nisus:anmilBnisdednss:e:duuulnsAwriauisniuu
Near Field Communication on Smart Phone
and Its Applications

WSSTUIBYY tU ayu
AnUSAoNSsuUAMansIianAlulag amuusmMsOrynndaRIU nindm uunus 11120

Phannachet Na Lamphun
School of Engineering and Technology, Panyapiwat Institute of Management
Pak Kret, Nonthaburi 11120

E-mail: Phannachetnal@pim.ac.th

UNARED

\flosTladnouy gy (Near Field Communication: NFC) iuwmalulagdoansisaeluszasdu
flanansanulalusansninuunsguluiiagiu. Seausnivudndunteaunsalfidduluiingszdriulidn
azfuiiiannsdnans mavihau wisanuaynauty mslFnumsdeansszezdu dadunsleudsdaya
fetuwuulsduda vildgldanansnsu/ds wiewaniwduudoyaldagnsazanuazlidudou dWusudtn
sininlnufisesiumiieansszazduinlndndedudaduguasalfisu/dedyanu wio aundnlwuseiu
fazanansaanslaudeyaldesnemnsy Fanalulagnmsfeasszusduaansaviauldamugtusy fe
maldlustuovsesasnsnnse mslddustnsallunmssundedounasnsdoudasznitegunyalf
sosfunnspansazsdudeiy eanunsnthindszyndldeuldsnnannnansgtuuy lidnagdudu
ganase q sumsdudusyena sumsthidldmuauatnialing 9 wiowdnssiahlugieding
yeaneen liansdeanssszduiudanianeluladiinaulauazilszgndldiesdns

Adfe: madeaslianpszuzay sansnlwy ansmmse aunsalshuvdedisy nsdeusieszning
gunsal

Abstract

Near Field Communication (NFC) is short range communications that can be found in
a present day smart phone. Currently, the smart phone is one of the devices that is needed in daily
life for communication, work, and entertainment. NFC is contactless communication that enables
sending, receiving, and exchanging of information in a simple manner. The communication can

be initiated by simply bringing the smart phone close or in contact with the device that generates
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the NFC signal or another smart phone. Once the two devices are within range or touch each
other, data transfer can take place quickly. NFC can operate in three modes: as a smart card,
as an NFC reader or writer, and finally as a peer-to-peer communicator. These three modes
of operation can be applied in many ways in different areas such as in business, identity
confirmation, device control, or as a supporting aid for the visually impaired. The variety of

applications of NFC has rendered it indispensible to the organizations today.

Keywords: Near Field Communication, Smart Phone, Smart Card, Read or Write Device, Peer to

Peer Communication

1. N

flaqtiulafinmsthweluladidysiladaouylnd (Near Field Communication %38 #8371 NFC)
ynldiungeunanaty ssldonude azaan waziinanusansdlunsinay Sniedesnnsatian
Uszgnaldnuldgnmannnatsguuoislusugmanvnssy Tadamnd duan uazdu o wu mslideya
Tuszuuouds nslusmstudwenmsausau ssuunstensda uenani waluladnisdess
szzauseanInTaldTzUDATuARIUABUTEYAUUL peer-to-peer WU TBYA AT 1NL WAZIUAW
semnagldsneiu wiswinsisldlugtuuy neithRuidnnsaiind (Electronic Wallet w3aa 9 e-Wallet)
fanunsalBlunmstrssRuelaganslussuuaudenasuladnse Weldiinrnuasanuasdadunis
AATURDUTINEIAMNIF LTINS

unaall davhduifiosunsunassassimaluladnsdeansszuzdunaznsyszynaldin
Tnsfwiaansnlnug dszneudy anuminy qUsuumavhen saninenssussuy wasnsuszynald
welulafmseaszozdulastariuluiinsdmiausnlny vnasuazunliulusunnn fyazidon
so il

2. &313Ny (Smart Phone)

a5l (Smart Phone) ausnlu fe Insdwviiadouil (Mobile Phone) flanunsasesiussuy
Ufsanaene q shldfidszansamlunsldnunazi@eusoinnnitlnsdmwimdsuinily wazdeanunsa
vinumany o nulunaiyaiy wy gud femas Tagenafinaiidlusunsusng q fefadldoads
Timaulangmsldnupssldnuinaiu sundnlnulssumswaungsuy sesheiewios iy Usumhasiu
szuunthaesuda Inmaiaszuundesiastuazgniausng o dhly finsiawnisdeusesuuazaedoya
auaansalFunuedsneufiawmesld [7] uananni faqtuldiimahmalulagnsdeansszezdunions
foanslimnuszuzduanlivaunvinuiio sy sz dnsmnssaansnlrulivhoulugd uuosne o Ténndu
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3. \lasNanmauyiliAaty (Near Field Communication)

\gsiladnouylndi (Near Field Communication #W3pe31 NFC) uineluladideansliany
28du (Short Range Communication) Wawanuwasudeyaseninsguasaivulaseaireiuguuoy
588 (Contact Less) Ao gunsaisawassudoyalisniudesdousteriodudaiulagnss vildamsa
waniasudeyaldazmnuazsanSaunadu 5] Fesnsnsanuldousaninlnuiily (Smartphone) n3e
gUnsalfimdangedsiuiiansnsasudeduingld (Radio Frequency: RF) msdpsnssnansariliazning
\n3asfiseaiumstieansszasduiivhnuseduniassninensudoyatuimadgamideasozau
(Tag) Tlidpefindsnundsnfnaniass 4]

3.1 mevhanuveaiissiasneuydindu (Near Field Communication)

walulafmsdeansszuzdugniianndulasy3sm Sony uae Philips Wethanldrunsdmiinaoud
Tngthmaluladitugiusnnsgiu ISO/EC 14443 Proximity-Card Standard (Proximity Card, RFID) 1
finnnsseaafien1sh Smart Card wazfeusnsiuugUnsaiiuiefisnunsanuunauing
ANNE 13.56 MHz. [4] myvhauwesmaluladnsdeansszozaudundadusesguoy A woy Active
Mode uaz Passive Mode Tunsviauuuy Active Mode Hugtnsalansfazainenaudaqnaiing (RF
Field) SusnifislflunmsiBeusioriu wu Insdwisaninlnuasandsuanasudoyaiu aunsnlniusia
spanIDsazaemAud I TuIielslunsiBouse dau Passive Mode tuazfigUnsaisidiend
ssenauspaainglurnsiiqunainimazdumiifdeyafiold wu dasaunsnmsaiiideyaiignde
wuliiuesessnuinsiiad i dyanaingiesuinsannmavieulugUuuy Active Mode was Passive
Mode Huanansathmaluladnsdeansszazdusnldauls 3 s0uun fanmd 1
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Peer to peer mode Read/write Mode Card emulation mode
Applications
1 1 O alli=
J L LJ
LLCP (Logical Link Record Type Definition || Card Emulation (Smart
Control Protocol) (RTD) & NDEF (Data Card Capability for
Exchange Format) Mobile Devices)
1 | I 1
] | J - L
P R Sy g
RF Layer ISO 18092 + 1SO 14443

Al 1 suoumsrheuseanaluladnidieasszezay [2)

e Card Emulation: fis nsfigunsaldeansszuzdurminfdsuuyy tasdaaies (Smart Card)
Tngawnsalfiiudoyasiunanasig 4 1wy mathausninuiifideysvoansmstaunldsise
WnuLnIase 9 1o Beansnsaldeunny Secure Element Tu Application Layer [2, 4, 6]

@ Reader Mode/ Writer Mode: in m3figunsaldioansszesduanansnsudoyaannsiaedyaa
szavdunie Tag (Passive Component) §1 Tag wuansnsatlufiaauiisne o 1ald
TWawas ahnned ude dwawing q Wethguasalfeansszezduiianansasulsidnanlng
Wiounziifa Tag doyatusia Tag azgnaslufiedesswitethlldnussly [2, 4, 6]

® Peer to Peer Mode: fin mifigunsaidoansszusduansianinsaifousauaniasudoya
Fetuldifimhaunsaldoansszzduisananlndiu wu ansarelaundeuanwasudoya
sewinlnsfwidiefiofeniu (2, 4, 6]

nnsuuoumsldnundn 3 deil Haqtuuisniiedaduti wu Tudy Fums Tulalsan létansh
walulagnsdeansszazdusniannldnuuunsdwindsufianniniiy SeipliAnnsldanusyuy
fns 9 anndu Tumane 9 sy lidezidusugsia mevigsnssa lnemsld gunsalfisessumaluladnng
doansszuzdulumsthszRuumuasiesin tanlflumsdunslustwudaslagansBidnnseindiiio
WinpuazaanWiuld [dainaudsasiguniaiing 9 wisudusinstsnldlumsgedinsield
snunsniudeyaldazaindu deamdi 2
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STATION STORE THEATER
m m

Pass gate Personallze seat Enter/exit office Pay by credit card Pass entrance Download and
position personaltze
Get Information Exchange Get loyalty points Getevent application
i from smart poster Use to represent business cards Information
£ driver's license Getand use Checkusage
v Getinformation Log in to PC; coupon history
! from Information Pay parking fee Print using coples
s klosk machine Share Information Download ticket
a and coupon
g Pay bus/taxi fare among users Lock phone
remotely
| Mass and Public Drivers and Security Banking Entertalnment Ay
Transport Vehicle Services
: Retail
Advertising
Credit Card

A 2 mathwelulagmsdeansszuzaulsldany (2]

o snunsiium: Idfimsihnaluladansdeasszezduinldlumstusalasanslaslfiiu
mlnsasdianniainduazanunsamsdoyasrs 9 wu Teoyadumaliuddlsls

o shumsmuaugunsal iy sasus: ldlimahmeluladmsdeansszezdusnldlumsifivdoya
Mt wazanansadsiayanlieliususduiidadeesnlud® uanantu Haanana
vhanlfunuludud wieldgrszenannin

o snupensdineu: Idfimiumalulagansdesnszesduinldunuiaminauluans
dheonems lunsderdudnldnurioswnsufiamesuazansnsyilanig o wisldunu
wdinstumssandoyaiufunfnse

o suwdn $uems: lddansiunaluladnsdeanszuzdunnlddrszanldansuny
iinsiasn wioldatewin q lusuuudidnmssindiiernumniazazaanaunsdedy

3.2 anilagnssuvasnaluladinansszasdu

srupvpamaluladnmsaeasszezauuulnsdiausnlnusansasessunmavihaus 3 sUuu
Fefuiiazdpaduriesnisunsidouss (Initiator) waziiwang (Target) aanilnenssundnvasmalulad
AsFeanssresdusaiinanslunIng 3 drudsznaunandsenausiy (4]
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N

/ NFC Proximity Antenna \

Application Processor - APIs "/—\
and NFCapps X
External Secure
Element
NFC applications could
live in the SIM card, SIM Smart Secure -
smart card or the secure Card Card Element %
element . | =
: ; Smart Card
NFC Controller _(,\
K .
o NFCTag
Baseband Controller |~ RFUnit -I)

7

2 3 avAUsTnauveemaluladnnsieanssyazau [2]

® Host Controller: A9 gUnsaliiiansmeluladnisdeansszuzauuasillusunsudszenddi
snunsaldudunelulagnnsdeansszozduiindey 1wy Insdwiadoud niadeu
msdpanszusdu Feiligunsaiduanansaldnisdeansssezduls f Host Controller
snansaszyldnazliimalulagnnsdesnsszozdwinnulusvuola Gheoudsuuoy
775 Smart Card v uduss 1y wie VT’]Q’]ULLUULL&ﬂLﬂﬁHUfJ’E}Ha P2P)

® Secure Element: Ao Sufiusneanunsnsnnifieofiudoyadiuynnald sdeyadanansagn
falulFnuivTsunsudszanddu «q liswfsnsdeansszasdudoguiu Secure Element
anainduiiasnmnenudasnduseseyalunsiu/as uanwasudaya wisasvhganss
ansliifianudasaduanndy sivd wsznsiheueessmsdoansszzdudunsiBouss
szzduuunlianslasnisigunsalaestuidainlndniounziu Fedlufinnsiesiu
anuanasuresdayatuninsanuigniabuiieglnatausauniedoyaluls

® NFC Controller: i i#pun3ansnsn1eenefy Host Controller wag Secure Element
v fiidousiouazainnuAnsiinsede f NFC Controller dasviligunsaifigniines
snansadpanslusUuounsdoansszezdulitduios anamd 3 azuaadliiuin f NFC
Controller l#fin3ieui Secure Element sagiguiu vildaunsafedoyadiuynna
Alefoliunsu/es wiavhgansawladuies

® NFC Antenna: fasussdqana [dlunmasudendunnuiing
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4. msdszynaldmaluladnnsipansszasdy

nnfinandeiuimalulagnmsdeansszezdusunsayhanuldanusUuoundn o du fe Ty
wilounsaininmnin IHlunsswniedaudeyannimasdygnamsdeansizssdunazdeannsald
wanwasudeyaseninsgUnsaimalulagnmsdesnsszusdusnoduedlddndey angtuuuiisauiios
snansntszgnaldanuldsnansguoy Bihasdusugita gaamnsss madang manswnay udl
nagpmanauins wasmzweluladfidnnillegreansarhlfsunsaldmaluladoulnadng
sansnlniule Fwvihldnarvesdnsldnssmaamuuimsuaziinalulainnsdeansszazaulyisly
sWuwtlm 9 WeswnuanuazmnungldinntumusyasiBense Uil

4.1 mavszgnaldinaluladnnsdeansszasauludumsvingsnssuniemsitu

wasuamnminuduasinmsalagaunsninuaziidoyaisaiuinsasin Tastusn werns
wilduvesdlfiiulilumgdnial WedesnistissSuiasnsatrsslalasmsthaunsminullng 9 vse
wasfisudanameluladnsioansszuzaufazanansariganasuldasfinandluand 4

il 4 nsldatnsaliisesiumealuladnsfeansssarduwnutnaiasio
ia: http://digitalgraphy.wordpress.com/project-emmett/

Foslunsidausninuwnuinsasiody fe Jldlddndudoemninsduauinningl3ioem
susnlnueowmidsanansaldunutnsnlufldudwidoyaveeldiladdmiols Jldliddudedinge
wnmananaa 3 wenant susnlnudssnunsasudeanuuiafiounanisiunasainyssnas

winnlUgdoyalusUuuusunesdidnnseling (e-Banking) %3e sunAsuufiefio (m-Banking) Vi
FevhlidldansnsadhfedoyauazldstdoyamemstiuagnerindBeiu (3]
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4.2 mavszgnaldinaluladnnsdessszazauludunsiiums

welulagmsdeanszuzduanansnthdyseyndlslunssuganuazaanluansidunioun
Alle 1wy msldansnivuwnusisadariesalwiiehe o Wumsdszgndasnsniuiomaluladns
foansszzdulunmsairennuszmnsnsilumsiiiums (8] Weshusuninlnuiiauainsasesdy
wazaslUawnsutszynalaoemannnany Iaefiddlddesnisldaunsninuuwmuinsmapume o1aaz
ssadlusunsutszndifsduansnylanmaiudoneudioiusdouszninameluladansdoans
seazduivdayavedld ndvandusdosdinslouiundeaetiudiszunieasnsaldfulusUuvass
Rudidnnsafing (e-Money) inansnsnldidudldanssie q vilddldlisoanmdnasine o Tigsn
Tushetszne Wy ansgauidminsiaganssalwinasnsathanldiusadald uvenanidu Weldinsluud
Fasnansnthludusalnviasadaseldnianslunafidmue Wetausnlnuiifmeluladnisdess
sepzduanlfunuiinslasarsazyililidesivaEosmsfivinmnsiune (3] Sniedsanansag
eazdeanslddulumaunslugsuunsaulddnde latnsldmaluladwmelulagnsideans
szyzduuufiofoamninlruifielfurnsnwsaliin BTS vihlidldinnuazamnaunslunmsiunis

P

F9PU Fan il 5

awidl 5 m3ldgUnsalfisesiumaluladnmsdoansszazauunuiasmsiiiuns
i http://www.mcot.net/site/content?id=51fa951e150ba04e1700013d

4.3 msdszynalginaluladimsiaansszasaunaneuazrinsensisyaunuyana

susnlnuaansatuiindeyaduynnaveild Wwu 3o oy weshnse wasdayadiuyanadu 9
dnfudoyanfinawdndudosnsenluensnsdmsonansmisnu Jdiuufafiazldmealulagnmdoans
seazduAvsnminulumsldfeyasuypnaluguuufiazandegldundu (4] Sefoyamanianana
feeaninldleednluimdedlddoemsnsondoyansernamsionatssing q il wu nansendaya
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Tuanuiismsniolamena Jlidlidndudownsendayamiunuosioun Wgaudhaunsnlnuly
waziufdayansieanszerauiasupiasfsayadiuyanafidafivliuausninulyldonuay
INYATLDUAAN 9 TIUT

4.4 mavszynaldinaluladnnsdeansszazaulunsmunumsldnusiuiugunsalsadu

deshemeluladnmsdeansszazduldfinsldnusthaumsnanganniu Ssldfinsinmunglnsal
Julmi 9 Wifinuausfsnsnsasesivnmsldnulusyusunmsieansszozdusnndy Wy dlne in3osfias
wnans auUnsaldeansliany lumsieugduoudimaunininuaziiudmmuguuazdsnugynsal
Bu 9 [4] FeanansaiBousegUnsaildeseiniSinniu su/deiayaldrinisatu wu madsiarienans
TuganzasSuianansainldlasthaunsninulyunsfiindessurifazanansafinriauaonanlaviud
viausinsialdmalulainmsdeansszszdulunmsmuonusasud WU mstandoandeaninsasud (9]
famnil 6

awdl 6 nsldaunsnifisessumaluladmafieansssasaumunusasus

7 http://electronicdesign.com/communications/use-pke-and-nfc-unlock-automotive-market

4.5 msdszgnaldinaluladimsaeansszasaulududwisloudoya

wealulafnseasszszdusunsnihilflunnsloudeyaszninsamndnlnu Tnsfiaansaidou
Aowazloudoyaliuniulagdldaubiddudedims@euseidsennviedudausanisaeasdnfinios
AoaneinAunpufinimes winlFmsdeaaminediaanseindifiseudihaanininurivapnioafisesiuuay
snansaldnumaluladmstosnsspzduinlndndounziu fazanansauanidsudoya madwialould
A Adle wazdu q serinesaninnusheduls (6] dennit 7 msdewspuoudfadumsrihouluguun
Peer to Peer \lpauninliuisansifousafufazaninsacnsloudayaniolndldazmnuaznsidedu
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Al 7 nsldaunsalfisesiumealuladnmsaeansszzaulunmsloudaya

73 http://www.addictivetips.com/mobile/add-facebook-friends-by-touching-your-nfc-android-phones-together/

4.6 mavszgnaldinaluladnnsdeansszasaulunisnsasauniasudoaya

Wustuouildaaninlnuiiugyasalisudayamsdosnsszezaulumssdeys Feasiiztuuy
nmsldanuiinauaieiunsldauniminuawny QR Code iaidhiisdagya Feudaz QR Code fazausa
dausis wieldoyarwaziBunrasdemiofuiisunsagdoyaiiudia 1wy uazdun 383l
A Wiadwan nasnaulyslutusite q lnawdguainmsaunu QR Code Wumsthasnsnlnuldlng ¢
yipunzifdedyanasesunalulaimsdeansszezduiazanansavliglddnddoyaneaz Bunse 9
Ifazmnuazmninitmaindssiisfinmnaunu OR Code Wiamsinswazidunos URL iiafiaz
dhluidueeulay usnanniy dasnsninuidansdoansszezduly Weduinundelndsumadedyan
mifpansnzduiisiniminufazanansafeioyaniduuy Auto-Feed Feasvinlfnsdnigfaanansa

U5z duiustanslidnsnesnSIwaznINeesnndu [1] f9and 8

RIGHT HERE th. '

RIGHT Now

Al 8 msldaunsalmaluladmsaesnsssazaulunssudoyas

a: http://nfctimes.com/news/australian-mobile-operator-telstra-expands-nfc-tag-campaign
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4.7 mavszgnaldinaluladnnsdeansszasauluinandeniaasluennns

annfinandudumnalulainnsdearsizuzduanansaldmunugyasalsng q fsanansntan
Uszgnaldiuiiogondeliiduiu Wedwisenuazmnauisuasdufinanudasadolasnsy Tagld
welulafmseansszozdulusnmlnuiufdusuyena (dentification) wazdsmsgUasaisng o Tu
fiinendundeenans wu mildmaluladmsdeansszuzdulumsvandentszg faninlwuazidoya
lddesnansalgduduinduyprafianansadalszguionnldls (3] Fedldduniuniotraunsnlny
Tusefvfeudyanaumstoansszazdulszgias Dasenlaudnludd lifianuazainuazdasndt
innBu vhldsnansassyfyenafiidaviorulszgldnasanan fani 9

amil 9 naldgUnsaifisesiumalulamsdesnsszazdulumadeysey
a: http://www.pivotmarketing.com/blog/2011/october/the-future-of-mobile-technology-opens-doors-literally

aelufiinniosnasseanansaldmalulagnsdeasszozdulumaidan3edalnnasnau
w3nsldlnindu o faadwdesasiumyhaussanaluladnmsdeansszozdu wu 3 wdeednin ¢iu
Tauln wp3estivonna vilildldYuauazanaisuniulagaunsaldauninlnuuny
fella Wiedinisgunsaling o deamil 10 wWisuldnu3lunewnyszeaed (Universal Remote) 1o
Alfsnunsalusunsuedaslsliinliasmihuazondeuiazliadasldnidurhaufuhaunsnln
Tumensolndfgunsalifazansnsadsliedadslnidurihaulsiuilaslideandslsunsy
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Smart Home"

Al 10 msldansaiiisesiumealuladnmsiesnsssazauivindadddinihene q malutu

73 http://www.lgnewsroom.com/newsroom/contents/63805

4.8 msuszgnaldinaluladnnsdioansszezauiilpaufinsmseanann

waluladnsdoanszuzdulifssudifunnuazamnlidugldsianansadeusoiiadngs
wazuaniasudayaninemnss waluladansdoansszozduseaansatanyszendlsifiaginnmie
snpanleondm Tagmaldausninulunssudeyauazdoansniodld lnsfinslideyarudinanissnam
enrvdanadoulassey Tnsfinmsfnsaedagnamstosnsszazdusmuanuiisn q Wagfinsdudhan
Tusripsdaugnafazuani vinadifensls wWelieyaiiduyseTomdfuging wu fimsansasdana
mifeanssrezduiivinauiaeasarafielidoyafufiminasiisaraaslaniugeiding wazanina
Fusataluanuillalétng (5] wiefnsasdanumsdeasuzduiiiuazandos o Welidaya
fumAbgAinamesnee ylEgAnsanansanuivnsaziduaresdui Wy 3laveeweins aue

oude wardsansavenislusludusing q Thduiu Weflyeramaiduaiunsagiudesls (8]
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