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ABSTRACT

This project presents rectangular coiled wire antenna for 13.56 MHz for
high frequency RFID of near-field and rectangular loop antenna for UHF RFID of far-
field. The antenna proposed in this project was designed to be applied for smart
devices. The 1356 MHz high frequency antenna design has a good reflection
coefficient and antenna for UHF band was designed to provide impedance bandwidth
of frequency 842 -1021 MHz. The antenna design was created to cooperate with RFID
reader module to communicate with tag antenna and control between RFID reader

modules by Arduino R3
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2.3.7 BuuaudvadangoInd (Antenna Impedance)

BUUAUDAIULTY (Input Impedance) Aawdusnsdiuveinsasy (Voltage) uay

Cl o 1 2/ i
N3gla (Current) MALARNAUIVRIEEDINAA

Z, =—=RHX (2.19)

e
I
Uniudn z, Sidauidumudumau Resistance) uagdiuiiiu3uonunus
(Reactance) fi® Lﬁaﬁwmaﬁﬁmmwm%qﬁauﬁmeﬁt"ﬂummﬁmmuadmﬁmmﬁidmqu
fuateomddulngaziinnislluuadty (Mismatch) Ae wa"ﬂmummﬂﬁuﬁamm’su%gﬂ
agvipunduinmauaioads lumefiadrunnniadodld 2snisuundis (Matching Circuit)
wselisywinaediivangeniaiiedunisaaveundsnuduilvitesa
fufiunudvesnsunsnszendu Sufunudveimsuninszaieniulunsdives
GRERRRET 51n5mmﬁ@mﬂamﬂu 1 wazddendufiunsnszaennluanaiseinis

(Radiation Power) 1y j WAnuiumuvesnisuninszaeaauiy

R = l—?} (2.20)
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@eamAvsiduniamauiBedou (Complex Power) vnliisiladeuesdufiuaudvoanis

1 dl [ s .:
NINTEIBAF U UL
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< = o 4 4 g (Y
et w, (DuhdseduiAvazasedlufnaiiseus aweinae

= = 8" 1 % o = 1 @ J

BUWLAUTIIU (Mutual impedance) Waanseimaluszuuiiuinnii 1 faduly
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i v v o Y
equation) azlaussAuiiyatiouvesatsamenhiv

N
73
V= Z v ;L (2.22)
T -
ARIo]
V.
| (2.23)
1.
1
wla
N
I.
V= ZV‘.J. I—’ (2.20)
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Isotropic Radiation Power)
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wennu Tdaunis (2.20)

(2.25)

EIRP(dB) = K (dB) +G, (dB) - Z, (dB) (2.26)
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2.3.9 n1slwals? (Polarization)

ca & 4 ' P = o
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i‘J 4 U ] ;n
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17 . . 2 v ¢ a 2 1 - 1 a
kiU (Linear polarization) diuTwanlsdidaduiivurusuiiulan azdend Inarlsdida
\uuuIueU (Horizontal polarization) deanfuiulani3onit narlsfidaduuuids

v

(Vertical polarization) uananlwatlsaidadusefinanauindduisadl nailsduuuies

2.

= 1

(Elliptical polarization) uaglwanlsguwuutenau (Circular polarization) #sagaruunnsing
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Drection of
propagation

Direction of

Direction of
propagation

Blectrie fields
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2.5.1 uin (Tag)
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v - R . & o | w @ o v ) w P
Tidu vealulasdu (Microchip) Foihmhiiiudeyavesingiidesnis 919a3NIINTAniln
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Active Tag
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2.6.2 nMsunsaiusimanlwiuuuidouds (Electromagnetic Propagation
Coupling)
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lunsiBsudemuaumssuuiin NFC Shield V2.0 Module LARIUAN TG UT
334 Ingnsilsumdadelusiunsy Arduino Lﬁa'l,ﬁmmmﬁmt,l,ﬁn’LﬁLLaxﬂW‘ﬁ’agamﬂmﬁa"m
winluldlunsmiuasgunsallvi gunsallwihifluiliflduvunasalwlunisléeuuazyims
uilylianansaniuay deldiudeyaanuiin Tneveealwesiin Weld¥unisufinuazuassl
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NFC_tag_scan_tode_rev2 §

#include "NicAdapter.h™
int pink =9;

PN532_SPI inverface(SPI, 10); // create a PNS32 SPT interface with the SPI C5 terminal located at digital pin 10
Nichdapter nfc = NicRdapter(interface); // ¢reste an NFD adapter cbject

void setup{void) |
Serlal.pegin(ll5200}; // begin serial communication
Serial.printin{"NDEF Beader™);
nfc.begin{); // begin NFC commnication
pinMode (pinA, OUTTUT)?
digicalérite (ping, 10W) ;
)

void loop{void) [
Serial.priotin{"\nScan &n NFC tagin"}:
if {nfc.tagPresent(}} // Do an HFC scan to see if an NFC vag is pressnt
{
Nfclag tag = nfc.xeadi}; /¢ rsad the NEC tag into an object, nfc.readl) returns en HfcTag oiFject.
if {sizeciftag.getlUidString{))==6) // every tag won't have & message
{
Serial.printin(tag.geclidStringl));
Qigitaivrite {pind BIGH);
i delay(50Q) :
o
digitalWrite {9, LOWY;
delay (500);
}

J
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3.3.5.1 ﬁ'wé‘i’aﬂwﬂunﬁnﬁdﬂuuﬁﬂ UART UHF Passive 6C @1
TUswnsy Arduino
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= o ar | 2 1Y <
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l IUHF_Read_Tag

I%inciude "Arduino.h”
finclude <SoftwareSerial.h>
int myArrav[30];

ungignsd int index:

long arraySum;

SoftwareSerial mySerial (10,11);
unzigned char incomingByte;

vld sendIdentifyCmd ()

{
byte message(] = [0xBB, 0x00,0x22, Dx00, 0x00,0x%22, 0x7E};
Serial.write (me3gage, =izecf {message));

vold setup ()

{
Serial.begin (115204);
mySerial.begin {115200);
pinMede {13, OUTEUT):
digitalWrice (13, LOW);
pinkode (2, INPUL_PULLUPY);

void loop ()

r

3U 3.36 AdamuRuniseuuTin UART UHF Passive 6C fagTusuns Arduino




UHF_Read Tag§ :

int sensorVal = digitalRead{2);
byte message[] = [0xBB,0x00,0x22, Ox00, 0x00, 0x22, 0x7E} ;
mySerial.write (message, sizeof (message)):

arraysum = 07

for {int 1 = 0; 1 < 30; i++)

{
while (mySerial.svailsbie{)<0}; // wait for & character
int incomingByte = mySerial.read {);
myhrray[i]=incomingByte;
arraySum += myArrayfil;

}

Serial.primt{"Size of tag code = ") ;Serial . println{arraySum) ;
iffarraySum > 1500 /7 tag
{

boolesn pinState B = digitalRead(13);
hoolean pinQutState B;
pinfutState B = !pinState B;
digizgldrice {13, pinCutStats B);
delay (1000} ;
}
if{sensorVal == HIGH) £ tag
{
boolean pinState €= digitelBead{13):
boolean pinCutState C;
pinlutState C = ! pinState C;
digitalWrite {13, pinCutState C);
delay (1000); i

R e e e T - e T T e YT
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#finclude <SPL.h>
#include "PN532_SPLh"
#include "PN532.h"
#include "NfcAdapter.h"
int pinA =9;

PN532_SPI interface(SPI, 10); // create a PN532 SPI interface with the SPI
CS terminal located at digital pin 10
NfcAdapter nfc = NfcAdapter(interface); // create an NFC adapter object
void setup(void) {
Serial.begin(115200); // begin seriat communication
Serial.printin("NDEF Reader");
nfc.begin(); // begin NFC communication
pinMode(pinA, OUTPUT);
digital Write(pinA,LOW);
}
void loop(void) {
Serfal.printtn("\nScan an NFC tag\n");
if (nfc.tagPresent()) // Do an NFC scan to see if an NFC tag is present
{
NfcTag tag = nfc.read();
if (sizeof(tag.getUidString())==6) // every tag won't have a message
{
Serial.println(tag.getUidString());
digitalWrite(pinA,HIGH);
delay(500);
]
digitalWrite(9,LOW),
delay(500);
}
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#include "Arduino.h"x
#include <SoftwareSerial.h>
int myArray([30];

unsigned int index;

long arraySum;

SoftwareSerial mySerial (10,11);

unsigned char incomingByte;

void sendldentifyCmd ()
{
byte message[] = {0xBB,0x00,0x22,0x00,0x00,0x22,0x7E};

Serial.write(message, sizeof(message));

void setup ()

{
Serial.begin (115200);
mySerial.begin (115200);
pinMode (13, OUTPUT);
digitalWrite(13,LOW);
pinMode(2, INPUT_PULLUP);

void loop ()

{
int sensorVal = digitalRead(2);
byte message[] = {0xBB,0x00,0x22,0x00,0x00,0x22,0x7E};
mySerial.write(message, sizeof(message));

arraySum = 0;

90




91

for (inti=0;i< 30; i+4)

{

while (mySerial.available()<0); // wait for a character

int incomingByte = mySerial.read (),

myA

rray[il=incomingByte;

arraySum += myArray[il;

}

Serial.print("Size of tag code = ");Serial.printin(arraySum);
iftarraySum > 1500) // tag
{

}

boolean pinState B = digitalRead(13);
boolean pinOutState B;
pinOutState B = IpinState B;
digitalWrite(13,pinOutState_B);
delay(1000);

if(sensorval == HIGH) // tag

{

boolean pinState C = digitalRead(13);
boolean pinOutState_C;
pinOutState C = IpinState_G;
digitalWrite(13,pinOutState_C);
delay(1000);

e






