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Radi o Frequency ldentification (RFID) is an advanced wi rel ess technol ogy
that has been successful in many fields of ap pl i catl on. However, the
application of passive RENYEL S RITION | e docunents
audi o and video CDs remain relatively new and can be further exploi ted.
Passi ve RFith:t RASSIVERANGE EXTENDERBOOSTER FORRFID TAG/REXDER on
proposes a passive radio frequency (RF) inductance-capacitance (LC) tuned

circuit ofnveRtar8VHz Chilfb Shy Kih?LilmoPetkifdi frequencies within the RF

spectrunm) as an antenna booster to significantly increase the read range of
the 13.56 -1 D .56 MHz contactless smart ca ND
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machi ne-r eadabl e neans at_a SUI table tine and place to satisfy particul ar
applicati tag may identify an itemin manufacture,
goods in transit, a Iocatl on, a vehicle, an animal or individual.

Addi t i onaRadiat Ereswpmrldemﬁ‘maﬁ@a(mm iﬁmmombnnd:qdewirsbes: kdchuolpgy thateltas dreenr

i nstruct i sursessfioten nmhe figldz\odiapplidation.n Hosadem thetdpplitaipn of passéveaRip technology
branch or teslibtaty boslal ifik) dofunhénts, adudidoaak yideh e sin asladvele a@wdaml canbe
asset |i keurfiRf eﬁ;ﬂoi@&ﬂppés@fvequrnmags A8 Mt hieAtheR ovar péWlerOdupplye ik tihveentian
person, OprdpdsesPh %@ﬁ@%a&ﬁaﬁecidéﬁc}m R@B‘%dﬁb?aﬁxc% ﬁaﬁé&r ?IE@P iR VRGO Ws
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e B et os ool ey
entering #§ranmi ng data into the tags, if thls i's not undertaken at
source by the manufacturer. Quite often an antenna is distinguished as a
separate part of an RFID system Present in both readers and tags, it is
essenti al 2 L8 { : between the two. Fig 1 shows the RFID
system corrponents Dat a Commnl catl on via RFID Two net hods cat egorl se RFID

systenms: RFIDecbmpengmtoxi mty el ectromagnetic or inductive coupl ing and 2)
propagating el ectromagnetic waves. Coupling is via "antenna' structures

form ng ap Rmrsgysaém fee@feldtal i sBRbble LralHoAdds, RASRANS knBWvARS IS Bt FXSERED
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649811 Fa ?%é 8806 Pat ent "Descri ption She sf
Co- Confidential Transmtti ng data is subject to the vagarl es and i nfluences

of the ne aor channels V\:thhthf tql?tahs to |ncludlﬂglthe
a1 nt er FAUSAS S ey '\&%}“ 18 AT RS TF GOPRL D TSI jogaieP. Bove
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A system requires means of reading or interrogating the tags and communicating the data to a
host computer or information management system. A system will also include a facility for
entering or programming data into the tags, if this is not undertaken at source by the
manufacturer. Quite often an antenna is distinguished as a separate part of an RFID system.
Present in both readers and tags, it is essential for wireless communication between the two.
Fig 1 shows the RFID system components.

Data Communication via RFID

Two methods categorise RFID systems: 1) close proximity electromagnetic or inductive
coupling and 2) propagating electromagnetic waves. Coupling is via ‘antenna’ structures
forming an integral feature in both tags and readers. Propagating systems also have antenna.
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In addition to non-contact data transfer, wreless comunication can al so
all ow non-1Iline-of sight conmunication. Hovvever with very high frequency
systens nore directionality is evi deft-Cepfidentighn be tailored to needs t hr ough
appropriate antenna design. 2.1 The Problem The tags are placed in itens
that are to be traced and track, such as |ibrary books, file docunents,

audi o and video CDs systens. Once tagged, data relating to their sales,

| oan and Tednsmitting dhtads subjactrid ehavaparies ad indluenwek ef tecnedia oachdmmetsathtanghd
aut onat i caltich thedatdhaetogsuss, inclidihg) tHetaid i tEpfacd. NT& triv@féri dath efibientdy réqiifres the
requi r eneighs th 8k sﬁg%iﬁnpb%é& brSa H\ghrARENY Yyt @nﬁ@&@m fy¥lddst@fdertWive. This

I dentificabdcas Hsubdfinitisit (ﬁf 1§ré}‘§rré&tol% Tiddnldtioh) #1dVati® gmgé’!n‘%ta% ible for

checking gﬁb hifhoBe, 13¢ % ;ﬁ& e§or§[h'1% 4R LR Y&rSEII% Aérﬁ&%r &fl ance
gagmny' a gu%‘plolgllg?l V%[Bg ff?cfan\éra\%?%%al e] ?p?’ gatﬁecorres a new chaIt I gnge to

passi ve t&ghnol 01%/ Thi s s due to t%e technical, [imt ns of pass ve
RF tags a Hefe fasTionycontedt aANgiTE\ WHITEETS FONBRINISAHOR chfP °t Wn’@ﬂ‘bg
article paest ﬁgnmwmaaﬁntﬂewewi wilhnvese hagh dieguency systemst warepgireqiiongityt is

Gate RF Asvidemfand Thebe thélaradito saedsdhrongaappreprinte gttentaalesigni cl e, however, is
limted by the followng: 1. RFID tag's size 2. Size of the RF Antenna at

the Exit Gate 3. Transmitting power energy of the RFID transmtter/reader.
RFI D Tai 3iize ThePsiki@nof the tag determ nes the read range of the system
The bigger the tag size, the longer range it can read. However, there is a

limt as g% e oY ?a 1561 RAGES 1R @%o %étt‘?d?:‘é&dmﬁ%&kt guéhh% $ib%By qa‘ook@em%ag
In cases 8Irﬁ‘en u 18%&%1& ehaddi'a é{ﬁf Ct@ éf?ﬁes oan an.
SSP?&L?Q”% *%n sco @%m 29 ﬂaéf‘y%xi el ?‘yeady
i mpl ement & g@g‘évg ge ieerds %Stl |usdes & ﬁ‘é‘-’f\ég
article, B‘G’Eel‘iﬁﬁé{ eleplHe 1 IPfft 96%5%&9&0@1@1@&6& HEPOiniE oneh qc ss

of exi sti RIFIFOIEAERhROIGES Ch@s @meaﬂ fehe gpntrgileptpsemisg. Isreaging slsmandofor
Road, #03w0derSiead)sange ssuell 38 Miderakxif @Bles 560-188 0ssuRapesitiviDiteotifigationndeSintion 2
of 5 Co b&mmiaschemretw ethallenge @l passinaRF \techinelogy. i Tibis éadwe tolthe sichricalf lithitations
reader anbépmsive RF taghgel readrél range. However, there is a limt to how nuch
the read range can be extended and up to a certain size, there is

decr easi ng Jmar ghRdht KEReh K8REens The physical constraint is also a
consi derati on In addi tion, nost of the current exit gate RF antennae are

al ready t yp Sﬂh@% be Wiieskr acfe'tcl%e%w{h
(el WA g LT s R

power Ievé‘?l 6"fm$he reader to boost the read range. However, the inprovenent
is limted as the signal reduces in inverse proportion to t he square (even
to inverse fburt RPGWEL)s 8 t he di stance. Moreover, this is not advisable
and not accedt abl¥zaef the RE Ahtentecat ¢t ExibGetef ety power linit by the

regul at ory akt horTranssitting povedr energy bf the RFIB. trédisiuiieRYeader. THE | NVENTI ON | n
this invention, we propose a passive radio frequency (RF)

i nduct ance- capaci tance (LC) tuned circuit of 13.56MHz (not limted to other

frequenci QéFm)liTtaEiSilzé he RF spectrun) as an antenna booster to boost up the
read range of the 13.56 MHz RFID tag. Figure 2 shows the antenna booster.

Thi s ant engg spz%oa’ftﬁls Ee@ﬁnga dre&qg e ot hOSydthh D 12098 ﬁﬁ gﬁeRlﬂ D
i |nvetkﬁl%%cé)t§ri§§%‘§e ; e iﬁnf &l eavng‘ §§aﬂ° E"m %np ;Sl’;;é )
ADRORRN A e%s%éw cerﬁ@aa@g%téﬁggmua e

antenna to achl eve | onger reading range. Thus the cost of this add-on RF
ant enna bdd<$assp whierd ol can bigraa _tag size in the article, but what about existing smaller

RFID tags already implemented in those articles. The cost to replace the millions of existing
RFID tags in these articles is hefty.

RF Antenna Size at Exit Gate
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In areas where the RFID transmtter/reader antenna is small, the read range
can be further inproved by placing t%(i?%géenna booster near the RFID
reader's antenna. 4. BRI EF DESCRI PTI S DRAW NGS [ Refer to Patent

Dr awi ngs Sheets] Fi gure 1 shows the corrponents of a RFID system These are

the ReadeP with A th the T d
Tag) wi t hORRERARANG latfe H’éf‘%‘i‘F$ € e of SR reain %fé“ﬂs%ertrﬁaed iRe) FONE erer or

ant enna bEStIER gmééq waqmca. grea waewaa#eleﬁtfaé?da @amrmélz ,Lt}l

tuned ci réemaswg magmel 19pg rangpe Theipliwsicsl consiraing isadsor mensidsration. in‘r%fldltlon’
accor di ngmpst afttbe sirentskittgate RF doteteaecare labegly tneiami Gptithized to Hee MExiDumg
nmount ed i sigd.dé ig het REsiblet withia the passive RBotebhndlegystoainereeba tedsion of Hiese RF

pl atf orm ateridaem that is to be tracked. The inductance-capacitance (L/C)
tuned circuit are as indicated. Tunity Pte Ltd 452 Cocporahon Road, 1i 03-08

Si ngapor epmg%ﬁ%lﬁ@m{e@mq%gmﬁﬁ%ea@gﬁ ent Description Sheet 3 of 5

Co- Confi dentra rgure shows a m cro-reader with built-in RF antenna
ggﬁ g‘;“gg tcxl Ou%eufc eaEé‘ 't‘_raﬁéﬁlh ﬁi Prt %‘{aﬁ&df—‘od bEchg@% EQ&‘r .dﬁé
Fepl aced APREGB: swpg 'g eg;al g ﬁ%ﬁwgn cdubosdn FrserPr n e o VAR
the ant enffch b FwErse W) Phiiceds %rgavefra B IHR% Vlff&ﬁ%as dORF| D
reader. THSCHaYS as,itiveillpexeeect ther salety naveery galaé}y thg; regylatogy |agthQuitiss, i st
The data $@&#iGSs sent to a PDA for storage and analysis. 5. DESCRI PTI ON OF
THE PREFERRED EMBODI MENT When to Use The current likely solution to boost
the read range is to replace the current RFID tags with |arger ones. But if

t he cost ARSUVMMARYYON EHEANVENTIONhe physical constraint does not allow a
bi gger size tag, then this invention of |ow cost add-on RF antenna booster

i's ideal . i@y IRRhHAH Jéﬂﬁmaasee@ assmq%aﬁ)r frE@dbn@ﬁ (Rﬁﬁ iﬂdﬁg% é@%&%cé (R0)

o ] Q%?ﬁf%g%g“g@% i %&*‘g%rii‘éé R

Dat a Capt it bl 2

systens ard%qd %t‘g%ﬁg carglyy 83“19"9’??? ghd1eq fﬂge B8 accordingly to
the regulations or procedures fromthe control | ed prem ses and/or the

i dent ity Bhisdnxentior differsrirpmcthe conventiengl jantenng essit srakawge pEAwassiva elptsd loep

| i br ar i esLCdunedadiouit teoqupdmand ampiidy Hret edentmemagnetip figkieahergy eftbé existongRER t

t 0 det ect tagaRFiDresied antenmatalachibvd loagert readiag cinge. Thes theeott dfithisfaddion RE ens
renoved. diienBboasttenilEbdmoct Biveean be pl aced around the RFID tag or reader
to boost the detection range of these itens going out from such prem ses.

PDC syst eﬁﬁm‘é§ewﬁé¥ettﬁ@'I@Iﬁat}ﬁls&ﬁfe'i‘)rmleﬁ aNfehudh 1s"SnRl Me REH Pan KAERT 6o fubtifr
hand- hel d;t abé,eﬁgahél&% Hthfa B nb%%gﬁé%aidgé% éﬁt@ﬂx directly t o0 a host

i nformati o man nt-systemvia a ra ata communi cation
(RFDC) link, or held for subsequent batch-processed delivery by

l'ine-1ink @# Eggﬁiggﬁga ﬁl gg ster can be sited in the RFID
readers t?q%hpw % 1 3 g r be sited next to the RFID
tag that Referdo patentidraingsshests] sensed by the PDC systens.

Figure 1 shows the components of a RFID system. These are the Reader/Programmer with
Antenna, communicating with the Transponder (or Tag) with Antenna via the air interface.

Figure 2 shows the simplified antenna booster electrical diagram with an inductance-
capacitance (L/C) tuned circuit of 13.56 MHz. The value of the capacitance shall vary
according to the size of the inductance loop.

Figure 3 shows the RFID tag mounted inside the RF antenna booster. Both items are placed
on the platform or item that is to be tracked. The inductance-capacitance (L/C) tuned circuit
are as indicated.
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Net wor ked systens applications have fixed position readers deployed wthin
a given site and connected directly to a networked i nformation managenent
system The tags are positioned Tunide)omidentat d 452 Cor porati on Road, #03-08
Si ngapore 649811 Fax (65)6560-8806 Patent Description Sheet 4 of 5

Co- Confidential on noving or noveable itens, or people, depending upon

appl i cat iRigure Bhsholils aaRFIDNfidcroQesdes fvithchuilpén RFae@mIm@.raﬁal Atbunked dRbdelottB@REr
reader. RBagdnhh 85656t o &it@Ted Wathel AR rblel 841 bd pRtaBlAOH Fxddas Al trtGtudd) dWith

navi gati qge ﬂ?%%ﬁofftﬁ’éh&iéin%%%):l‘c’t@éﬂ' ks 1HRE aH &exoffbrfr?grra‘rfrngt fGlgs are i nked

to an on-board corrputer DCTink to the ost | on rmanagenent
system ed thef.loor or. wal | s, of the operatin

o ronm%]% s Ao e‘h"%ﬁlehmig@a il SR8 iR o o dSn 061 P P
The RF a Pnrga%ﬁ PORSIyY if @l6Pd, aroyn #&rﬁmw@ 5GOBYNE o Lhe Aata 157 ¢ y
Pte Ltd 45506 H5 é\t ObForagsANd 2pRYR8 Si ngapore 649811 Fax: (65) 6560- 8806
Pat ent Description Sheet 5 of 5 Co- Confidential CLAIMS Title: PASSIVE
RANCGE EXTENDERBOOSTER FOR RFI D TAG READER Inventors Chunt~ Say Kin | Lim
Peck Hui SAPES( - D JeME that this design of
the i nduct ance- capamtance (L/ C) circuit tuned to 13.56 MHz can act as a

passi ve anhenfdsan~~e booster for 13.S6 MHz tags, RFID readers' antennae
and contactless smart cards. Caimthat, when |onger read range is

requi r ed, rifeigrehd EéHf sQlﬂthﬁ'%%Sésttt ecaﬁ%n f1s k& Pé er’cﬁe @?ﬂréﬁ'l?ﬁDs
| ZF' I D tE}QIIg&l' oﬂq@ &1f ?hes V\}n \Q% bge or s1 a 5&%&&&1‘? eesrno§ aﬁg&,%nna.
o e ek S e e s Pyghih WCOPI?%@HS% st da SO

I n areas
i ncreased, ,this antenna booster is a good alternative. Tunity Pte Ltd 452
Cor por at |M #03- 08 Si ngapore 649811

The antenna booster can be easily fabricated from copper or silver conductors with commonly
available (off-the-shelf) capacitors.

Industrial Applicability

This RF antenna booster can be used in these RFID systems:
e EAS (Electronic Article Surveillance) systems
o Portable Data Capture (PDC) systems
¢ Networked systems

o Positioning systems

EAS systems are used to sense if the item is being issued out accordingly to the regulations or
procedures from the controlled premises and/or the identity of the items. Typically, retail
stores or any rental stores or libraries tag each item, and large antennae are placed at each
store exit to detect unauthorised removal of the item and/or the identity of the items removed.
The RF antenna booster can be placed around the RFID tag or reader to boost the detection
range of these items going out from such premises.

PDC systems use portable data terminals with integral RFID readers. The hand-held readers
capture data which is then transmitted directly to a host information management system via a
radio frequency data communication (RFDC) link, or held for subsequent batch-processed
delivery by line-linkage to the host. The RF antenna booster can be sited in the RFID readers
to be integrated in the PDC systems or be sited next to the RFID tag that is to be identified or
sensed by the PDC systems.

Networked systems applications have fixed position readers deployed within a given site and
connected directly to a networked information management system. The tags are positioned
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Fax (65) 6560-8806 Patent Claim Sheet 1 of 1 Co- Confi dential | NVENTI ON
DI SCLOSURE DRAW NGS Titl e: PASSI VE RANGE EXTENDER/ BOOSTER FOR RFI D
TAG READER Assi gnee: Tunity Pte Ltd.CofGogfideatial. Conponents of a RFID S~rstem

Tai Transp~nda~ Antenna ar T ag Readex | Pragramrner ... ...........
................................... Air Intarf ace R-ade~r Antenna Figure

2. Ant ennen Bavsng or Eheseebleciempi argpeemieT Wapendir apen @ppliationr phe R enterRaad,
#03- 08 Si bapafrocan beigladel drannd(tBS RFED & @8ealePat ent Dr awi ngs Sheet 1 of 3

Co- Confidential Figure 3. RFID Tag Mounted Inside the RF Antenna Booster or
i t em RFI DP¢3ttioning systems use tags to facilitate auto-locating and navigation support for guided

vehicles. Readers on the vehicles are linked to an on-board computer and RFDC link to the
host information management system. The tags are embedded in the floor or walls of the
operating environment and coded with appropriate identification and location data. The RF
antenna booster can be placed around the RFID tag or reader.
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Booster d nr i>u i ag Figure 4. Fitting the RF Antenna Booster into RFID

M cro-Reader with Built-in RF Antenna ~" RF booster |~ h RF antenna Tunity
Pte Ltd 452 Corporation Road, i \8- 08 CsiGegfadontiab 649811 Fax~(65) 6560- 8B06

Pat ent Draw ngs Sheet 2 of 3 Hollow top cover of Co- Confidential Figure
5. Portable RF Reader Stem Configuration Portable Reader System
Configuration | 7~us% ~ ~Fl' ~ 1ri~" cr rGLAIMS; ~~A Cl SB cQ~e~ 4ad ct~cf~n

Tunity Pte Ltd 452 Corporation Road, #03-0B Singapore 649B11 Fax: (65)
6560- 8806Title: PASSIVE RANGE EXTENDER/BOOSTER FOR RFID TAG/READER

Inventors:  Chung Say Kin / Lim Peck Hui

Assignee: Tunity Pte Ltd.

e Independent claim that this design of the inductance-capacitance (L/C) circuit tuned to
13.56 MHz can act as a passive antenna range booster for 13.56 MHz tags, RFID readers’
antennae and contactless smart cards.

e (laim that, when longer read range is required, this invention reduces the cost of
replacing existing smaller RFID tag or reader’s antenna with larger tags or larger reader’s
antenna. In areas or applications where RFID tag itself or the reader’s antenna cannot be
made larger or the reader’s transmitting power cannot be increased, this antenna booster is
a good alternative.
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