1 AN | MPROVED HI GH FREQUENCY ANTENNA  The present invention relates to
radi o frequencies. Mire particularly, the present invention relates to an

I mpr oved wotenrsisavi ng an extended read range for radi @CHMEWOENOY27
identification inplenentations (RFID). BACKGROUND TO THE | NVENTI ON Radi o
frequency identification RFIDis a technology simlar in theory to bar code
10 identification. Wth RFID, the el ecliromagnetic coupling in the radio
frequency portion of electronagnetic spectrumis used to transmt signals.
Typi cal |y, an RFI D sysANIMPROVED HIIGH FREQUENQYANFENNA| , a transceiver
with a decoder and a transponder or RF tag electronically programmed with
unique information in it. The antenna emts radio signals to activate the
tag and t Fhéqaesettdnwintiore rélates toorddio frdquentiess More particutartydthé présenbet ween
the tag and the transceiver, which controls the tem s, data acquj.sition
and cormufﬂ"E%"!qno??.'at%f%ﬁ?lé@b%ﬂysdaﬁ?&‘f’l"ﬁb'l‘aé"qgna% e&%%ﬁ%‘?;ye%q'r@?ﬁpg%?%* si zes;
they csin heqldticy identification Meseméntatiens (RFIR)Cei ve tag data from persons or
nount ed on speci ally designed wal kways in shopping malls. The

el ectromagnetic field produced by an antenna can be constantly present when
mul tiple tags are expect eBAOKGROUND 7O THE INVENTIONS cone in a w de variety
of shapes and sizes. Aninmal tracking tags, inserted beneath the skin, can
be as small as a pencil lead in dianeter and one-half inch in length. The
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15 between the tag and the transceiver, which controls the system's data acquisition and

communication. Antennas are available in a Variety of shapes and sizes; they can be

built into a door frame to receive tag data from persons or mounted on specially
designed walkways in shopping malls. The electromagnetic field produced by an
antenna can be constantly present when multiple tags are expected continually. RFID
20 tags come in a wide variety of shapes énd sizes. Animal tracking tags, inserted
beneath the skin, can be as small as a pencil lead in diameter and one-half inch in

length.

~ The significant advantage of all types of RFID systems is the non-cbntact, non-line-of-

» sight .nature of the technology. Tags can be read through a variety of substances such |

25  as snow, fog, ice, paint, and other visually and environmentally challen_gihg conditions,
where barcodes or other optically read technologies would be useless. The read/write
capability of an active RFID system is also a significant advahtage in interactive
applications such as inventory or méintenance tracking. Though it is a costlier
technology (compared with barcode), RFID has become indispensable for a wide

30 range of automated data collection and identification applications that would not be

possible otherwise.



30range of automated data collection and identification applications that
woul d not be possible otherwise. 2 However, commercially available RFID
systens owomow/d2kesa | i nited read range characteristics aow/nMy2edgdomnizenna
size. This type of inplementation limts the usage of the RFID and
therefore does not maxim ze the potential of the technology. It is highly
desirable to provide an RFID inplenentation having an i nproved read range
characteristics and a custom zabl e antenna size structure to address these

shor t com pggever/NdAerany 'dEalidU}éENﬁl@\éystems cbinel Wit 4 Ilifited @b Gangd t he

present invention to provide a high frequency antenna with 10 extended read
range cap&harppteysticstanddixed 3atepnrisigs; &bis tyre afiiapigmestation limits the us3ge 6f pr ovi de

an antennanevwsn%rroame%ra%wﬁbﬁﬁdx'm&e&hé%o@nﬁau%?%@tecﬂﬁol&gycm Ritighiy 0 t he
first aspect of the present invention, there is provided hi gh frequency

ant enna wHesiraple dxtrravide afea%F'PaHg@e@&p@BPm i hayingy ans!rwgowpq URahdarge cui t

capabl & Ofnhs8ithiidtdst BRd ORCE@tbMRableC GHRMAY 826 OkiidGre! Qot BEdrESS | thesk

i mpl ement ati on. In yet anot her aspect of the present invention, an
ant enna whhaftcemiNgsni zabl e si ze and 20 shape is achi eved by aligning the
antenna circuitry to follow the desired read range capability. BRI EF

DESCRI PTI ON OF THE DRAW NGSS@E)INHF?{ DFeEE INVENABIN On W I I now be descri bed
in greater detail, with ref€rence to the acconpanyi ng draw ng, in which:

It is a first object of the present invention to provide a high frequency antenna with

10 extended read range capability.

It is a second object of the present invention to provide .an antenna which can be

customised in size and shape.

15 According to the first aspect of the present invention, there is provided a high
frequency antenna with an extended read range capability by using a tuning circuit
capable of setting the operating 'frequency according to the desired implementation. '

In yet another aspect of the present invention; an antenna with customizable sizevand
20 shape is achieved by aligning the antenna circuitry to follow the desired read range

capability.

BRIEF DESCRIPTION OF THE DRAWINGS

25 The pfe§ent invention will now be described in greater detail, with referénce to the

accompdnying drawing, in which:

Figure 1 is a schematic diagram showing implementation of a high frequéncy antenna
according to éﬁ embodiment of the invention; and

30 |
Figure 2 is a perspective view of a high frequency antenna according to an

embodiment of the present invention.



Figure 1 is a schematic diagram show ng inplenentation of a high frequency
antenna according to an enbodi nent of the invention; and 30 3 DETAILED
DESCRI PTIvON 2CA/0EFHBE3 DRAW NGS Referring to Figure 1, a hi geTIMeERage®y27ant enna
of the present invention consists mainly of a tuning circuit 101, an
antenna 102, a coaxial cable 103 wth variable 5 length, a plastic casing
104, a male BNC connector 105 that is 8onnected to a high frequency reader
106 that acts as an internedi ate device to obtain information fromthe

antenna 102 and transnpETARED DESCRETION OP THE BRAMNGSI on sof t war e
installed in a conputer 107. The connection between the conputer and the HF

Reader i's through RS232. 10 The tuning circuit 101 is used to set the
desi red fReWm FRjurd e aopigh dtdquBhicyOhnteRRa lBFlthe pldsent RREAtidn gorisistsiuency
{o

is pivotal to the successful, inplenentation of. the pres i.nvention as the
RE Lag. wi MBI b oBing: Srolt 1oe 28-ARCH T 400Nt FoRNALIR 108 eMH FETAYE boar d
or ant2nnpngfp2 atplastieaasingf104athae BNO gohhe:tdiH0538at iShRnRe&eS 1d aliigh

i nvention_operates at requency of 13.56 IMHz at 50 ohns _i npedence but is
ot 11 1 ¢ eteoy reader ABG BRI #4an G Jeipe R PRV MTODIRLEN AoB ant

i mpl enent giel fisnnaS02 and wdrhiil the IRfEmTAtBHIE ah, appliéatibH RBofiarel instdildd ihGL | S
connect edcobt%u/ptftlerr &517' h% éo?\nécr%%nlb%(t)\ﬁee%f the computer and the HF Reader is through

RS232.

10
) The tuning circuit 101 is used to set the desired frequency for the operations of the
RFID. The operating frequency is pivotal to the successful implementation of the
present invention as the RF tag will also operate at the same frequency enabling the
circuit board or antenna 102 to read information from the RF tag. The present
15 . invention operates at a frequency of 13.56 MHz at 50 ohms impedence but is not

limited to this frequency. The frequency may be tuned for different impiementations.

Still referring to Figure 1, the tuning circuit 101 is connected by circli'itry. to the loop of -

‘the antenna 102 that is made with a copper tape: The antenna 102 is used to activate
20 the RFID tags tb read information from RF. tags and relay that"infor‘mation using a

coaxial cab[e 103 to an application software via the high frequency reader 106. The

application software is able to display information from the RF tag, write information to

the RF tag and enable / disable security measures.: The antenna 102 used in. the

present invention comprise of an antenna loop made of copper and other fixed |
25 elements such as variable capacitors, resistors and high speed switching diodes.

The resonance tuning of the circuit board or antenna 102 of 13.56 MHz is achieved by
using mica capacitors approximating to 100pF. The fixed elements include variable.
_capacitors of which the value ranges from 10nF to 60nF; all mnneded in parallel to
30 allow tuning 6f _the antenna 102. The capacitor legs ére modified to allow them to be
soldered. A 40KQ, 2 Watt thick film resistor, adjusts the Q factor of the antenna 102.



the antenna 102 that is made with a copper tape. The antenna 102 is used to
activate 20 the RFID tags to read information from RF tags and rel ay that

i nf or mat iwo 2061/028358 coaxi al cable 103 to an appli cati onpseMy@ogoni® t he

hi gh frequency reader 106. The application software is able to display
information fromthe RF tag, wite information to the RF tag and enable /

di sabl e security neasures. The antennagl102 used in the present invention
conprise of an antenna | oop made of copper and other fixed 25 el enents such

as variab C | S apd _hi S\ ' i STha e
resonance ﬁn‘?ﬁg&&g ﬂ{ ﬁgn%r?lf %u{]%rdgt@aﬁ] agl#rggrt?? goﬁ.ﬁ@;tﬁg"zérg;& h%,gm gGR%le-izTPas-
achi eved bwitclingdiode scused fiercswitohing dpepfregueney bargist o 100pF. The fi xed

el enents i nclude variabl e capacitors of which the value ranges from 10nF to
60nF; all connected in parallel to 30 allow tuning of the antenna 102. The

capaci t or The gmtesne 192ds unigdely shapédto follewnthe plastic casing 464 thusigik@ingza Wat t
thick fil i | clor t t uroy; . Q
fact or§ [ n%é‘%g'?%{' P‘%’déusﬁégeuﬁ stb O%OEn@gfgoﬁie ';’1%%3':“6 u{h ? aﬂ% enngusl@gg@he _
swi t chi ngtaddiffdeent sizasard differestieadinadiys twhich iscappeng theb nond feiwes afitteeina 102

I s uni que| 1o follow the plastic casing 104 thus allowing a | arger
read radi B%ésg'%}q}?‘?eqw%r?%cmfromthe base. The antenna 102 can be custom sed

to different size and different read radius which is anong the novel
f eat ur es infortiatiop relayefiomithe antenoa 102 to the application software is performed using

10  a coaxial cable 103 that is connected to the tuning circuit 101 and the information will
then be passed to the computer 107 through the high frequency reader 106 with the
coaxial cable ending with BNC connector 105. Most commercially available
computers comes with a female BNC receiver built in the circuit board therefore not
requiring any additional hardware cost for the implementation of the present invention.

15 In addition, the plastic casing 104 used in the present invention offers the advantage
of weight and mobility while still maintaining overall durability and also protects the

antenna and tuning circuit

Referring to Figure 2, a high frequency antenna 201 in a preferred embodiment of the

20  invention is a cubical shape enclosed by a housing 202. A coaxial cable 203 extends
out of the housing 202 and connects to the computer (not shown) via the high

- frequency reader 106. Preferably, the housing 202 is having, but not limited to, a-

~ dimension of 32 cm x39.5cmx 3.1 cm.

25  The present invention will now be described by way of an example
EXAMPLE

30  In a preferred embodiment, the present invention can be used in a library for tracking
. of tagged books. The books can be checked out for borrowing and checked in upon
return of the books. The antenna will be able to read approximately 30 cm from the

base enabling more books to be read at a time. This will depend on the thickness of _



Information relay fromthe antenna 102 to the application software is
performed using 10 a coaxial cable 103 that is connected to the tuning
circuit Md2anetidze i nformation will then be passed to the/ncowpeomi27107

t hrough the high frequency reader 106 with the coaxial cable ending with
BNC connector 105. Most commercially avail able conputers cones with a
female BNC.receiver built in the circukt board therefore not requiring any
addi ti onal hardware cost for the inplenentation of the present invention.

15 In additiop, fhe. ti i i.n & i OV ion of fers
the. advaneadboort B SHETSHChERE oM DS AR i ey hieniRlon S P ' ' ©
dur abi | i t pndndbtailss of e theatowet He thet applicationd sofwanegrupninguoh Redtandardhg t o
Figure 2, C?@Bl:ggp frequency antenna 201 in a preferred enbodi nent of the 20

i nvention cubi cal shape encl osed by a housing 202. A coaxial cable 203
extends out of the housing 202 and connects to the conputer (not shown) via

t he high equency reader ,106 efer -hpusi LS | ng, but
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checked i with tagrthatdiave mobbeé¢rhautharides whEhdheynarermemoved fromea retsiler. fFor thisad
appr oxi mat el.y 3 m fromth a n . be r at_a tinme.
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- 10  without being checked out first (or the EAS being disabled upon borrowing the book).

In an event if the book with enabled EAS is taken out from the library that passes

through a gate antenna, an alarm will go off alerting the library personnel that the book

is taken out from the library by an unauthorised person or it's taken without being

borrowed with authorisation.



5 each book. Al scanned books fromthe antenna will display information of
the book and details of the borrower in the application software running on
a standarwocompusas. The antenna can al so be used to actcrareo09o0m@escti vat e
a surveillance systemor Electronic Article Surveillance (EAS) which is an
anti-theft feature that is available within the RFID tag. Typically, EAS
systens are used to electronically detgct goods with tag that have not been
authori sed when they are renoved froma retailer. For this application,
this systemw |l be able to detge s | eaving the library

prem ses 10 wi t hout being chec i t he EAS bei ng di sabl ed upon
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