils Slave antuazdsondnailluds PLC

- - DOSFLC DO1:aPLC DO FLC DO3 FLC 20419 FLC DOStoFLC DOBaFLC DOTiF
v T T
‘-[I] R1 []] R2 []] R3 R4 ].ll] RS R6 |-[I] R7 ﬁ R8
1k 125 108 10K 10¢ 1T 19

S
)¢
2K

o

5
it

1
5
4
i
3
4
-

D1 iZ D2 7 D3 D4 D6 §Z D5 SZ 7 JZ D8
ooz |=weoer]oase | /oens cisge | meoe & fag:002
A A A A
Ard A 1 Araairs; Arduned Arguresd e Ardunad Arsuin

gﬂﬁ 3.11 2995 Digital Output e Master

3.3.2.2 Digital Input

o

\UueasnsuRlneadunmain PLC antuazdsBunailitnluds Arduino

(e 0= g I

Ul 3.12 2995 Digital Input s Master

San
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3.3.2.3 Analog Output
Junasniueundendunnainils Slave 91nuu9sazuUasdunman Arduino sanunidu

0-10 VvV
a8V ‘R:Z:—T—'-
R2
U3
Adumeras) [> : S scL vour f—
Ardunaiad) [ z ium _.'gg = > 200 £
> oy
e e -
gﬂﬁ 3.13 9995 Analog Output Hl9 Master

3.4 TUsunsy

Tudrumaleulusunsuastunslioulilinisfuddune/idwauas Toyaveins
wifnauluansewinailsslavenaziliMaster
3.4.1 Slave

3.4.1.1 Read

3

drudandunisileuldsinsulisuiudunmnanils Master udauanveaniBuiiadionding
iy Slave FomnliléiFudunaainils Master /1elu 200 millisecond Tswnsuazuaasliiiiuig
LilAsudoyannily Master

=0

MNlUsLNTIIINBUNSTILISUINEN Master Slanfiu LOW Arduine Ha Slave asds HIGH

TWlhsasiadeing ilistadioamalavinnu uathduneanils Master Sy HIGH Arduino

tla Slave agds Low WWlvsasTiadionnng vilvimSiadiananavitanu
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radio.startListening();
unsigned long started waiting at = millis();
while(!radio.available()) {
if (millis() - started waiting_at > 200 ) {
Serial.println("No response received - timeout!");

return;

}
radio.read (&Data2, sizeof (Data2));

for(int a=0;a<4;a++) {
if (Data2[a] == 0) {
digitalWrite (outputPins[al, HIGH);

}
else 1f (DataZla] == 1) {
digitalWrite (outputPins[al, LOW);

}

31Jﬂ 3.14 Tusunsuilderuveatls Slave

3.4.1.2 Write
1 Y L s o/ v d 2/ 4 !
dutlavifunadoulusunsulveny uany wavdaleyatnsludel Master Hetayanau

wazasly fio ating uenandesiusunsuilésArourdendunmameeseundendunauazds

Aduna IVl Master Bnae
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radio.stopListening();
for (int a=0;a<8;a++) {
Datala] = digitalRead(inputPins(al);
}
if (rfid.isCard({)) {
if (rfid.readCardSerial()) {

if (rfid.serNum[0] != Datal[8]

&& rfid.serNum{l] != Datal[9]

&& rfid.serNum[2] != Data[l0]

&& rfid.serNum[3] != Data[ll]

&& rfid.serNum[4] != Datal[l1l2]) {

Data[B8] = rfid.serNumfO];

Data[9] = rfid.serNum([1l];

Data[10}) = rfid.serNum[2];

Datal[l1] rfid.serNum([3];

Datall2] rfid.serNum{4];
Serial.print ("Cardnumber : ");

for (int a=0;a<35;a++) {

Serial.print(rfid.serNum[a],DEC);

I

Serial Jprintd .7 ;

}
Serial.println (" ") ;
previousMillis = currentMillis;

}
rfidrhalt )7
if (ewrrentMillis - previousMillis >= intexrwval) ({

for (int a=8;a<l3;a++) {
Datala] = 07

}
Data[13] = analogRead (inputPins[8]);

radio.write(&Data, sizeof (Data));

sU 3.15 Tusunsuillfideuvesils Slave

3.4.1.3 Show
dautlanfumadoulusunsulivansdeyadune/iordnnvesil Slave yn 9 1 3w
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if (currentMillis - pre >= in) {
for (int a=0;a<8;a++) {
if (Datala] == 1) {
Serial.print("DI");
Serial.print(a);
Serial .println(" = HIGH");
}
else 1f (Datala] == 0) {
Serial.print ("DI");
Serial.printia);
Serial.println(" = LOW");

}
for (int a=0;a<d;a++) {
if (Data2fa] == 0) {
Serial.print ("DO");
Serial-print(d)s
Serial.println(" = LOW");
}
else if (Data2[a] == 1) {
Senpad Jpednt (FDON) 3
Serial.print (a);
Serial .println(" = HIGH");

}

Serial.print ("AI = ");
Serial.print(Datal[l3]);
Serial.println("\n"});
pre = currentMillis;

o 2 a ¢ v
31]1/! 3.16 T.‘U‘iLm'iil‘m'liLLﬂﬂdGuwm/Laﬁmﬂm‘UNﬂd Slave

3.4.2 Master

3.4.2.1 Read

& a = vy & aa a g a v o o

dhutlavfunsBoulusunsulisuianineadunn sundendunn uasveyavonsminau

91n#4 Slave
aa - A:f ot y ! - y 1

MnlUsunTImnAdIneadunmiilisuainis Slave fiandu LOW Arduino Ha Master 9z
HIGH WlvhaasAdneatodinm shlsAdneatednalidvien uddBunmanila Slave dandu HIGH
Arduino 4 Master avde LOW Tlshsasidneaiening hlvidAdneaowinaviianu diuves

a 4 v o v . y i o 1 | v
purdendunniilodunud Arduino R Master azderludrsaseundeniondivasiely diudeya

20



w a d vy W ) y . vy 2 @
Tnswifnau dielddeyatmsndnauannils Slave me Arduino He Master azuanstoyadng

wiina1ulu Serial Monitor

if (radio.available()) {
while(radioc.available ()} {
radio.read (&Data, sizeof (Data));
for (int a=0;a<8;a++) {
if(Datala] == 0) {
digitalWrite (outputPins[al, HIGH);
}
else if (Datala] == 1) {
digitalWrite (outputPins[a], LOW);
}
}

if (Data[8] != RFID[0]
&&Datal[9] != RFID[1]
&&Data([10] != RFID[2]

&&Data[ll] != RFEID[3]
&&Data[l12] = REFID[4]) {

REFID[0] = Datal[8];
RFID[1] = Data[9];
RFID[2] = Data[l0];
RFID(3] = Datal11];
RFID[4] = Datall2]l;
FF (RFIDIOY T=,0
&&RFID[1] != 0
&&RFID[2] t= 0
&&RFID([(3] 1= 0
&&RFID(4] != 0) {

Serial.print("Cardnumber : ");
Faof (int=il=QA 4B+ +) 1
Serial .print (RFID[i]);

gerlal . printC (" "W
}

Serial.println{" ") ;

}

X = Data[l1l3];

y = map (x,0,1023,0,4095);
dac.setVoltage (y, false);

gﬂﬁ 3.17 Wsunsuiilderuvosils Master
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3.4.2.2 Write

[
v

druflezfumadoulusunsulions uazdaiineadunnludels Slave wenanildmin

Lil#suanils Slave Wsunsuuazdsianuzvansasiawinadu Low
radioc.stopListening() ;
for (int a=0;a<4;a++) {
Dataz2[a] = digitalRead(inputPins[al);
}
radioc.write (&Data2,sizeof (Data2));
radio.startListening () ;

}

else if (!radioc.available(})) {
for (int a=0;a<8pa++)
digitalWrite{outputPins[a], HIGH);
}

gﬂﬁ 3.18 Wsunsuiliduuvesils Master

3.4.2.3 Show
[} A’ 2 1/ = v (=3 =i
drudezilunisifoulusun sulinansdayadunn/iardvnuasils Slave yn 91 Jud
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if (currentMillis - pre >= in) {
for (int a=0;a<8;a++) {

if (Data[a] == 0) {
Serial.print ("DO");
Serial .print(a);
Serial.println(" = LOW");

}

else if (Datala] == 1) {
Serial.print ("DO");
Serial.print(a);
Serial.println(" = HIGH");

}
for(int a=0;a<d4;a++) {
if (Data2[a] == 1) {
Serial .print("DI");
Serial.print(a);
Serial.println(™ = HIGH");
}
else if (Data2[a] == 0) {
Serial .print ("DI");
Serial.ptint (a);
Serial .printin(" = LOW"):

}

Serial.print ("A0 = ");
Serial«print(v):
Serial.println("\n"});
pre = currentMillis;

}.

=l % a ¢ y
3Un 3.19 Tustnsuilduansdunn/ioninavesile Master

3.5 Usznaugunsnd
3.5.1 Slave

angUfl 3.20 A gunsafils Slave Feoonuuulaglilusunsu PCBWizard ioaglidunm
Wdmnubduhmsiamnasuazasiomesglslivnefurunavesgunsel

- - [y ) | | ) Y
9n3UT 3.21 Aegunsalils Slave wianUsenaudulszneusr q Wimeiuue
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L

5UTl 3.20 gunsaiths Slave fieonuuulaelilusunsy PCBWizard

sU 3.21 gunsalily Slave

3.5.2 Master

NUT 3.22 Fegunsalils Master Jseonuuulagldlusunsu PCBWizard ipagléiiunm
IAdRaNETEIIAITINN NN TUAR 2R TIINRBE s LS e ivTuavesgUn sl

< 2 ey ) | | v v ow v
9IngUTN 3.23 Ae gunsalils Master vasanUsznaudiuysznause 4 lWinleiuum
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Uni 4

WNANISAMIUIIU

4.1 Ad1n

dwiullomluuniaznansiunsulumsvegeuuasnanisvedeu  gunsalSudsoya
a I3 Y < @ a4 o o oA o _d
duns/iewnaves PLC seglnasmennud 2.4 GHz fduinsesinsnielulssnu Juniesdngy

ot o 2 o A g - -
mlavinnsnageude tAsasdnuisaieuiafidy (Cold End Spray)

eXe

4.2 N13NAEaU

nsnegEaUILLUNTY 4 NMIvndaueaBiuy

Slave Master
~
DIGITAL INPUT  (8) DIGITALOUTPUT (8)
DIGITAL OUTPUT (4) DIGITALINPUT _ {4)
ANALOG INPUT (1) ANALOG OUTPUT (1)
RFID (Data) RFID (Data)
J

4.2.1 nnapufdneadunnIn Slave daluda Master
92 Ty ot e c&] = ne’ = a oo 5 i
vagaulatltgunsalily Slave SUBUNAIINASDIEATNENATBURITLAY IINUULARINALY
Wiuiigunsalils Master
g iy o o a 8 4 a P 9] o
Cold End Spray ulAsnsinsinaeanuiendauiinisusn iwetUadnussenaanuuei
vauieglusruvaiies PInsviaues Cold End Spray wdn q avUseneumeduwnn fie
* ] D K - - ar o v 4 o 1
Photoelectric Sensor MUUNUULAIVEGUIA, Proximity Sensor 2 7 MUUINATIVATLNUIVDY
< s < ° v a o = y = Y °
Spray NUanenng WIANARD Motor MWW Spray \ndeunnandaluddnily, Spray 11
v aa 8 - a a : ° Y oA v w al a il ) ° =
wihndatngedauiailay, Cylinder YENAIUIAUTIN Spray WAdsuluun wann1svMieIume
\io Photoelectric Sensor ATI9WUTDI195ENINUBIANEAL Motor iaduRlunIuT
uaz Spray avdnunenluaugnsiwas s Uanesn Proximity Sensor axmnsianuin Spray liiadeud
widesanevmnaudinazdsli Motor waz Spray vemvihnuuazddly Cylinder wansradudnfiams
= & A . ] [ 1 & o
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(3]

(4]

(9]

LW@NEN5D19D4

nRF24L01 “Arduino nRF24L01 datfagianuuvaneda”

undafian : http://www.semi-journal.com/arduino-nrf24101/.2561

Arduino “Arduino Avezls?”

wEaTiun https://www.thaieasyelec.com/article-wiki/basic-electronics/.2561

Arduino “TUsunsu Arduino IDE (Eoefu”

Wi ; https://poundxi.com/.2561

Arduino “Arduino ¥finsinge”

WHaeTiA https://www.ioxhop.com/article/2/arduino/.2561

RFID “RFID fimayls”

Wnaafin : http://www.smartiden.com/index.php?lay=show&ac=article&ld
=539310565&Ntype=12/.2561

RFID “RFID Card Read/Write Module Kit (RC522)”

Wndafin ; https://www.thaieasyelec.com/products/rfid-nfc/hf-13-56-mhz/rfid-card-
read-write-module-kit-rc-522-detail.html .2561

Proteus “vi1A91u3anAulusunsy Proteus”

WHaeTi http://www.shadowwares.com/Tutorials/Proteus/Introduction.html.256 1

Proteus “3usuldfanu Proteus”

Wi http://know2learning.blogspot.com/2014/06/proteus.html.2561

PCBWizard “PCBWizard”

WETA https://sites.google.com/site/pspicesbt/bi-ngan-pcb-wizard.2561
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#include "Arduino.h"
#include «<SPI.h>
#include <RF24.h>
#include <RFID.h>

#define S5_PIN 10
#¢define RST_PIN §
RFID rfid(SS_PIN, RST_PIN):

int inputPins|] = {2,3,6,40,A1,A2,A3,84,A7); fIRT
analogin

int outputPins{] = {4,5,45,A¢6};

int Data[l4]:

int Data2(4];

unsigned long previousMillis = 0,pre =0; // will
store last time LED was updated
const long ipterval = 3000,in = 1000; f2'

interval at which to blink (milliseconds)

RF24 radio(7, B); 7/ CE,C5N
const byte addresses[] (€] = {"0000L1%, "000027};

void secup() {

Serial.begin(S600);

Serial.println("THIS IS THE SLAVE CODE"):

SPI.begin();

rEid.Jinieyr

for (int a=0;a<8;a++) |
pinMode (inputPins{a], INPUI);

}

for (int b=0;b<d;b++) {
pinMode(outputPins {b],OUTPUT) ;

}

radio.begin(}s

radic.openWritingPipe (addresses{l] ), // 00001
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radio.openReadingPipe{l, addresses[0]}); // 00002
radio.setPALevel (RF24_PA_MIN);
radio.setDataRate (RF24_2MBPS) ;
radio.setChannel (124} ;

}

void loop() {
unsigned long currentMillis = millis{();

radio.stopListening(} s
for (int a=0;a<8;a++) {
Datafa] = digitalRead(inputPins[a]);
}
if (rfid.isCard()) {
if (rfid.readCardSerial{)) {

if (rfid.serNum[0} '= Data[8]

&t rfid.serNum[l] !'= Data[9]

& rfid.serNum[2] '= Daca[l0]

&6 rfid.serNum[3} != Data[ll]

& rfid.serfum{4d] '= Data[l2]) {
Dataf8] = rfid.serNum{0j:
Data{9] = rfid.serNumjl];
Data[l0} = rfid.serNum{2]>
Data[ll] = rfid.sexNum[3];
Data[l2] = rfid.serNum[4]:
Serial.print("Cardnumber : "};
for {int a=0;a<Sya++) |

Serial.princ(rfid.serNum{a],DEC)
Serial.print{" "}
}
Serial.printin(™ "}
previousMillis = currsntMillis;
}
i
}
rfid.haley();
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if (currentMillis - previousMillis >= interval) |
for (int a=8;a<l3:a++) {
Datafa] = O;
}
}
Data[l3] = analogRead(inputPins([8]);
radio.write(sData,sizeof(Data));

radio.startListening(}):
unsigned long started_waiting at = millis(};
while(!'radioc.available(})) {
if (millis() - started waiting at > 200 ) {
Serial.println{"No response received - timeout!"™);
return;

}
radio.read(&Data2,sizeof (Datal)}}

for{int a=0;a<4ra++] |
if (DataZ[a] == 0}, {
digitalWrite (outputPins[a}, HIGH);
}
else if (Dazaz2fa] == 1) {
digitalWrite (outputPins{a], LOW);

}

if (currentMillis - pre »=inj) {
for (int a=0;a<f;a++) {
if {Datala]l == 1) |{
Serial.print{"DI"™);
Serial.print(a);
Serial.println(” = HIGH"):
}
else if (Datal[al ==4) [
Serial.print("DI"};
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Serial.print(a):
Serial.println(” = LOW"};
1
}
for({int a=0;a<4;a++) {
if(Data2fa] == 0} {
Serial.print("DO™);
Serial.print(a);
Serial.println{” = LOW");
}
else if(Data2fa] == 1} {
Serial.print("DO");
Serial.print(a);
Serial.println("
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#include <SPI.h>
#include <RF24.h>
#¢include <Wire.h>
#include <Adafruitc_MCP4725.h>

Adafruit_MCP4725 dac;

int inputPins{]} = [9,5,A6,47};

int outputPins([] = {2,3,€,A0,A1,A2,A3,4};
int Data[l4]:

int Data2[4];

int RFID[S]:

int x,¥y:

unsigned long pre = 0; £ will store last time LED
was updated

const long in'= _1000; // interval at which to

blink (milliseconds)

RF24 radio(7, 8): 7/ CE, CSN
const byte addresses[][6} = {"0000%I", "00002"};

void setup() {
Serial.begin(9600);
Serial.println(®"THIS IS THE MASTER CODE"};
dac.begin (0x€0];
for {int a=0;a<8;a++) |
pinMode [outputPins[a], OUTPUT)
}
for (int b=0;b<4;b++} |
pinMode (inputPins [b], INPUT) ;
}
radio.begin() s
radio.openWritingPipe taddresses[0]): /7 00002
radio.openReadingPipe (1, addresses(1]); // 00001
radio.setPALevel (RE24 PR MIN):

41



radio.setDataRate (RF24_2MBPS) ;
radio.secChannel (124}
radio.startlistening();

}
void loop() {

unsigned long currentMillis = millis({);

if(radio.available(}) {
while(radio.available()) {
radio,read(s&Data, sizeof(Data)):
for (int a=0;a<Bra++) {
if(Datafa] == 0) {
digitalWrite (outputPins[a], HIGH);
}
glse if (Dataja] == 1) {
digitalWrite (outputPins[a], LOW):
}
}
if{Data[8] '= RFID[0]
seData[®] !'= RFID[1]
ssDacafll] != RFID[2]
seData[ll} '= RFID([3]
ecData[l2] !'= RFID[4])) {
RFID[0] = Dataig]:
RFID[1] = Datal[9]:
REID{Z] = Dacaf{l0l;
RFID{3] = Datafllj:
RFID{4) = Data[12};
if (RFID[0} != 1D
&&RFID[1]} '= 10
&&REFID[2] &= 0
&&RFID[3] != 0
&RFIDIA] !'=0)
Serial.print{"Cardnumber : “);
for (int d=0:4<53i++){
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Serial.print(RFID{i]):
Serial.princ(" "):
}
Serial.printin(™ "}:
}

}
x = Data[l3]:
y = map(x,0,1023,0,4085);
dac.setVoltage{y,false);
}
radio.stopListening();
for(int a=0;a<4;a++) |
Data2[a] = digitalRead(inputPins[a]):
}
radio.write(sDataZ,sizecf (Datal)};

radio.startlistening();

}
else if('radioc.available()} (

for{int a=0;a<3ya++} |
digitalWrice (outputPinsial, HIGH);

}

if (currentMillis - pre >= in) |
for(int a=0;a<8za++) {

if(Datafa] == Oy {
Serial.print("D0"):
Serial.print(a);
Serial.priantln(™ = LOW");

}

else if(Datafa] == 1} {
Serial.print("DO™);
Serial.print{a)’
Serial.princtlin{" = HIGH"):

}
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}
for(int a=0;a<4;a++) {
if(Data2fa] == 1} {
Serial.printc("DI");
Serial.print{a);
Serial.println(" = HIGH");
}
else if (Data2ia] == 0) {
Serial.print("DI™);
Serial.print(a);
Serial.println(" = LOW");
}
}
Serial.print("A0 = "

i)
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