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A PASSPORT READER FOR PROCESSI NG A PASSPORT HAVI NGAN
RFI D ELEMENT TECHNI CALFI ELD The present invention

woeb@imsesobo a passport reader for processing arPpaaSpWSN30056

havi ng an RFED el enent aSSOCIa{ed therewi th. The
present invention relates noré particularly to a
passport reader for processing a passport having an
RFI D el ement associated therewith, the reader
including an RFID interrogation source for

i nterrogating and obtaining information fromthe RFID
el ement associated with %gﬁgssport and an antenna to

transnit o SASSRORI: REARERFARIERQCENSING ARASSRORE| D
i nterrogation sour célAVING ANeBEHR ELEMENTon al so
relates nore particularly to nethods of using a

for processing a passport having an

P

RFED el .

- NvENTT KPR R g’ﬁt@trglgtte% g’l ﬁ“&’?@ readpLAORG %élg%&g p dfort having
S yentRHID etmeac asscbdlmemeswnh; eTlwf present ihveatien telatgsingore particularly to
d ga;/plsags%o ﬁ]i f%r %ro%esm 8 g pgsg%o%{ l%atvﬁlﬁean %F(%]S afenleg ass %éna?ed therewith,

used in re
I Itba’ ader m‘vudimmmm itterrafptien sdutveffor mrerrogahmg and obtammg

aut h d farti
AP BB LR BRI le g b b ot Ay B § Canomic

C Gipinals nbeﬁlve@ﬂ hy RFID @em@dt hadithe RFaD diteiehghlieh RS eMiepefent

an 1tem Thlef i nformati on couleﬂ@ e obtai ned ny
elBYRHghRlEx e ajesRAre PATHE AT yrf'@n% S“@latﬂﬁ‘ésrpo t reader for

| Y Slebifd @ﬁﬁskﬁbr@fawﬁﬁ Bh REIPsISIYnt a@é&%h @feréWithEAS

systens 1 ncluding the following: U S Pat. No.

4,260,990; U.S. Pat. No. 4,251,808; U S. Pat. No.

4,872,018; U. S Pat . No. 4, 135,183; U S. Pat. No.
BGKEROUNIA OFITHE BNVIINTION gent i fi cation ( RFED)

tec hn0'E@&&oﬁeartﬁﬁ%gf@n%&ql‘my% efktdoil aeterct #8 bleXerRY 8f dnall

industry, including transportation, manufacturing,

weebacronia deijesswiaced grogstimpn kigle RF Wledabwq M@n@ém@é and are often

I
BT ! PR o 0 Rl il
I emmleso ThedRREDcese atieh a@rconimtoeab'tlﬂmwn sy sigeom maiwrn,g}laamtyplcally
anct %tre]lrﬁ%d or?lr 11%8 mn’émn %eg‘élld?n% tﬁ\é Igrese'ﬁpe of '1:'tQ 9 1nf%ﬂgatf%n could be

co I'Ng déev
obtamed by electromcally interrogating the tag, either intermittently or continuously.

Examples of EAS systems including the following: U.S. Pat. No. 4,260,990; U.S. Pat. No.
4,251,808; U.S. Pat. No. 4,872,018; U.S. Pat. No. 4,135,183; U.S. Pat. No. 6,081,238.

Radio-Frequency Identification (RFID) technology has become widely used in
virtually every industry, including transportation, manufacturing, waste management,
postal tracking, airline baggage reconciliation, and highway toll management. A typical
RFID system includes a plurality of RFID tags, at least one RFID reader or detection
system having an antenna for communication with the RFID tags, and a computing device
to control the RFID reader. The RFID reader includes a transmitter that may provide
energy or information to the tags, and a receiver to receive identity and other information

from the tags. The computing device processes the information obtained by the RFID
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to control the RFED reader. The RFED reader includes a
transmtter that may provide energy or information to
woOheostiag®) and a receiver to receive identity R0WUsSkWEN30056
information fromthe tags. The conputing device
processes the information obtZined by the RFEDreader.
Exanpl es of RFID antenna systens or non-contact
readek. eBrahglds of REID hinteQ@ckgsibms ok 86n-syisthe idte facdduitic g rdader/writer

followng: U'S, Pat. Publication No._ 2003/0063034;
DEET N&*@qn&g@ﬁﬁllwm& Vst Pah Prplicasion 3103 4§G500039apaltanese Patent

' [ . it Uk
R SR S SRS R P R DR
Pat.éo. @ 163,300e exanpl e of a passport reader is
commercially available from 3M Conpany based in St.
Paul A vifidines$ pasapain taddls Atelknobandin thas€dOnha eﬁrﬁdyﬁb&\/@f a passport
Ontario, Ca]gﬁgaag as the 3Mtm Ful] Page Reader

regded i ROPI)ers ailabigelrom P fpmpamnREseryn Re ddels Minnesota and 3M
: | et mp esen
AR Rt Dl AT EE, RTRE Sl PR GRE M rgrmerty sold
asPRSAIOY imhAX™MBeader]RFI D el ement associ ated therew th.
In one exenpl ary enbodi nent of the passport reader,
the passport reader, conprises: (a) an RFID
interrogation source for interrogating and obtai ning
i t F D el emrent associated with a
SUMM)AIQ? d,)IQ%Hf EI(}Tﬁﬁht enna to transmt signals
bet ieruspect BFHHR reteneinleaivd grodd& faskirefch@gdbi BBcessing a
source, wherein the antenna is configured to resenble

pagsperidpringrnR i Dytleraentiagioriateg thertvéth e ithondxesipiars embegdiment of
i AL A0, B S SRLSLE0L BB L ERBIO R B D e o

ineA6SNMIstant @dtkiring ilfernpana Pomt ai RAUR elenafisbEa8d wWid)a passport;
an RFID interrogatiaon source for_interrogati and

ang p)ANANKENA K9 Barsarif oanaly behveersarRF B éhe@%mndgtg@ BN ed

b SRS e G g, SULSANS 9 NS b s

eighttaad vdgadin dre sgnalcef, thevigemiarard tesistant ergaaesdaagpitte’y other RFID
~first portion and a second portion, wherein the first
*%6Ft i on of the antenna includes a first periphery

; o fTh ﬁgotﬁerféieﬁﬁﬂaf}f/ eRb8MthehhEr (RE BARFoP Ralié0 theYasddf reader,
comprises: (a) an RFID interrogation source for interrogating and obtaining information

from the RFID element associated with a passport; and (b) an antenna to transmit signals
between an RFID element and the RFID interrogation source, wherein the antenna
includes first portion and a second portion, wherein the first portion of the antenna
includes a first periphery forming a first area and the second portion of the antenna
includes a second periphery forming a second area, wherein the first area and second area
are adjacent, and wherein the first portion and second portion of the antenna create
opposing magnetic fields which cancel each other at a distance and allow near
communications.

In another exemplary embodiment of the passport reader, the passport reader,
comprises: (a) an RFID interrogation source for interrogating and obtaining information

from the RFID element associated with a passport; and (b) an antenna to transmit signals



10

15

20

25

30

i ncl udes a second periphery form ng a second area,

wherein the first area and second area are adjacent,
wandeukenei n the first portion and second port POmUS2005/030056

the antenna create opposing nmagnetic fields which

cancel each other at a distarkce and al | ow near

comruni cations. In another exenplary enbodi nent of the
bePASSHRARFIDeAeaEnt dnb ehePREEPBItdrrd@acesoures) Mbketchetic ahtehna is

an RFID interrogation source for interrqogating and .
cogBgwed tarpsenbls thtathapn of & Havrerrishiand vdiessid e aé“g%’é‘éil%]ieé‘étam to

- Wi - ;s : antenna to transmt
sl R R and the RFID
i nt dniyegaiotten esanplesy, erabweliment dof hies @otrentnaades, the passport reader,
configured to resenble the shape of a.figure eight, )
OIS @D R R OB fioémfegeli' sicamening & frm%gmowatmn
. : . ; - ; | o
) PR RS aK 88 e o IP] A ERED bt signals
betesnen, RIdOpg ks BFIP a)terogatph Boume,evheogatheomtemarindudes first
for interrogati ng and abtai ni i.nformation from.the
ORI GTRERI BRIB G Bk ASLPRstER BLiE AntEper o s first
ABh&YTnliAg b TRA A andItBO&cSnPESBRBf AR alffehi: HRAIREE second
pefphay g
RFID i nterrogation source, wherein the antenna .
peripbéry desning pstcopdrtdapwheaneih the Siest ared apdsedond arastese edjncent, and
the first portjon of the antenna inc]udes first
whsspp ghecgRoohf g dina 8RB oy S ge B alisb RER peaders.
of tihensBteiRmpld; tHBB8ginRns 8C0O PaddBbi RRAEY tHcfalidet Rader,
second area, wherein the first area and second area )
cogpeisetd (@eaMEIDantgripgetial sputdsdosinggmigsting andnabtaininginfrmation

2R e SRy SR s

betweaAeh, RIIDe:18a&gRal the REMEInterfopaRén SRSce, (hbreanthBRhidnna is
I nterrogati on source for interr ogatin and Obt al ni ng

configaredia jesrmble arshaps i fizuse eighhhavingspiishpetioniand a gecond

R Biirt Vor A SRR e R s gpposive

mERUHE Hel AR dantdl@adNbtBANA aidsstaRBbh@ ull@d nk& doaERIHItfions.
a shape of a fitlzjure ei ght having a first portion and a
secdnaniben sx§APIaky smbpHmenbof the Sesspeyt fsager. Hisdpastosiigader,

o3 S0 0 S0 LR SRR A AN i
fraxo e RIFICa¢ 1 emest. assavianbivite b pesspon) ardybpabademmertd tahsrhitgignals

assport_reader, the passport reader, . )
be weenpan RFID tag and RFID irﬁerro g%tlon source, wherein the antenna includes first

portion and a second portion, wherein the first portion of the antenna includes a first
periphery forming a first area and the second portion of the antenna includes a second
periphery forming a second area, wherein the first area and second area are adjacent, and
wherein the antenna is resistant to signal jamming by signal jamming devices.

In yet another exemplary embodiment of the passport reader, the passport reader,
comprises: (a) an RFID interrogation source for interrogating and obtaining information
from the RFID element associated with a passport; and (b) an antenna to transmit signals
between an RFID tag and the RFID interrogation source, wherein the antenna is
configured to resemble a shape of a figure eight having é first portion and a second

portion, wherein the first portion the antenna is adjacent a first portion of a passport and
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conprises: (a) an RFID interrogation source for

interrogating and obtaining information fromthe RFID
welersmat40oassoci ated with a passport; and (b) arcansSennsas00s6

to transmt signals between an RFID tag and RFID

i nterrogation source, whereit-the antenna includes

first portion and a second portion, wherein the first

thPREbhPPor8bn bPde 3RIBANR ddpebitdscdnd porEibn PRL pA3BEITY, and wherein
formng a first area and the secon gortlon of the

theaigrainel the ehigtissara reséstant i pREsPRRRpE by PichBIED sadsitd

are rein the first. n

i 4n g mltey i SYiBhER, R HaSPEPRAGRL IR bport reader
cofipEsey: (4) AHTRIFID iBrrdpgival sopeefongted@ghitesand dbtaising information

anot her exenpl ary enbodi nrent of the passport reader,, |
fromh thedHEBpdementasipsiatedowith pipasporty apd (gharRgmigyna to transmit signals

Lpterr i [ ' i LA
e R TR A SRR o2 g0L A
coPAGEPOtd tesanible @ Bhapprofanigmaeighthdvirgsfitst patignahda second
between an RFID tag and t he RFI &@i nt erfr.o ation source,
POyl Bihgreihbe fttaeHipn the aprRays AAgeTs A B heRIR of AprgpRert and
. I . .
By PR oF L |18 el SR B0 RGN
thafijsaperibn and secehd partivh @ thef antenpa sspirappasidg hegsetooinglds which

portion of the. antenn s adj acent a second portion of
capceh gachphsr at ésrb?t%ﬁ%ﬁ%cfﬁﬁqvﬁgegé icﬁﬁlg?”@“ﬁ?lo’i‘she antenna are

res ilﬁ g@{‘e{noﬁfér SRS R AN 0P tlRETasdFotDed RRARE Passhdit reader,
anot her exenpl ary enbodi nent of the passport reader,
coiipeisgra &9 poRFIDeadeD gatiompnics der infeao gaingRMADbtaining information

e BT SRS OB 00, B LA S s

be %@FID‘%@% ah e RFIBNThRABRatid JolARSWhére®i tHE &hténna is
et ween an ID tag and the RFID interrogation source,

comfigured to tebemblaashare dfs fapwné eight ledingr fistperbpe and & Begead

of a figur I ght having a first. porti and a second
ot e P Bt ROl S0 B o528 and
th@&HcBEE Pbrtidn b titanRAnk isljREnth RBSEPRITHoROLk bAEpEE@aAHherein

portion of the antenna is adjacent a second portion of
thaagenywgerasistaanty signal gmmingdyrsignsd japunipg davigefd second

portion of the antenna creat. pRAasi etic fi.

o Bl D G LR R T R Hh i

to SRHMIY £HabOBEa fibire¥aiht ARGhH e Firepernamny aeeknd penén, ofherein
the passport reader, the {)assport reader, conprises: .

the st pertiveobttierangnne et fishlogp ane @Gfsseondmw?rbﬁbﬁ ABCARAILS 2

segok%ltdq!)cr)]ri). , alngih%l: Qé%tei:to& the above-mentioned embodiments, the first loop and

second loop create opposing magnetic fields which cancel each other at a distance and
allow near communications. In another aspect of the above-mentioned embodiments, the
first loop of the antenna is adjacent a first portion of a passport and the second loop of the
antenna is adjacent a second portion of a passport. In another aspect of this embodiment,
the first portion of the passport is a page within a passport booklet and the second portion
of the passport is another page within the passport booklet. In yet another aspect of the
above-mentioned embodiments, the first loop is in a first plane and the second loop is in a
second plane, wherein the first plane and the second plane are at an angle o relative to

each other, and wherein the angle o is between the range of 90° to 270°.
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fromthe RFID el enent associated with a passport; and
(b) an antenna to transmt signals between an RFID tag
waneeRFl D i nt errogati on source, wherein thecansensas0se
is configured to resenble a shape of a figure eight
having a first portion and asecond portion, wherein
the first portion the antenna is adjacent a first
portion of a passport and the second portion of the
antenna is adjacent a second portion of a passport,
BRARE MHSCRIFTIOREORNIEN DR AWINESI Stant to signal jamr ng
by Signal Janm ng devices. I'n another aspect of the
abovikerpeeseihvineehtontyod ibedhnttssr explaingd vatrialearence dnthegppetsied
.to resenbl e, a _shape.of .a fi.gure, eight N fir
riggfed, RO 18 - ERRRR s BY SR Py b veral
Vil bhdWheieid:he antenna is a first |oop and the second
portion of the antenna is a second | oop. |In another
aspeGiuref i§ HpeRPQYST TRV HOHE PaBPHe tiaiBIifShe bilkSent ifvhtion;
| oop and second | oop create opposing magnetic fields
whi Gf > : - )
e T
pasdpomeeadent i oned enbodi nents, the first |oop of the
antenna is adjacent a first portion of a passport and
t he BAEONIs heidR, @bsstfRetical, sbikindtR aely € 8RtpasspsRGOM@r and
portion of a passport. In another aspect of this
pagsppB @ FEGVES 2t he first portion of the passport is a
page within a passport bookl et and the second portion
of tHgupddsparaw ¢ithe muehrrofphgpasaparhicadertiad plespasepart taken

bookl et. In yet of her . aspect, of the above-nenti oned
aloé’ﬁﬁg?ﬂ”r‘?@’n‘?%r%t“h%ﬁpqsﬁgfé Frg%ﬁufesg 'in a first plane and
the second loop is in a second pkgne, mhere%% t@f
fir Jieyp adea aky el dlsEshye prigne oadagtpogiieasypad g passport;
relative to each other, and wherein the angle a is
bet Wégne tHiea vievgel x5t agvhergligroti BrurmprRdemrPsPPiNcader and a
THE _DRAW NGS The present invention wll be further
pa%%?ﬁ ained wwth reference to the appended Fi gures,

wherein |Like structure.is referr to by like nuperals

thr dgtte il Fngte i iR 8 Shih hardran sty it e igna
i11&stREIISASESUrY 8, Vi ew of the passport reader of the

present invention; Figure 2 is the sane view as Figure

L | NSLHO! 80 RuBRS RYUobrdifh G slER0r BY ahBfinPERHROH the antenna

illustrated in Figure 5; and

Figures 9A-9B are graphs related to the balanced and unbalanced connection of the

antenna illustrated in Figure 4.

DETAILED DESCRIPTION OF THE INVENTION

Documents of value such as passports, identification cards, entry passes, ownership

certificates, financial instruments, and the like, are often assigned to a particular person by
personalization data. Personalization data, often present as printed images, can include
photographs, signatures, personal alphanumeric information, and barcodes, and allows
human or electronic verification that the person presenting the document for inspection is

the person to whom the document is assigned. Many countries have plans to include
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Figure 3 is a side, cross-sectional, schematic view of

t he passport reader and passport of Figure 2; Figure 4
wo0@/0640w of the antenna of the passport readecTanse0s/030056

t he passport taken along the view of arrow 4

illustrated in Figure 3; Figire 5 is a view of an

al ternative antenna of a passport reader and a

radlageiQ0¢dcy iftgificatién (“RIEADY) @wnéits tepasepudtsneith RFID elements
alternatlve antenna of a passport reader and a

capgBgperspnalizalon data particyler Foa‘ihé PCIshR CEBERG thearaesreyts thopFxample,
thiégpnftms%fgs%?)g i r%dls.rggéaﬁ’ilrﬁohﬁtr&? S0t ectﬂﬁ Arhdrt dd“iﬁ gn?ﬁtﬁgs ICﬂnada and

gure ustradtes t e coor e syste
Awtralibhplannt ssmepasspartsdraving RED eémhmmm the hem-tfumteedAm RFID

closabh Hebies A PSR REEH & dnnaten St Do s NN gh Pihidas an 1C and an
an’cehllér' SW‘h%E%E hadsdrOR ?eséhte@gt-reﬁl %ﬁ ﬂgﬁ'@%h R, e phs&ort

NTI ON Docunent s of val ue suc passport’s,
leadammllfne@éthedh? IBafrlds¢nt@rnhesidqda3sés thecpme)pstmmﬂ to read certain

opﬁ?z{lt' ogg%ll(ﬁ)h él&cfhltag %&Lﬁrlrlqt?(g {Sﬂtlai@%gs) ’g)gﬁap&sf otrrfo%r !:cg&ég brifaltrecei on the
paRbROTAL hr?f@frh@cfbl%frﬁvedj AbHARAREIB bictnd@iPthe %f)ﬁ@ﬂ information
present as printed i mages, can include photographs,

re@irdpdaiam dlss pasepasbwill theh pharneassed by enleatt wae computan dnd based on

odes, and a n or ectronic verifj
R T SR g A S
(Pkﬁmhﬁ%(ﬁ%ﬁﬁgﬂméo whom t he docunent is assigned. Mny
countries have plans to includeradi o-frequenc

i denfthiefe @amegﬁtqpramld@a)pa@qpeﬁmﬂdsr that way bpusadsior piocessing a

pa§sgor? g{aglgeraggﬁil@aer erenﬁg f fia egnvglil% atrhg E%SSSS}@'? g%g{ert slh%#]lﬁl ealso have

thd Wil do Sh@tiRSvari®QeBptiAl PDERSALER HAd blloﬁfetn(ﬁl(ﬁ!t'@niaﬂbh from the
American countries, Canada, and Australia plan to

passpetie Lpsilss s assneatiepder R alse heve the pilith qsphre information
rel@te{i%} ?ec r'L}Py fﬁ Ftﬁ%s%ntetﬁgpgs \AP]%EH&ES aVn Isgéauﬁg}f ?{ea IHSSC | rqucco ert

| ncues

se@fttefaturedien the passport is presented at an entry
point in a country, the passport

There is also a need to provide a passport reader that is resistant to eavesdropping
or whose signal is resistant to being intercepted by other RFID readers, whether or not
such eavesdropping is intentional or unintentional. For example, when a passport reader is
reading the RFID element in a passport, it is possible that other RFID readers located
some distance away from the passport reader may be able to eavesdrop on the
communications. The range at which an RFID reader can read a passive RFID element of
a passport is typically limited by the ability to transfer adequate power from the RFID
reader to the RFID element to power the RFID element and its subsequent
communications. This is the limiting factor because adequate power cannot easily be
radiated over large distances (while conforming to regulatory requirements such as the
FCC). Conversely, the range at which the RFID element of a passport can be read is
typically not limited by the ability to radiate communication signals between the RFID
reader and the RFID element (when the RFID element is powered by a RFID reader)

because these signals can radiate a great distance (even when operating within regulatory
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readers will read the RFID el enent enbedded inside the

passport and to read certain optical information, such
wa0demst400 pri nt ed i mages, phot ographs, or bar e0UAS2005/030056

printed on the passport. The information retrieved

fromthe RFID el ement and thé€-optical information

recorded fromthe passport will then be processed by
recﬂﬁrehﬁﬁﬁét sueRes ERMTE e Theaddehrasediod Righhid heivwded lanfabi RIALD reader

person may be admtted to enter into countr
and are REIDX ﬂ@ﬁerem@@@m B g Loslementaepoigyed i éheeﬁlingEHﬁ éﬁ‘égel) are

pro
typbci;a&lé/ S&a@ﬁ \xgellpagréffcg rhtte fkgt\alfgﬁb e @e&iﬁﬁ% elngnfg)rS]?gmre&f into space
wh%&ﬁ@S‘dcaﬁ@RFI/lD tdndet coquTﬁlt@aé}ﬁ pent. reader should al so
have the ability to capture various optica
i nf of IRbiIe aﬁ@ s&h&ﬁﬁtrﬁéycwisﬁft@{rﬁﬁﬁﬂoﬁm}f fe@MirtfBenation from
passport. Lastly, assport reader should al so have
another fessan's &Fllfbel@apnunné ¢inpasepait mﬂloubﬂhamé@ntgoa%@ @f ity apd then
ur.es on h
o B8 150050 BRI T0EL e DRI R g may

be BpRAd FionPéRY ioter opasspl distdneader edaiglle i G fdeesi Bt a Eeﬁtles of
eavesdr oppi ng or whose signal is resjistant to being

border é@f&@éﬁ@ao%%/bé%t%ﬁe?@m Eroheoslra i an giRArh PG PassRArt %eaéﬁ
loc%"tae\ﬁ ﬁ%ﬁg Qt@\}]&gmﬁ uhﬂﬁe%ﬁ%béﬂr fieg é](le HiRh 8 gfl 'ﬁ(?)ﬂ’?t]he Igﬁ DDelement ina

asspor IS rea

pa@p@ﬂ%@hglréﬁ&ms PpSPbLLL réddet B amﬁwcbrhtatduhat R@gdirdlesREf Wwhether
readers | ocated so di st ance amay fromt passport

the eayexkoprige sanigpiienal or Refjeisaiongl, 4here ke res pasgpQshigader that

r
o A0 RO S0, RELPLSRIET, SRR A RS Py o e
pagpbitiréadet, but thand§els radeautas eayeedveppihg omrlté’reepﬂéh[by other RFID
reader to the RFID elenent to power the RFID el enent
reaggid- i t s subsequent comuni cations. This is the
limting factor because adequate power cannot easily .
be rigipasspartaceser o%tlhg eragertiaveatian mehides a HBigue ARiCHRR geélgn that

ul at or A
Rkt b T T SRR
disi?:ﬁlcéﬁﬁhd thigs rthild i€ aifﬁyul’ﬂﬁir aldiistart ®dF Ilbyeztdhﬁtothlt i1p yhetiaformation

radi ate conmmuni cati on signals between the RFID reader

bemgavritien tRitheTRBIR plemeni pibnpassrorny e presperireadsr powiyraher
ins%)(lcf’%or&:elnp RERAHE [ogsscode to the RFID element. However, the unique antenna

design still allows near communication between the passport reader and RFID element in

the passport. For example, using the unique antenna design in the passport reader 10, an
RFID element in a passport may be read if it is less than a distance of 0.5 m from the
antenna in the passport reader 10. However, if the RFID element in the passport is at a
distance greater than 0.5 m from the antenna in the passport reader 10, then it may be
difficult for the passport reader to communicate with the RFID element in the passport.
The Simulations included below help illustrate this feature. The passport reader of the
present invention allows the RFID element in the passport to be read privately by the
border guard unit to whom the passport is presented. Preferably, the passport with the
RFID element should be close to the passport reader for the passport reader to read the
information from the RFID element. For example, the passport is preferably in the

position illustrated in Figure 2 to properly read the RFID element in the passport.
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because these signals can radiate a great distance

(even when operating within regul atoryrequirenents,
weuals/Be40b he FCC). The conmuni cati on signal s beCmaspa/030056

first RFID reader and the RFID el emrent (when the RFID

el ement is powered by the fi+st RFID reader) are

typically radiated well beyond the first RFID reader
Préf@f!tbl}h ﬁleFiabI@ 8k&eRnh thd ;sbtsgpomg%thmg&ﬁn 3 cBE EeROthBRhfNna in the

reader could intercept them i's possible that
pasprsaersienoy thd attere to prapatly @mqua@amh heditR slement.

from anot her person's RFID elenent in their passport,

Wi t Hithiete is hbsmnabekd p proside agfassport reatttr tHaem rasiﬁamthatsignal Jjamming.

Sigell, G g AEN5Et oY GHISFS "y b Qg Byt R KB gfement

in 8RR dy éi'ih%f Shafhg tﬁ@{) a&er]aocofnﬁi%ln igla@8Ban i N a
series of "border contro ations | ocated néext to each

ovetviteiming signahi dpoming iOae e}@a@@m@ mearfieesetgemiqusdaisnit the

ne stati.on ntention recei e |nfor
PRSP B T SRS A T GBS ED Bednrspnsists of
deH@e%&d@Qﬁdlaﬁm%ﬂédﬂloarbf@;éb@@ﬁagneﬁts ahérgh fmF@ﬁ@ Q{u‘é)b%& @tventing
whet her the eavesdropping is intentional or not

or disremitnigaeceint of ifpamationdyrpasecivgr J ampva%wmmeréa@wﬂmaﬂy found
L3 able to e el
i BB ol SR PG TR AR SN B SR

a p@@@l@ﬁs but that also is resist ant t o eavesdroppi ng or
I nterception by other RFID readers. The passport

r eadgfe Bflith iRl @S 8iphal iR 48 REID el MRS can BRafUReaches of
ant enna desi gn that creates opposing magnetic fields

secnumtyj,l Hf exagnile, pisrfcvllQWSs Ibfs pokeblanatpermea maammperc\aﬁhelpa@port
ifficult for .a,di,sta

h
hagefian FOAelerne bt ioat TRty BfblS 1Bl fome of the

opli€al fﬁsﬂ% 1Qfo%|n§ﬁ@r[‘&r printé R IRBREBR bh HRYpabHR x?m%rtﬁe picture or
reader or any ot her instruction sent fromthe passco e

name of hepeRBLDHeMenemit is dislieveio tamp@ wh e enfaﬁn@tmwtored on the

R R kol Sic R 5 P BRI P R B R AR el pihoue

deRXBHR| Therbiokd) Svieh %é@tﬂuﬁnﬁﬂﬁﬁﬁ&@a@%ﬁ]ﬁlahﬂn bha tampered RFID
passport reader 10, an RFID element in a passport may

elemem @;E’a@aql by the riagspogigeadenan akarel menbe et off y, the lfdlebﬁ‘?ntml
Se(ﬂE’l bs%s' %-H@%t‘aluge {}&Q?nt%ﬁﬁgtﬁ)o%r\k?ﬁlg %gﬁltha&:ﬂ alp ’5‘?\9@%85‘& I'[fo a{\Jafd this

asspor ance greate

potssh&l[ﬁtﬁ e p&idnwmhg tAdtaeiRecd Fasdfoe: hasspord slgmqﬁaanmmg device
then it
in his or her brlef%ase so as to jam the signal between the passport reader and the RFID

element in their passport. In doing so, the passport reader will not be able to read the
RFID element in the passpozt, and thus a different alarm will be set off. This different
alarm will not be related to suspicions that the passport is a fake passport, but rather that
the RFID element is malfunctioning. If the RFID element is malfunctioning, the passport
is still considered a valid passport, but the person may be subjected to additional levels of
screening, which are most likely not as difficult to circumvent as the additional security

steps that are initiated when a fake passport sets off alarms.

As mentioned above, the passport reader of the present invention includes the

unique antenna design that creates opposing magnetic fields in different portions of the
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difficult for the passport reader to comrunicate with

the RFID elenent in the passport. The Sinul ations
wonedesndedo bel ow hel p illustrate this feature. PO®US2005/030056

passport reader of the present invention allows the

RFID el ement in the passport-%o be read privately by

the border guard unit to whomthe passport is
anRhes EAheMer RvahREAb this dnf@nh ass PoIHcludel heladbBitiRid fsist signal
~element should be close to the passport reader for the
jampménay sigha deremingodevicgs Beraupsthe PatibpE rieadebeancels ORFS ypable to

el e For | e, to ] f i I .
R T e e R  F A
sighie el throgdcetigm ofitie dtienpasaipopdtertiags i@roppbsite difetidFhid

el enment in the passport is within about 3 cm fromthe

offgpiiehherrichl thp dapaigrigoel odaddprefese. if Henalstesiviantie signal

. 1 H | - .

i BRPAcS SRR, BNCE1 M fort R0 T FOTD apalfRREE 1
Cesistant 4o Si | : . . . .
ray Hoe PR ehDOa o e RiispbRyTRase EGEE Ribsent

inyRitibh e TREB s pbrd rdabi€r 1P aso hiodays wistfets haeindiRFTIDtdMEnents
passport reader a confusing signal or an overwhel m ng

assoictgiedl therpaithi igeipgssanrt spadet Fomcbidann hewsing b hhiausing 50
G A2 D8R ho R0 TBE Db Serion.urig o vindow

40PrefdRibioRadd 6f Fladhl @hichRs @nvegibhiefot Viewik the optical information
el ectromagneti c energy for the_ purpose of preventin

fowrd igithe Daseparh spetees pitntesk inages PhatoRBRhb pigRaEse PYEPNA
alpé%%%@%ﬂ@dﬁg&%ﬁ%i a#ﬂeysef:&gf%gﬁ &g gf f}iﬁ'e !p%%sgéﬁg I1reader

era amm ng i ar
indlide’@riaddel, tvich iap@ivieahi fonsuppbitingatilf oftaypakspojtamhdntie passport
signal in an RFID-rel ated device é n create brea%ges
1445 msertast intq the payspest asadriel 0 tedberrgnd GRRWD 1 Higdreygs dling|oghes half of

. . v

nRSR PR AT MNP RAEPRELRIRY] Mo TR e paspon

releab@e somedof the optically visible information or
printed informati on on the passport, such as the

Pi ClRysGe OFillHAMRsAhe ashRfrtRAder HOWE ¥6ihbinkation ﬁfitﬁia?abﬁ)@htm. The
to tanper with the information stored on the RFID

passpertdAtis hypseslly adooklst ildgsl witk seveeal REND! pagspreine af the pages
R A R T A
paéspoRenBthaRE hDagbgoERbvdrbaldea@drtycirhie f@agsfuth dabe@rsecurity
fea%rl]re? ldeasrc;ri]bgdﬁt }/n [?eS %’gttentoglgpli%%tict)r[] 160/ ?83r8d5%,r “"Ea%ggerr-%lndicating Printable
Sheet for Securing Documents of Value and Methods of Making the Same, (Attorney
Docket No. 59777US002) filed on August 6, 2004 by the same assignee as the present
application, which is hereby incorporated by reference. The other pages of the passport
booklet may contain blank pages for receiving a country’s stamp as the person is
processed through customs. The passport 14 includes at least one RFID element 12.
Typically, the RFID element is attached to either the front cover or back cover of the
passport booklet 14, usually by adhesive and a cover layer. However, the RFID element
may be attached to the passport booklet 14 by any means know in the art. To read the
passport, the passport booklet 14 is opened up to the page of the picture of the individual

carrying the passport, creating a first portion 46 of the passport and second portion 48 of
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security system because the information woul d not

match up or correlate. To avoid this possibility, the
woensm3cdar ryi ng the tanpered passport may car PETAIS2005/030056

signal jamm ng device in his or her brief case, so as

to jamthe signal between th&-passport reader and the

RFID el.enment in their passport. In doing so, the

thd%{?a%w tIN&:eaHe ljoa%}pbﬂ bBeitletis irbht&l int theadsspbg r&AdeD10, such that
ment in the pass ort, and thus a dl?ﬁerent | arm

thepiturgia the frs ppHtioniosfahy passrsst Lbis adifest(9r Plagetswer) the lass

40p0§|§1§et e erqgs bﬁl@' %ﬂ%o&ttﬁ%%é};mﬁﬁ%ﬁgﬁ {4 1ssin%01f1t§«l§tewﬁh the ledge

nment
44@&1&%@&@0 I’Dhtsg;ﬂadefndhhef d?Eb&sp(bxe e nh theSpamierm&ader Shiing,
the passport is stil] conS|der i d passport,,

coYraiqné fardnterARying &I By BRspRAYL e PP o PBIRG i peplained in
maiEeaN HRw Myefeﬁerﬁl’egdlpf%? eshidiglay not as difficult to

crrcunvent as onal security steps that are
i ni tThatpaskpottedd waillf @keipadsgsoote RENS elofenal 23 hnwevekshe passport

mentl oned abo t he oyt e of t he
A R RS TR AL ORE R T et o et 4 SIGEed in Figure
2 ﬂa;l% E500PPOSEIRG ARANE L RFD BleBRni anCihftﬁeeﬁl%f‘f)orﬁgﬁ k@R the
eant enna. Anot her advantage of this antenna

pae@srtgr% and el sades! RINY elbinkiiti2btio theesstand moirdgerad8 padmmipaggport 14.

efﬂ%té'\ sgqéq%ﬁ}ﬂ)g%glg\e/qtg ‘f?ae égggxg@u ﬁ%%ag‘?%t RAeRd [ihesri%%qgurres 2-6.

He&R B MERFITP BRmehie1 2R3 B8 @ﬁy 51&@ 86@fapé Enétha k] Be bt
recel’ve thejarrm ng signal. The tvvo portions of the

an’ §npd E%fveﬁ RheRt nﬂlsﬁaﬁﬁgqtﬂe B%?de tfl BREAORBIA4. The
effec cance ou ere
passtpott&‘reeméf ﬁlCILﬁﬁS at RFTD ﬁmttemgmah spmnasr‘BmlgThI@RFHe $eaﬁlalauncludes a
the typical passport reade avl n F abl i
trapﬁrgmeéﬂ@t oy P BB 1BHER ‘%&tﬁ H‘zﬁﬁ@ b% tthe passport
14" & d‘?fecg]gezotfo r&b‘?véjirdgﬁtﬁgtanél thglnltﬁ%augﬂ $rolfhe @GTID element 12 in
t eader I's used rocess passports having RF

thepaspnt $4. a"s?bmcnmplﬁmgtdemce(mt shoikyeprpees sis dine mrf@&dl@pn bbtained by
udes a housin The houysi ng 50.includes a fi
i, BFS GiCuackannt S 38 amp Eorr Uity ko p L e s i shfiiole o be
usé\im tﬁ@ FH&@E&T ?ea%ﬁﬁpVWIfeanb&ﬁﬁﬁér@f%éﬁvé@ﬁﬁm% BF@P&ement 12 is
onveni ent for view ng the optical
speaifiotatat Ipamcﬁhw passport tidproasiepaidenti§casionad thyr passt 14 to which

es si gnat ures, personal al phanuneric
th?ﬁ?ﬁ?ﬁ%?& ff%ﬁgggarcodes The second portion 44 of
t he ssport reader includes a | edge, which is

convidisinaptortgeadsy ph alspitrdudes pr aptensp W s hsorienprdnelpgiacally
coRRtb Yhe RFID interrogation source 30 by electrical wires 32. The antenna 16 is

preferably configured to resemble the shape of a “figure 8,” one example of which is
illustrated in Figure 4. The figure eight antenna 16 is preferably comprised of two
portions. The first portion 18 of the antenna 16 is mounted around the glass 40 in the
reader. The second portion 20 of the antenna 16 is mounted around the outer boundaries
of the ledge 44. The first portion 18 and the second portion 20 of the antenna 16 are at an
angle o relative to each other. Preferably, angle o is in the range of 90° to 270°. More
preferably, angle o is in the range of 120° to 240°. Most preferably, angle o is in the

range of 135° to 225°. Preferably, the first portion 18 of the antenna 16 is in one plane and
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14 is inserted into the passport reader 10 to be read

(shown in Figure 2). The other half of the passport is
wolemadeson t he gl ass 40 when the passport 14 i 8CT/US2005/030056

inserted into the passport reader 10 to be used.

Figure 2 illustrates the pastbort reader 10 in

conbi nation with a passport 14. The passport 14 is

thd 3RbEBbd¥ioR 2000 Kletintdnhh 1 66 Wi dhbthseManal Hbauve, ipagRSsible that
One of the pages usual |y has a picture of the

the firsk portionll 8 ead sghond periEnNFPAS Bl antenpgi 1§ corlfebarageedsround a
.he. t i et f t d
cygg%m‘%ﬁ?@fégfﬂ%ég%&é’ﬁg-ﬂ as those security features
esGLi in U S, Patent Li cat 0/ 19385
e psftenp g T s PRegE P gb el - reauency

sidMARURNRIES tHRfan}ahb @ 6 an ereMRtal QU trEaMedticTibld 1hat SamRs the RFID
Attorney Docket No. 59777US002) filed on August 6,

elaaou 1Byo tetien saadiodftesugraesignl edrying wdamatiap pront BeikdiD

which_ is here incorporated.by.reference. The oth
eI el AR G By Soh Rt i s wse
offaf el 161 diie IhEQMEHnRY 6Svistt @ddastddRite 65asl tb Tommunicate
processed throqgh custons. The passport 14 includes at

wileths REGRelmmd 18] nether anfiswagpealtheRFiThelement Zteesesn a
t . ' . . K. f
copffathl BENEHehB Kb AP RIS e e SEYREomin HEERARREET ©

cofifv@ficdtiay & resgondivig immietirteRFWidh éls émferrhatiomystdred ah tiecREMD
to the passport booklet 14 by any nmeans know in the

clegpent 130 read the passport, the passport booklet 14 is

opened up to the a?e?nof the picture of the individual
car riytonyentienap B&‘S etement mazbE ag “activet BE1D stemenh thabingtudes an

. the. passport and second, l,on f.the passport .

inielit POV RSPzl thonoh KeiD) SRl it SRR RE RO fild created

byRAS RPN tinté@echeion bQurcs 80N Hider Edve, tAE RIFUD @ldnfentNE2 Edridlinicate
portion 46 of the passport 14 is .adjacent (or placed

usmger Pre(dafinggl protocal) aBewinigghe REHR intaroogatipe seisedafito receive

. portion.48 of the. ort 14 i.s in contact.. wt

infgi Gt g6 APEERER el e eRitif S St dSe

infedm@iior MEnAREBAOIstehEiRERkeidMgithe BoRMeNibE filonf e RFID interrogation
interacting with the passport reader's RFID antenna,

sowee 3R and pestprming seme ACtiAEs BICHEs Apdating|agiptgbase. dneddiioa, the

t | 4,..T - '
coh OIS o PR RE R el SODLA Do
el@fdttal Dviavketridsatitt¢rus theORECRntdroghorestiurde230. The
passport 14 illustrated in Figure

The RFID interrogation source 30 and RFID element may communicate at many

frequencies, such as frequencies of 13.56 MHz, 915 MHz, and 115 kHz.

The passport reader 10 also includes a first mirror 34, a second mirror 36 and a
camera 38 mounted inside the housing 50 of the passport reader. The passport reader 10
may also include either one or two light sources (not shown) for providing light onto the
image provided through the glass 40 in the reader 10. The light sources, mirror systems
and camera inside the passport reader 10 are similar to the system described in U.S. Patent
No. 6,611,612, “Security Reader for Automatic Detection of Tampering and Alteration,”
which is owned by the same assignee as the present patent application, and which is

hereby incorporated by reference. An image of the information on the page of the first
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2 includes two RFID elenents, a first RFID el enent 12a

inthe first portion 46 of the passport 14 and a
woeeswndeddhl D el enent 12b in the second porti onrd®usk005/030056

t he passport 14. The first and second RFID el ements

12a, 12b are illustrated in-ddtted lines in Figures

2-6. However, the RFID elements 12 can be any size or

p ﬂﬁpﬁs Jfﬂﬁt‘f\’ﬁaés?o& he fa%m thE gﬁi@f £0 B 1eBeGQTWEMNe TRt thi®for 34, then
lustrating the |nS| the passport reader 14. The

rem@km the second mifor B@d@é than RPiDEd it %lﬁrca@altaa Bn Bunertical

m%pg%l%m éFekll,[f:égcee%?e tH’If gér:o rralgﬁgr r@?t 1'i1{?11 %ﬁn %ﬁg?‘ ?B%éfz*ra 38. The

pabdpoftii€adeass pelided the tRAEKIS of egRINEGS artdqarbwsﬁng ¢hd diohli ty
and other information fromthe RFID elenent 12 in the

infosrmatiey on the passpertd 4ngruvslhes heebiblyy oridnuliansapsly capture and process
da% t?&ﬁ%k? eﬁffﬂ‘ Qleh{éﬁpf mgggﬂﬁn@&ﬁwed by the RFID

h erro I on sour utlng devi ce known in
t d i d
® B S o i B el M B PR R or B §5sport 14

as lvfev%@lef%rﬁ lafrotval ﬂlh@cre@@d fnl FGpha 3. RASHRRIdne@ Ao R! el ABHNA 16 is
identification of the Eassport 14 to which the RFID

prefemibrisntonfiguied t6 resemtbleT @smg obafigurectighir Tha anesin 16 is

t t | ect | 1.
copdisiet Bd DU EHAMRAT B ot L ERRST b LBuRodhagef <
coﬁﬁ@t‘ﬁﬁﬁb&ﬁés aMifsEforien 19 escatidputaod 80 bStheafieahd *&hﬁ an intersection

configured to resembl e the shape of a "figure " one

VTexlspt figst pontiesn1§ and serenst mﬂ@@ 20 promogusceds, Therfist poriion 18
ans g?@*&@r@hﬂxphzoa ﬁtﬁ%&ﬁﬁ%ﬁ% 1:6251',1{9 ee ?@?%jéfblg%{%n ﬁgfp% qfloéﬁlépor some

otheR gab@eiriarsaae sudhens Glidgtesdfctangleh er me&d“&atlon'ﬁhberﬁ@f: dlflﬂa first
portion 20 of the antenna_ 16 is nounted around, the

posinel8 efohe arteneas] Gipclufes 3 Brsypetpheryrire Fhe iyt mmamﬁuf@unds or
deﬁngﬁ 3 ﬁ%t 21%% 9? d TBQ écoﬁ&l 8%1(?10%1]‘20%? w&&gq 610180 aastec@fﬂl
a re

eare ive o e her erably, angle a

pehfihérE 41 RigRtedfbydBattporizofOof td uteiae fieablond }ﬁnghﬁy auﬂrSunds or
in the range of 120 to 240. Mpst preferabl , angle .a
defiges gisqchrd iﬂ@ﬁ g8 &he fiztareg 26:20d trs sopendased 28 fgy Hiforgp size and

shg ol t}srgf%ra:l& o lf LQ? ar@%I gg QJ?(?ﬁ]chn ela B8 ARE kcﬁﬁﬁ‘la@%e same size.

e Secon 1 oNn enna 1
Priflegdd®y, thdofi@y portion 18 bsd pssd bd)moh Ratof tHeeR FID ﬂémpﬂh’]ﬂl am

coégglsrgg s&&%ﬁ@n{gat %gtt ha fnofgt}?e I%fFIIS Qleem%ran anljg%vl‘:tlh?n 8r?eu l)fd the areas 26, 28
of one of the portions 18, 20 of the antenna. Preferably, when the passport 14 is properly
inserted into the passport reader 10, as illustrated in Figure 2, the first portion of the
passport 46 is adjacent the first portion 18 of the antenna 16, the second portion of the
passport 48 is adjacent the second portion 20 of the antenna, and the intersection 27 of the

antenna 16 is adjacent the spine 49 of the passport 14.

The current flows though the antenna 16 along the path of the figure eight. It starts
from 32a, runs along what is illustrated as the “bottom” side of the first portion 46 of the
passport 14, below the picture, and then runs through the intersection 27 to what is
illustrated as the “top” side of the second portion 48 of the passport 14. The current
continues running through the second portion 20 of antenna 16, around the outside edges

of the second portion 48 of the passport 14, and eventually through the intersection 27 and
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cylindrical portion of the reader 10. The transmtter

of the RFID interrogation source 30 outputs
woadiem3éqequency signals through the antenna 18CT@s2005/030056

create an el ectromagnetic field that enables the RFID

el ement 12 to return a radi el¥requency signal carrying

information fromthe RFID el enent. In sone

to GRMibIUi@d GOMS firdt PErtioh2EOTihd Risspor 14. ARHy, the current contmues
conmuni cati on, and makes use of an anplifier to driv

rugrieg Hreeghihe fostgortipnd Safdhs mt@glad@t%qmndsthg Autside @dges G the first
po%%ogﬁjéqéfctﬁ% Vglg(t_,rfg g{%&g%EFBPt fmrent 12. In other

gura N €hent 12 receives a

Cour S Sl R e AL By bR gt 2

snd db @ht%hﬂa Wat 3 thissed IR0 FREMQNFiSE SurEen 98 ahd8 s&Bh®portion 20.
enment . A conventional RFID el ement may be an

Theanﬁerse@rom B véiesgrbadoaphatwisied|ah d8%. alheitwissedanglp dngprantenna

h . .
B et apdle of cR SRy i tiel FDT TP 8GR T ol ety gdemna 16

ar: oplpBsi®l pH8Es. TR BusetRefiRFAlY RLOMEAdSiodL1 & Qmﬂie%’{eﬁma are in
using a pre-defined protocol, allow ng the

Oppvﬁtl@rph@wt their fiobdsrtens! @anes] eachesithes at nfd@tamat:,u f@he}fammhr at 0.5 m or
nts. The devi ce

e e R aTeraP B4 R B GRERY. "CyEt L Ty Rt BGRB8 o

cohﬁﬁtﬁﬁé‘@é wah the RAIT BemBi 1 dthksr dlé?cﬁﬁ’deh IS DY ?‘é@sp@ﬂ rédder, such as
per f or mi ng}nsorre action, such as updating a dat abase.

3 dom ontéds.t Ween therpasspontpldt is prppedy ipbasedrinyths prsspordgeader 10, as

o) 3R AR a2 et ok gt R T, Thus

th@ﬁuélﬁﬁ ¥and FERRFD BlehRhe1T RaBé bARp&OU 6R DR t@rpilolﬁé?
el enent may conmuni cate at nman frequenC| es, SsucC

COMYRUNIRAH |Lél§ﬂ§0ﬂ3€q3¥315%@16 Iﬁ@lizds ofy il porgeg 1§ asd seeppd pqmq]@n 20
IE iga glrcmier ag Ia%ﬁs nce the gésﬁgrg %ea%e; lt}'[ é%lséno{'trrggedegéh}g iresistant

to By sl jaginBhg B sﬁghﬁjmﬁﬁmd\zm@eader The passport reader
10 may al so include either one or two |ight sources

( notp@nfemnu&%es%cmb%ﬁ@e drit&iHa GO WHNE thdBOSE RFID enabled
provi ded through the glass 40 in the reader 10. The

passpgiitreaisuy. chntenns ¢ ior singht leap antenna configuration. The antenna 60 has a
single portion 62 having a periphery 64 which defines an area 66. With this prior art
single loop antenna design, it is often difficult to generate enough energy in the antenna to
power the passive IC chip in the RFID elements 12. In comparison, the figure eight
antenna configuration (shown in Figure 4) generates more field strength than the single
antenna design (shown in Figure 5) using the same amount of current running though the
antennas, as explained in more detail below.

Figure 6 illustrates another alternative antenna 70 known in the art of RFID
enabled passport reader. The antenna 70 is made from two separate portions 80, 82.
However, the two portions 80, 82 are not connected, do not overlap, and do not intersect,
in comparison to the figure eight antenna configuration (shown in Figure 4). The first
portion 80 includes a periphery 72 which defines an area 76. The second portion §2
includes a periphery 74 which defines an area 78. With this prior art two loops antenna

design, it is often difficult to generate enough energy in the antenna to power the passive
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and canera inside the passport reader 10 are simlar

to the systemdescribed in U S. Patent No. 6,611,612,
wOSewisé40y Reader for Automatic Detection of TaOpaIS20vG/030056

and Alteration,” which is owned by the sane assignee

as the present patent applichtion, and which is hereby

i ncorporated by reference. An image of the information

ICQH1pt1HQhepRBID @fenieﬁ% 121, 1 Bt dd@ialiSoh, 46 fdurt B%hpﬂﬁérﬁf_afcbnﬁguraﬁon
faci n&:the ? ass 40 is reflected on the first mirror i
él B

(stwawyn in @rmraé@rs waretfirdd sEangHythan thegivodeopsaminng design
capt. u I, t he a T ical i i i
R 500800 R et g g A R A
conngah@tert enisiimes o3 he ifhentioasthp antentiebdlzrdriven by a balanced

i ncludes the benefits of capturing and processing the
cirgit.i Haneans fQRyRIEhe ﬁadeq%@i Hacttp betd of 2 £ 1gige Gight amenna}g is to
s data
e B P G o e 4
| USierrat ésve shglaslfsi ﬁwnaﬂh unbhaapzd cpax tabdntaracohGerted from an

relative to the part as viewed fromarrow 4 )
unbiipgEse 6 QAIaFE TG BB o AR b IGH B S Cirgyiigy. Consider that

thégﬁlggﬂg&g?@tgm?émﬂ %Il %ﬁﬁﬁgﬁﬁeg Q%BAIQH 8 1dhBed ﬁ%%ﬂ‘gél’?bé Hﬁegrated into

I gure ei ght antenna 16 nstructed
aniimpa:lanmm metchigdifcait. dids ropertant fageregnédeaghat dash dolage referred to in

oA -SSP . St Mo
de &E@éa%% dh8Wnaé a"iﬁéﬁgrnﬁu&é‘@ﬂﬁ 'arnégatﬁ)‘érsi groMHk8, whéh &Qﬁ@ﬂﬁﬁlg

ortion 20 are connected. The first portion 18 and
makeeroatibabaperatioms 2@chods addléloam suhizction af ibe figkdproduced each phase
r ef er abl

t h h f th
St ! b BipecTy SeREeio cBRG B8R Bl e tesule.
de ith b 3hbQRscel A hE Bhbalahi&d fnhﬁeﬂhndé%&tbl%ﬂg @i, ohBeput and one
antenna 16 includes a first peripher The first

oufyert sighdriy ceeried ihels commoe fvohags rotdtitia gt F(&rtb@pm@osmféhls

second portion 2 ante na, 16 i ncl.ude
dli?&?si“ﬁh ot ol atillhe SOMTTHRRY gpbd Botbfd, BR85S aflénna
g8 an_ﬁlE31 QNkuRE b RRSYMn&UhhOAE $ir0tit HEf dReRd @f the loop
second area 2 The first area 26 and the second area

copg:chadyto dind sugputi dyiveitereniegl @f Sidpocdamce msiehing cirquifeatid the pther

eng %f@e%&@?oﬂp%ﬁt%@ ?od%rﬁge ﬁ% & nal %%H{ &XW gxll%cﬁ'gﬁ?t ddsr%? one end
of AR TobP WitRAnaHF §ihgsdrf] Dol@alg%fmﬁle the otheLerkisifth@loog ds Sdmbcted to
that at least half of the RFID elenent 12 is wt

gr@m@l (aerotvielis)arites sheomirpesg obfllusiatioss, 1 Kigupso?A.i the golige a?gomt Ais
0&@@6‘%@%%@ smusof%lfa%d?l?e ‘ydltag@ gtrbotut][% %aasf%)%ﬁtts, s 8 output

Voltage of the unbalanced network is 1 Vp, referenced to ground. In Figure 9A the output

voltage is measured as the difference between point A and B, i.e. the voltage at point A’
minus the voltage at point B. The RF signal at point A is shown in Plot 1 below.

Consider an electrically short antenna, i.e. an antenna where the current magnitude and the
voltage phase along the length of the antenna is nearly constant, such antenna typically
having a length of less than A/10 where A is the wavelength of the RF signal. For an
electrically short antenna, the magnitude of the voltage along the length of the loop varies
approximately linearly while there is very little phase shift along the length of the
conductive loop. Therefore, the voltage at point G will be 1/2 Vp because it is physically
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inserted into the passport reader 10, as illustrated

in Figure 2, the first portion of the passport 46 is
weadp@osedoot he first portion 18 of the antenna RET/USBES/030056

second portion of the passport 48 is adjacent the

second portion 20 of the ant&mrna, and the intersection

27 of the antenna 16 is adjacent the spine 49 of the
nue@ﬁﬁ RS g théien %ﬁleofodciéf RPlanfeh NS et RAHEHY BehReaBopme A &fl B, and

al ong the pat gure eight. It starts from

thig2maidwayhstveden tige wHiee atspcnnus l&smdalﬁesﬁoafsmtm&thmo@tanmw the voltage

f t
o BHBPGRL B U B RT3, PR Pkt B0 o
thd Golwaht psint ¥ islaBSS Vat etheaslthdrent ahPpdins bl theahtdnhe issgsie
portion 48 of the passport 14. The current continues
begawip ﬁYﬁjY PRin Kt e aé@gté%bqﬁym b ol %fvolém%@ﬁ@rasqwery point
f
onﬁh Of S s?rh%rs ?ﬁél }b%gan g{glg'g 3 U%\{epg‘ip@ﬁ&g Eﬁhh%?aﬁ{éehﬁg WA rRfiate electric

ﬁelld‘sttﬁitsa@cﬁinl-lﬂﬁséﬁtﬁ kY eledttie ﬁeIdQ'adla&dcfﬁ)noévdrh ettel peittion of the
portion 26 of t.he assport 14. Lastly fhte current

anisone.i Riiesdhe cheriRgicliaigied £1981 FaohgOmsnQl B%alaism@fwﬂsnd to
o008 Y B ol 2kl USRI i i
eledndd fields wayretativelgdape istanbe ant enna 16 of the passport

reader 10 is that it is a single |l ogp antepna that, is
t wi dnan unbmancsd fop hilangsd rlglﬁ)eif&c@ HE IS AP0 ABsigDt hes a

coffiebpRT ghupdo o RUBLERERLGRe Realif ol AR PmpEL R aRAl Shpgsitc
s@lenﬁt lcaip aatghe cannedied té am BF spmiat viesudBanaintpetieeseadnnlg circuit
portion f the antenna 16 are in site phase
hepaus Lo AR KPP eatnoy 16 8as AU RYEETBACO S e BAC fifching
cirdli eﬂﬁ]ﬁ%@é el‘ defQ}?esl'obﬁ cPhRsRY to EH%edtlﬁerfo'uﬁJu@ ferﬁqﬁ{hqj THe 51gnals

cancel ‘eac er at a distance, for exanple at O.
frean a@akaamirlm;hedama oetoteag ciret drivereacthendpafsbpmop WléaEE rsmusmdal
le t antenna .16, iis apl e t. ni cat ith
voliRie B ebldfE MG DRGRIHISIT o UanEeSot r Sis oral dtive
@?aii SprostsRh id 6% relhRA tb B€a balanced
mﬁ@ %g%#%fé ﬁﬁ%ropeﬁ?@ %%mced%lﬁ thelgassport ?e%gg? o
dlffé)c,enm signhi dh raatiffekential Bi @ah%alﬁa@@mtmﬂﬁﬁb@tlem efithnttwa gignals

RO AT T i T
dlffﬁreﬁ’t?é? REhinSQAMNLRIEAL 18 thdrBRtibNshiPECHESEdahR 1 dtive 16l sheQther.

Irst portion 18 and second portion 20 cancel each
(Thishethea:lppasﬂdrl cétaa mlobalam@manh@gqmmépfdwe theaeletion phige signal

re atlve oogrlgur{ funga I gntglensnleassare of the signal.)

When the difference of the two signals is found, the common potential used to
independently measure each voltage is mathematically removed. In Figure 9B the output
voltage is measured as the difference between point A’ and B’, i.e. the voltage at point A’
minus the voltage at point B’. By definition, in a differential signaling system the voltage
at point A’ must have the opposite sign of the voltage at point B’. For a balanced antenna
system versus an unbalanced system with all else being equal, it is necessary that the
voltage at point A’ minus the voltage at point B’ be equal to the voltage at point A minus
the voltage at point B. The solution to these constraints is a magnitude of the voltages at

points A’ and B’ that is half the magnitude of the voltage at point A. This is graphically
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to signal j amm ng by signal jamm ng devices. Figure 5

illustrates an alternative antenna 60 known in the art
wohodB&oenabl ed passport readers. Antenna 60 PETAIS2005/030056

single | oop antenna configuration. The antenna 60 has

a single portion 62 having a1@er|phery 64 whi ch

defines an area 66. Wth this prior art single |oop

repBicRtbdan Pes 1Bblow.t F d)l&h@foﬁ@ﬁséjmf iflugtHtion] &f@ﬁﬂg?foaﬁlgure 9B, let the
enough energtR in the antenna to power t he aSSIV

VOBhgqoatlmlftthPe 19 DV laadin wlipge af %P‘é’étn% 09 YenVr e éhown in Plot 1.

Fo S B 7 SR GAPLBRbL O RO B s

app@sigatelysirewy,i whik there és 6e)ry listienghakdighig aimgammngthaff the

current runnln t hough t he antenn ai ned
copgeEve &aop; | Thse em/thwﬂtfﬁ% APAT AovALRR VQ%&%F fls physically
r f0a, 52 s AP B and thus mid
mlghéa 1 aﬁe%l“épezfllg é rktﬁartg%dep kaﬂTh ea1 an%‘g%ﬁla{ﬁ 7%[5 |gs aﬁ%ufge a?nr onlwJl S WAy
betweenskpuoltage appcnnus ddansm @ntIMmewlmexanm@ theovoltage at point C’

i B 1 Bl B R B ABE RSB Sl Pty £ 8 LA e
Voﬁﬁé@ﬁ%nﬁqﬂflé 9’9 | FoR e(/ @Uﬁldd’bﬁh@éﬁt@n@radﬁﬂ@g ﬂciri €18¢tric field
portion 80 includes a pefiphery 72 which defines_ an

withr @ posiéve Sige teare @rmpqmm phite gpienpatadiéiag an pbptrmfeql@/wwth an

o AR ABAAE (o) TR G el T,

el QBNefi dHErRANMUOROR AIRY fiterind Willleaial #INEIF dombR@\Erfeatifan antenna
n the RFID elenents 12. In conparison,

passivel C chip i
systhie thatgs reéateieganeﬁq»w@n ahragdishing glectic Emds & hagmdistances.
Figure 4) generates nore field strength than the two
| oops antenna design (shown in Figure 6) using the
same—anount—of—corrent—Trunnng though—the antennas. —tn
anot her erflodiintinbatdnddtband\Balahoad RM8igmdlsnna 16 is
driven by a balanced circuit. A neans to mnimze the
radlaged electric field of a figure eight antenna 16
i s thodFive tHe figure eight antenna 16 1n a
di fferenti al (or1b@@5ﬁ@@) mode. The RF drlve s| gnal s
from an a-gaed 0 from an
unbal anced Dr ot her

appresr- on_of

cenvert| 5| otah A-B

can bg ik ol [cUTA

15 is i PR el

referre —=—B
-0.5 -

-0.5 Vp @ point B'

Time

Data shown below empirically demonstrates the reduced radiation of a figure eight
antenna driven differentially as in Figure 9B vs. radiation of an identical figure eight
antenna driven with an unbalanced signal as in Figure 9A. The figure eight antennas were

identical, each consisting of two 5 inch loops, the only difference being one antenna was
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the foll ow ng paragraphs consists of a magnitude and a
phase, where a phase of 180 degrees can be shown as a
woagwisee Wi th a negative sign. Thus, when pePCDMUSRVG/030056
mat hemat i cal operations such as addltlon or
subtraction of the field prodlrced each phase conponent
must be properly considered to obtain mathematically
drﬁ/@ﬂi 06168 af @Bbdlikced hint@ingibaitand el dthereemtdahnb akiap addlanced
npedance matching cjrcuit, aone &GF g and one out
oy

ut
maé,tlgnaplrtet dénshentcane hasl QS Hfoh S d> PuhwH driieh eigya 1 wait
L PESEA 0 R 40 s e
meaasineé atond thoXall &H Sixgnaldistires afh ]éramdrﬁﬂddan d"ée X,Yand Z

mat chi n ircuit h one end of the | oo onne d, to
COPRENGI PR SO A EED BFBHE Yy AS R LA R Ly decibels
Th%lftemtte %aﬁﬂoatﬂ&dq;yhe& u@:ﬁt@an@éd hli8nrla0RR eBRNRES BOmtRe field
ground he si fromthe matching circuit drives

stromgsh pruflugéd by élel habapced artierma VR b mepsbs sledwinyiol Taktsel . A negative

| e .the.oth f th d

e b R &S ot P gt s ar ey ST et oty Tl B4

unbhl8kded Afonnh NEhy Bhth g@pns'ghuwsﬁbw/thaﬁh@balamea bntp@@ks less
(Vp) RF sinusoid and the voltage at point Bis at O

effgefivesat radigiing mEeldibgnan Wataag@ aternpshumreafeligepmmunications
net , ] In Figure 9A
f“t“’r% aFCédtsan%elt\é? les gu&gﬁtgbggg)r%lge%%w ‘differ gnce

bet ween point A and B, i.e. the voltage at point A

m nus the vol tage at poi nt_B._ The RF signal at point A
is shown in Plot 1 bel ow r an electrically
short antenna, i.e. an antenna where the current

magni t ude and theFVBi Cappoperiddifferenss in9gB | engt h of
the antenna is nearly constant, such antenna typically
havi ng a | dhsfancof Andemna Qxientation wh¥re | Yis tﬁ

wavel engt h of feeche RF signa . For anl®lectlbilcatlldy2 short
antenna, the7 fesgni tude of Yt he vol t ag&8al-d6g tHR.A ength
of the | oop waei es approxigratel y |i-ngarlygwhilig. T here
is very i ttlgeed@hase shi ftg al ong t heibenggly ofigthe

o=

conductive |9 Thereforg; the voltage ayogpoimts G
will be 1/ 24 E‘Eecause it-s phyS| cgt bymlg\@aylls@ ong
the length g? e |l oop antenna, i.

poi nts A anaog and thus dway bet en %Eﬁ ge at
poi nts A an ¢t conti nui ng/t hi s exa e age
at point C #8f#ts vp, theZoltage at ?)m Af‘% i 91/8

Vp the vol tage at point Eis 58 Vp and the voltage

ant qlggtthe':of 6%cgprtoc1\t}\\é/ Ffro s Xz&& 3¢ Sls@theﬁ@éid@l?tj Hkt tﬁ@b&lg&ed

antenna is also more immune to a jamming signal than the unbalanced antenna.

Reciprocity is an axiom accepted in the art, that, for example, an antenna that is a
relatively efficient radiator of RF energy is conversely a relatively efficient collector of RF
energy. Likewise, an antenna that is a relatively poor radiator of RF energy is also a

relatively poor collector of RF energy.

In one embodiment of this invention, the passport reader antenna is tuned with an
RFID element closely coupled to the antenna, i.e. the RFID element in near proximity to
the antenna of the passport reader. Tuning of the antenna of the RFID passport reader in

this manner compensates for the loading that happens when two resonate structures, i.e.
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because every point nust be at a voltage between |Vp

and 0 volts. Because every point on the antenna has
woOheocgaem@o posi tive sign, every portion of the RaTASD®S/030056

will radiate electric fields that are in-phase with

the electric field radiated-1%om every other portion

of the antenna. Thus the electric fields radiated from
theatbnpeTthopasofort feederine Mrsantdnnk of €RAREID element, are closely

constructively add to one ano%ﬁer creat ?n anf enna
cogpled.e kA Pramilimereupsna RED elsaeat jerig they %33.0 ¢ s s

angeﬁq]ng ﬁ%‘g%ﬁ%ﬁ%ﬁéﬁ a a1 $Bnd n%tv@d% Satid, WHAch ﬂéF\H ﬂfeeﬁjasﬁ%rtareader

ce match circuit,
antemfa then oelheting dass bf)ttgrp@wad thﬁEHmnsmttpug rrmrfgp(adv@ ta rtIE RFID

! LoLeaual TR LU WL QRROSLL R 21N AL O e

tad FREABMELANB LS MWD Feblidrtanftasa, Qréec}?aﬁgln%fof ftﬁbeoﬂe%ﬁ/e resonating
tonnected to one output term nal edance

fraqmemdyi af ghepasspart readercintenga,oritielr reswits mfconm@;mmpn between the
onnec t.he, at h ut ter. naI The signals
%ﬁ?%&ﬁ]ﬁlgﬁ agb%%ghfﬁsgﬁﬁﬁwsﬂ tircuit drive each
d of the |l RF dal .
o tHEheBBARE thte B %Fﬁo' S & ghe i tadligissue has
1n§1{1@eraaéhagéﬂsl¥ %@1&15@1519%%&6)?& thél i’@heﬂ@ﬁ@bfn‘é%@ tﬁéuélrcultry

pposite”sfgn i's often referred to as a bal anced
codipﬁ)ﬁﬁrtenm itel cn&ug bahrds bfitha retidefse ihactusalof diffarenden i the loading

ch?%[:‘%]g errg:g{l%ed eva%x%h* F?%%{%Flegl%nfgﬁeﬁag’@eil s%c cﬁanges by
refdép gﬁﬁﬁﬁt:ﬁ!res'mrohﬁnﬁ? shifRe@ o@hftsfge%rﬁﬁﬁ | PhysS tRVaRBus RFID tags,
arrangenent is the relationship of one signal relative

th¢ BFfhecadeheser typidally needstih enabp peanigestoghe hmdmbaardrtb@ @irmware on

T AT R TN e

folbemgtiheinthiEhengindEothistenthotiiiens, idNalntnd the faﬂt'éﬂﬁ’a oftth€ RFID
common potential used to |ndependently nmeasur e each

readst M@@nl&FIEanbmﬁlﬁtcﬂQsa]ﬂ opuplediy g RHIP Eadpn pateomy, flgeneed to

ch%%gtep tFlt gegaéld r|mVéare PF]@d \}%ﬁpt g%degisf eé@rruﬁ%]tc &.arkl)c? hI}iIS %y

mg)th@néhﬁhk 866h @hinB @ e BFID BYdéd@hieRha,iallMypdsfRFID tags can be read
ifferential signaling systemthe vol tage at point A

Wlﬁ‘lwt hardviere soBpprssihengesitgthegeadehe vol t age at poi nt

sys téézﬁgl Vﬁltng ?ﬂgﬁ lel%%?dl L E0FRe ?r}(f%aﬁcﬁﬂ WAL 26 Rl n‘ﬂ&!?x%bﬁ'}ﬁu%%

elrng equ I'S necéssary t
trdnfr to an RFID tag, even when the RFID tag loads down the field of the RFID reader

antenna. For example, RFID tags that adhere to the ISO 14443-2 specification for Type B

tags require a modulation index of eight to fourteen percent. Table 2 illustrates the
difference in modulation index for a Type B tag for an antenna tuned to 13.56 megahertz
in free space versus an antenna tuned to 13.56 megahertz with a Type B tag in the RFID

reader antenna field.

TABLE 2
Antenna Modulation Index — Type B Tag
Tuned in free space 28.3%
Tuned with Tag in the field of the antenna 9.1%
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vol tage at point A mnus the voltage at point B be

equal to the voltage at point A mnus the voltage at
wQDs03800 The sol ution to these constraints i SPET/US2005/030056

magni tude of the voltages at points A and B that is

hal f the magnitude of the vol%-age at point A This is

graphi call yrepresented in Plot 1 below For the

pur peSBuafatdd ByUBiblar] @mmitaionibyghé RFAD gasder aﬁﬁendaeuned in free

the voltage at point A be 0.5 Vp and the volta%1
spzp:@ﬂﬁpotgpos%le_ th;chv,}" YRS Bstﬁgmﬁowﬁvqas} fﬁl’tl loyingHhe igple entat1on of this

I RIFS

G S R b L R
cldsbllyl ceuploé tethe anteany; shows that mmamshncfrt widh dregl’ }tphEB tag was

l.ength of th condu reforeth voltae
oA hecroRy IR OOt V) BRCHiNEE i agghypoRdafps He

m dvigheh R lp@Rtheldd hat %ﬂﬁi Be Bkt fo'ﬂ %dc@%l%@h@xﬂﬁﬁeat@ﬁt\ﬁiﬁ%‘passwe

points A" "and B', and thus md bet ween the vol t age

RED gbanent s powea tcnger fromrthe ﬁgidmé thehdF @méﬁeantqnhé to the RFID

vol e at. O.Int Cis oi nt, D
clqfert S5 g ochi g detlse Bl e B o888y BB R 1 gFID
elefitink 80@e FHeldrFithd RFID radd) #htdfha, 51 caf \WRIYmpPRIthd fivéftransfer to

the antenna radi ati ng an el ectric field with a

thepBEID fage Tdie @ﬁO 144é3-8 specificaiiontstains that to peccassfidhnppwer and thus

di at.i n t
PaSHNG gt %n ﬁFﬁﬁ dgr &Lnglglgl)n\ﬁﬂv%lﬂi Al ?Hﬂ?‘t&&i&ﬁ@% 'rgwlf@eea radlated
ﬁeﬁﬁﬁie!ﬁgth reddivisl byt ﬂhe I&IIE%ﬂdfrmﬁlt br & 16&‘[ 1 30 /ai. eTatfle Brshdi\kzethe
antenna will destructively conbine, creating an

racipied figkl séryeggtérfwt HaRFIL clewient foy ap REL esaderaptcrmagyned to 13.56

t
L I
[SO€el4aus-2Mpipe iBc@ak iy thaehaddst thaRéSDirbeler acteioend radi ati on

of a figure eight antenna driven differentially as in
Figure 9B vs. radiation of an identical figure eight
antenna driven with an unbplgnggd signal as in Figure
9A. The fi gure ei ght anten—rﬂ'i—s—vvé‘re identi caI each

: ; ; _
S VAT T NN i T T A
mat chi rﬂ%&%&iﬁ@%t er_ant ddd#VIi n ng_
bal ancedured withdged tgui t . Fach anfédrdnhad a Qlof 10,
a SWR of 1.2, and was driven with a 1 watt RF signal

at 18 Howiig. Tabhes, ifalddwing dhik leﬁﬂbddﬁieheﬁﬂghb uﬁifeﬁdblﬁﬁd ﬁ)lyjmg the
each antenna was neasured al ong Y and Z axi s

antnng@ ahibe RIZP rgadey yrithpa RAFDrtagin thvﬁ@ldwf the gﬁgp yeader, thetield
&}e %ﬁlelgif fo} Bfc gh %Hn%ﬁnﬁ%ﬁk Ak cEacH. di stance was
I N decl pbel s.

recor e
To exemplify that the magnetic field produced by the figure eight antenna of a

-.l)

passport reader is higher at near proximity to the RFID passport reader and that the
magnetic field is lower at a distance from a passport reader with figure eight antenna
versus a passport reader equipped with other antenna structures, simulations of antenna
magnetic field strengths along the X, Y and Z axis of the antennas at distances ranging
from the origin to 10 meters were conducted using “Antenna Analysis Software” — NEC-
WIN PRO from Nitney Scientific Inc., Princeton, Utah. The antenna structures chosen for
comparison were six inch and eight inch diameter loop antennas. The six inch and eight

inch loop antennas are similar to the rectangular loop antenna depicted in Figure 5. The
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The field strength produced by the unbal anced antenna

was subtracted fromthe field strength produced by the
woab@nsedo ant enna with the results shown in TabBC®Uk2008030056

negative result would indicate that the bal anced

antenna radi ates | ess effect?%ely than the unbal anced

antenna. The data (all negative) show that the

fighad @gﬁt@ltéiﬁib SRR iR shasesshehvings Figiee af witlaedctrbdigngle having a six
_field than an unbal anced antenna, thus rendering
indhodingMiabat i ons from a bal anced antenna | ess

sus tihl e [ iel .

A PSR A PRy T Bl
pafspett AvhétBerthe REIIL eleff@nPis In fieatovdt pab8 oBtheack pagk2orany other

eetf Z-18.1 -18.2 -13.7.15 feet X - 11.9 -18.8 -16.5 . .

eSO g paspoor bogle vyl dien e sidS medponAilanmayitye gassport lid
upb% Phentinh 88 khabyn i:hq:iguré%o-@s apbreat BOmi88lre ¥, fhlzzrr%in for the eight

-20.1 -14.2 20 feet -8.5 -14.6 -10.9 Because o
incheartgmecvasynot theqinysibdlsetat of the antened loop.tthié postiontdrat a point

o O PSR OB 2B TSk o

FilRgeisprocity is an axiomaccepted in the art, that, for
exanple, an antenna that is a relatively efficient
r adiZasisringf lorp anigaragyay chosemips cempyriseny as st inghesyis slightly larger

0 5 SRS By PR S Ay 00 o
wal FRnfedrae liatghysikal ceef of@k kaGhet looh. RF energy. In one

enbodi ment of this invention, the passport reader .
ant erheorigin foyitleegfigyre pighhantenna was oriented at the physical center of either

loop of the figure eight antenna. Such position was chosen for the origin as this location is
the most probable location for an RFID tag in a passport book to be centered when the
passport book is laid upon an RFID enabled passport reader equipped with a figure eight
antenna.

The relative position of the X, Y and Z coordinates for the Figure eight antenna is
depicted in Figure 7. The relative position of the X, Y and Z coordinates for the six inch
and eight inch loop antennas is depicted in Figure 8.

As illustrated by Graph 1, the magnitude of the Z component of the magnetic field
determined along the Z axis for the figure 8, eight inch loop and six inch loop antennas by
the NEC-WIN PRO “Antenna Analysis Software” shows that the magnitude is highest for
the figure eight antenna at near proximity to the antenna. Table 3 sets forth determined
magnetic field magnitudes commencing with the origin through a distance of three
centimeters along the Z axis. Only the Z component of the magnetic field radiated by the
passport reader antenna is pertinent for this illustration as only the Z component in this

orientation of RFID element to reader antenna transfers energy to the RFID element.
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RFI D el ement closely coupled to the antenna, i.e. the

RFID el enment in near proximty to the antenna of the
woas@pas400r eader. Tuni ng of the antenna of theP8FIUS2005/030056
passport reader in this manner conpensates for the
Ioad| ng that happens when twdblresonate structures,

.e.the antenna of the passport reader and the antenna

; 'S

enbodi nent, when a RF|D elenent is in the field of a
t husly tuned antenna, Wg‘ ntenna has a | ow standj ng
wave ratl o, which results in the passport reader
ant &5t wen FeTTect | ng [ess of the power, thus
transmtt q rent. Such

t ury - resol ves|the
€ obl em of d of the BFI D
reader anf r at

ri& soP it @2nt cade na,

ich res [ L [ ' he A and
t oy - I npossi bl g- ds
t z&%ﬁ[f ve used{to solve this
I'®adi ng i g nodul at i on
iuﬁCEQOED@’ uitry

conponent$ on the ci rcwt psar ds. of the |readers.
Because of differences in the ™ading characteristics
cals@F - various  RFI D tags Trom diTTerent
manuf act uPes, such chang@s by reader ma#uf act ures|work
only for subset SpRiande ARBg XA cmIhus, to use varjous
RFI D tags, the RFID reader user typically needs to
make changes to the hardware and the firmvare on the

r ead@npleen Sreahidrigresypotiulbhil bktrRE KR hagstutbef FREInMgne@dﬁcld

REET LN e oM AT NN -
an{%ﬁhp}%ﬁ:ﬁ HRrN MR PRI Ahieh SRy G4 95@ ¥etOoTRd gﬁpﬁ%how that

reader antenna, the need to change the
thmmaglmeim&rfthaf figvace elghf arttbrenaRFEDR dle‘amieer of &5 siaters trat eaheters is

and thus by i nplementi uni n e.REI D
appr@éae@telamﬂ félra}gn{tg»%gﬁssgﬁﬁ% f}?}ﬂ S f theogjght inch and
su;"':}fn ?Dalﬂ@erngg\@re or software changes to the reader.

npl oying this enbodinent of the invention will allow

for maxi mum power transfer to an RFID tag, even when

the RFID tag | oads down the field of the RFID reader

antenna. For exanple, RFID tags that adhere to the 1SO

14443-2 specification for Type B




tags require a nodul ation index of eight to fourteen
percent. Table 2 illustrates the difference in
wouosliasdoon i ndex for a Type B tag for an ant era@uUS20eM30056
to 13.56 negahertz in free sEace ver sus an ant enna
tuned to 13.56 negahertz wi t#2-a Type B tag in the RFID
reader antenna field. TABLE 2As illustrated by Table
, in
free space is not possible with the Type B tag.
However, followi ng thSrapRenent ation of this
enbodi menlt of the invention, i.e., tuning of the RFID
reader anténna with an RFID tag closely qoupled to the
ant enna.1shows—t-hat—eonmruni-cat-on—w-th-tHe Type B|tag
wBs optinized as the nodul ation index felll well within
tfhe rediire dulation index. Another para s hat
D 7

r‘@st bgode iccessful _cammuni cation
pgssi ve RF '
GE t hBORH -
TS i FghA

tenna W {

power transfer fr
Flod O e RFITD €

of the |
r eade100a0mt €RARa;——6 T TYROC [ olgr transfe
t he FE}FI 5) tag. The | SO 14443-2 specificatijon states
t hat0498%uccesstul lﬁ’ power and thus read a passive
tag, an RFI®P rkaber conpfyi®ng®wi’t h8t i s'%t andard

elenent of at least 1.5 AAm_ Table 3 shows the

+adi-at-ed-fiel-d-strength+or—an—RH-Delerent—Ffor

RFI D reader antenna tuned to 13.56 negahertz in ffree
space versus an RFI D ©&8BRS antenna tuned to 13.5p
megahertz with an | SO 14443-2 Type Btag in the fjeld
of the RFl D reader antenna. —TABLE 3 As Shown by Table
3, foll o rg—thi-s—enboditent—of the—+nAvention i. e,
t-gni ng plhe ith an RFID tag
i:r:i the f4glld the RFID reader, the fiel d_gTEgRAth
rgqui renent| for essful comunicationii S, exres ded.
e exdhifoi f esfagn JUcEd by |t he
f® gur @004 H & |+5—Ri ghler at

ngar opoaDoi Ri or and t hat
tiRe ¢.0000001

0.00000001
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magnetic field is lower at a distance froma passport

reader with figure eight antenna versus a passport
woeamasequi pped Wi th ot her antenna struct ur espPCT/US2005/030056
simul ati ons of antenna magnetic field strengths al ong
the X, Y and Z axis of the aBBennas at distances
rangi ng fromthe origin to 10 neters were conducted
fromNitney Scientific h Princeton, Utah. The
antenna structures ch for conpari son were six|inch
and ei ght i nch di anet er Ioop antennas. The siXx |nd:h
and ei ght Inch Toop antennas are simlar jto the
rect anglﬁl1a | oop antenna depicted in Figure 5.
Thefigure eight antenna was of the shape shown in

gur e @1 Walh-eac ect.angle-having-s X inch
dizagonal . T \: ght |nch Ioop antenna was or
cenpar 0.8n—asSak Rt b-etenre aPass o %ether
tEe RFI D eI erren I SANK the cover page or tlﬁ"@a page
of anf ST page ~qf Uhexpagsport book, violuPd & he tE be
VBt hi é@e Ioop ant enga .“’T%\-J,“A. tj laid upJTn

tfe 59 na as shown imigure 5. As “appdrent fro
Fi g%@o@@‘llh origin fa he Cidhtmigehant enna we
not the physical center of the antenna | qop, but
poso.bdcoo@d--at-—a—poi-nt he depi ct ed

| ocations ofsan REI D e epery sn7a passpgyt as shown in
Figure 5. A SIX tnch | was chosen for
conpar i son, Qfsg(a'] ﬁ&%’é@ Zla‘gx%l"q@‘ﬁﬁl y larger than|the
diarmreter—of—a Lyprcal passpott book Page: —Fhe U|Fgln

for the six inch | oop antenna was oriented at the

physj cal of th [ nch | . The ori

the % @dem@tiﬁ Shmoskie g Eoiraror t?@d%ﬂ&sqf&%t present
1n% ﬁhﬁ%a%fd o%'th@‘t’é’aclluﬁ o&histl gﬁhcfa'ttgﬂre ei ght antenna.

p05|t|on was C osen r the origin as this

| ocgﬁﬁgoggs!egt, nven nt1 st{as% &bo%gtll esmo g&f V\x'\{fetﬁ {tglrengento%l:lfg

S

tag
e centere asspor ?

enh%ﬁnd:rﬁs thated f UPhe fcﬂélgoﬂ’r_g Ligitedhlesdiptias 300 I‘ekarﬁ?laﬂﬁive been given
gw pped with a figure eight antenna. The relative
fopelaiityi qunétrstanémx only. dheumesesspiyiliaitaions ate to e upileysipad

thegré%gt{n ]%?QI?F] %ﬁﬁ%ﬁtgﬁgﬁtﬁugr&% érl ldrh% e?n a% {bﬁ/l 1§<Edr§<?tated by
refePedide. It thl be apparent to those skilled in the art that many changes can be made in
the embodiments described without departing from the scope of the invention. Thus, the
scope of the present invention should not be limited to the exact details and structures
described herein, but rather by the structures described by the language of the claims, and

the equivalents of those structures.
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and eight inch | oop antennas is depicted in Figure 8.

As illustrated by Graph 1, the magnitude of the Z
woanposend of the magnetic field determ ned al eamyush®sA30056

axis for the figure 8, eight inch |oop and six inch

| oop antennas by the NEC W N2PRO " Ant enna Anal ysi s

Software" shows that the nmagnitude is highest for the

WHAPIS (8. ANIEPEeNna at near proximty to the antenna.
—Tabre 3 sets forth determ ned magnetic field

magni t udes comencing wth the or|g|n through a

1 the S PESHRsReNt” Br BERE AR FRBe PRl Pt B g Tfgpioted
th@e®&RIdmprBager antenna is pertinent for this

illustration as only the Z conponent in this
or i @t &t RBIP ifcrraaton seentor iR earias i peRune information from

transfesd %E&%séo%lét&ﬁwﬁﬁeﬁga%h&qeﬂd Gaph 1123

Di st ance AXi's and 4
r espbgad adtbgnaj tb tiasgmi signall ebeimsegn it RdFéD elentdné ambtheR IO

e e oed Lo, e L £ L et
usi r‘%guﬁ@@i oHNEGR Ve REQhe APheR A ARk A §re§@§1§t\ﬁ@trt6 eavéghfoppmg

graphs show’that the magnetic field for the figure
ei ghiy @th¢rdtiri® wedars.a di stance of 0.5 meters to 10
neters is approxi mately an order of magnitude |ess
than the magnetic fields for the eight inch and six

2.inc hl“ﬂe%@s;%?ttr@m%f @%ﬁ‘ﬂ’m @h&eﬁh the dntenr i3 cﬁnﬁ_gu@ednoae&mble a

10 Distance Along Y Axis in MetersOne skilled in th
shape ofwofigute bightibdveng o first Rertioneng aseqord portmed wherkin e ﬁrS’t portion

ot ot SR ok SR B feP i S PRAT RESSRBRF Beirobr foop

described with reference to several enbodi nents
thereof. The foregoi ng detailed description and
3.ex arfﬁleamsmvterem nf gham@a Whereig the fitsy lavp and geqopddean ¢rgate

orBiatiran A SR caieh! bR af sk By St 20

cohgh@liknt@ng hereby incorporated by reference. It wll
be apparent to those skilled in the art that many
changes can be made in

4. The passport reader of claim 2, wherein the first loop of the antenna is adjacent a
first portion of a passport and the second loop of the antenna is adjacent a second portion
of a passport, and wherein the first portion of the passport is a page within a passport
booklet and second portion of the passport is another page within the passport booklet.

5. The passport reader of claim 2, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o, relative to each other, and wherein the angle o is between the range of 90° to

270°.

6. The passport reader of claim 1, wherein the antenna is resistant to signal jamming

by signal jamming devices.
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the enbodi nents described wi thout departing fromthe
scope of the invention. Thus, the scope of the present
wonuenseon should not be limted to the exact @eraiSk@®s/ 030056
and structures described herein, but rather by the
structures described by the £8nguage of the clains,
and the equivalents of those structures. WHAT | S
7. CLAI McBibBiatidn of\a pasp@obid theddepoft @¢adpr OC@sigi Ng a
passport having an RPID el enent associated therewth,
conprising: (a) an RFID interrogation source for

5ol cnsh et aei B By Pl Dot ! IR REDL R ddeted

thé¢rewithactenprisiisd:gnal s bet ween an RFID el ement and the
RFI D | nt hsg?tion.source, wherein the gngenna i% .
confﬁaim IPRRQERIBN SOy e R g peaiing agd phtagtingniorgydion from
wher gk RFTDRIShGR dsdcidfed W1 APAGRNIB 0@l € Tesistant to
eavesdroppi ng by other RFID readers. 2. The passport
r eadd) amfintehrza tmikpsmi eigakly betveeeaan &R dlanend ahd therRIID

vor | FOTRREo B SHEERn i f o Bl ARt PpEkd & oona
por t h@fo® Fwitdién a BRNFbriien f the ﬁﬁknﬁ@i‘ﬁ@lu@é‘ga ﬁf%ﬁp@w@aﬁforming a
e

portion of the antenna is a second | oop. 3. _

pas syt areq andide sefond |partianof thihartenns indeddsiarsseordaspiphery
seco | 00 e ' I c i I.Gh:

oo B3PS, AR%Gh 08 JTA0REL s LStk Scen, nd
CoNTRyhdreidtth@fisst pdrtion AB BEASED P6tioh SAURY an®nng kAjat® chposing

wherein the first |oop of the antenna is adi acent a
fi r smagnstieilishisothieh ¢paselsosh othgratiaristarcesnd allowmesr t he
ant enn hﬁcgﬂﬁgcent a second portion of a passport,

and wWherein " first portion of the passport is a

page within a passport booklet and second portion of

t he passport is_anqther page within the passport .
9.book! e passportmgades o6 slsbp 8, Waagisrthe firg pajtionof thgasiema is a first

lob iy e SeockBRRrAch A Bn s R OB R | e and the.
second plane are at an angle a relative to each other,

IO?md %A}?eelgaesispnortt r%aetde?r(]) lcl?lirr{il 95 &vhgrgitn t g ?irstt ?oe()pro%lgf?eean(%énn%?s gc% acent a

first portion of a passport and the second loop of the antenna is adjacent a second portion

of a passport, and wherein the first portion of the passport is a page within a passport

booklet and the second portion of the passport is another page within the passport booklet.

11.  The passport reader of claim 9, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o relative to each other, and wherein the angle o is between the range of 90° to

270°.

12.  The passport reader of claim 9, wherein the antenna is resistant to signal jamming

by signal jamming devices.

13. A combination of a passport and the passport reader of claim 13.
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270. 6. The passport reader of claim1, wherein the
antenna is resistant to signal janmm ng by signal
wpamwioagrodevi ces. 7. A conbi nati on of a passpor PCanug2a08830056
passport reader of claiml. 8. A passport reader for
processing a passport havi ng- -24n RFI D el enent
associ ated therewith, conprising: (a) an RFID
interrogation source for interrogating and obtai ni ng
informati on fromthe RFID el ement associ ated wt
1bas sparEsPOHERIeh forHocestiahm RATRO Parag R KTl ﬁkﬂl@ent associated
meRMBE AR D el enent and the RFID interrogation
sour ce, erein the antenna includes first portion and
a s efapraa Ry titorrp galdwrseume fd‘ren&npgathgmnﬂlobtmmhg ifermation from

ante cludes a fir er| - formng a first

ar ea' m‘lﬂﬁéerg%tﬁgmcg $ (H)é aﬁat enna i ncl udes a
sec o@ aR BhicRREIY S s@la@, BREFRAIn HED, cl¥hisT @hA thdYeFID
first area and second area are adjacent, and wherein

t he ifaregatiern squsee, sdrosretho autepor isiconfigired heresertigln tles shape of a

ot naysut SBRE B ARRE i alep By e o dn B arTOhg by signal

The @ﬁﬁfﬁﬁ?ﬂ&wﬁ@ﬁder of claim8, wherein the first
portion of the antenna is a first |loop and the second
portion of the antenna is a second |oop. 10. The

ort_rea 9 V\,her n .the
$he R R Eaadof o T4 o e B Pl PO R pa@RgPremote
shapélot Hfgeeeaitd hh o a Girst tpdeicAnin@ANBcdi R AL SHercdn the first portion
second portion of a passport, and wherein the first

ofiibe prtenags afie lpes ¢ S§CENd PRYAGE Ofitheranienaa pessgsond loop.
bookl et and the second portion of the passport is
anot her page within the passport booklet. 11. The
1fpas Sy passparhendeafof claah 6 dwhevbiartee first kdpfant stcdnddgop Geate
ina first plane and the second_ loop is in a secon
ORPOSAS ; ﬁeméms*hcam@l ¥ prditange apd aligiy nea CosERBYERtigNane
are at an angle a relative to each other, and wherein
the angle a is between the range of 90 to 270.
17. The passport reader of claim 15, wherein the first loop of the antenna is adjacent a

first portion of a passport and the second loop of the antenna is adjacent a second portion
of a passport, and wherein the first portion of the passport is a page within a passport

booklet and the second portion of the passport is another page within the passport booklet.

18.  The passport reader of claim 15, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o relative to each other, and wherein the angle « is between the range of 90° to

270°.

19.  The passport reader of claim 14, wherein the signals of the antenna are resistant to

eavesdropping by other RFID readers.

20. A combination of a passport and the passport reader of claim 24.
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12. The passport reader of claim9, wherein the

antenna is resistant to signal janmm ng by signal
wpamwiagrodevi ces. 13. A conbinati on of a passpect/uanms/030056

t he passport reader of claim 13.14. A passport reader

for processing a passport ha%7ng an RFID el enent

associ ated therewi th, conprising: (a) an RFID

211 Nt &X hRGAb:: AAASOME ﬁ)cfe@[n mﬁsaggﬂo@gadvﬁﬂggmﬂmmabmbﬁﬂ A3Gociated

i nformation fron1t e RFI ement associated with a
thgyewshoomprising: (b) an antenna to transnit signals

et e R BT Rt 6 R S0063 i Bbmation rom

t he tsORPED efentent aguciategivgihta paatfpibru\/aﬁi ein the antenna
Is resistant to signal, jamm ng

devi(b anfgnaty éraia%\%% pigpels P@%@? apy g@éﬁtwm e%%&?émﬁrrogaﬁon
the gpieny rle tﬁe%té&wlﬁ@ku&ég ﬁr@ﬁfd?@&?argi SHRBEI Bémen wherein

figure eight having a first portion and a second
por tthefirst plmeiloalorﬁ thermtefnna stclygles tifost pefiphdre famingndiriterer and

firs Ioo nd tjon of the e

sec e R Bogh OF 1 F00h SR A AR oL B B 1nE 2 Second
whe ra?éan whRid iHeSirst ROPaRNDcSRCRE ark ag)ac&ﬁ,eﬁlﬁavmaﬁ%@ggnms of
fields which cancel at a di stance and allow near

conmtheatenriacns resistant Theavpsakeping by ethdeRIFH? reatetism 15,
wherein the first |loop of the antenna is adjacent a
first portion of a passport and the second | oop of the

22ant effedakghoRGbafed BF cidin® 2 CoMtrHiakid Aerdh iRcRFRIRA'th resemble a
and wherein the first portlon of the passport is a

shplwgnafha/ﬁgtm might b@&l@@ﬁtst boidienend aeront @ogmw@em thie dwst portion
t
of s tiart 154 irrind i db REon R Behalehifa BY RS bore

the first |oop |s |n a first plane and the second | oop
is in a second plane, wherein the first plane and the
23s ecorh naswmoet raRder af clgim ahgileereintleg st lpepepd second &q@errrea’te

opggﬁng\gm E’g[‘%neﬂ? ﬁel&s @H%h Cafbel & cR%‘ﬂ}’ﬁ S{' Bl@%ﬁ}é@ Alra

assport reader [0 ereln
cofindnadagions. t he antenna are resistant to eavesdroppi ng
by ot her RFID readers.
24.  The passport reader of claim 22, wherein the first loop of the antenna is adjacent a
first portion of a passport and the second loop of the antenna is adjacent a second portion
of a passport, and wherein the first portion of the passport is a page within a passport
booklet and the second portion of the passport is another page within the passport booklet.

25.  The passport reader of claim 22, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o relative to each other, and wherein the angle « is between the range of 90° to

270°.

26.  The passport reader of claim 21, wherein the antenna is resistant to signal jamming

by signal jamming devices.
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20. A conbination of a passport and the passport
reader of claim24.21. A passport reader for
wonremasediong a passport having an RFID el ement PCT/US2005/030056
associ ated therewith, conprising: (a) an RFID
i nterrogation source for inté€B8rogating and obt ai ni ng
information fromthe RFID el enent associated with a
270aS SRRbInbiAREn 6P pARpARRATI phshpbftasteit bf Ghigh2d.s
between an RFID tag and the FIB i nterrogati on source,
wherein the antenna includes first portion and a
ecopd _portion, erein.: firs Qrtio .
25 o e naBRRt s R Bl e Episoh ! pRREE R R el assocated
théde@athasdinpridngecond portion of the antenna includes a
second periphery formng a second area, wherein the |
firs@ ap Bgﬂgﬁae%&aaﬁa seirea fogiteragaimgsnd ofisgning B mption from
the sj si.stant to
eave%{ropp?ﬁg£g§gg¥%£%fggﬁ6%%e§@§%éﬁf22. The passport
r ead@) anfintehia tnt2ndmitwipaaBibetwdea aa M Drederhant and thedRirlEd

to resenble a shape.of .a figure eight haying a firs
por t PHHCEARTESWECo G5B tF aﬁte%@rcgvﬁg%rﬁ%tq dpdgole 2 Shape of a
portfiffe Q;ghE R& i 8RB0t nank 'a@@éon'dfb%igicﬁﬁ gl:lgl&té_ﬁr}q 21‘6 R&bortion

portion of” the antenna is a second p. .
pas spuirthe seadé portipbn off dierankdna wiveteaipposihg nfagnefic fieddpwhich

d d .l t ' tic.fields which
canc@ncasan diHe a4l ol EE o aP ey

communi cations . 24. The passport reader of claim 22,
wherein the first |oop of the antenna is adjacent a
2%.i r sTheqpassposireader af plags B8y whereial thhantemaaneluilesaplinst partien and a

ant enna i s .adj.agen secon ortion. of ass t,
seEfiif FEP B T 1 s PP POE apiepibisg HuSBRt 2Ly second
pdRa&e oMbt Bhidnds RaASSEMIIoBROK! et and the second portion

of the passport is another page within the passport

bookl et. 25. The passport reader of claim?22, wherein

5 o PlumetReds abBlafyals SheRbBe AP BebR gREE Ry f facent

fiSesanen bf apssspéread thaBecdngllGopPofitBt alteme it adjeeaid agédv@d portion
and wherein the angle a is between the range of 90 to

of Z7mrsspet, anhwhprgBstpe first Peetparofdie asana 1o 2 pagheitine pasaport
bdeE QH@tHeSsego%ﬁlp%h%H ofttfle ﬁés%]&% is/ aﬁmﬂeplgage within the passport booklet.

31.  The passport reader of claim 29, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an
angle o relative to each other, and wherein the angle o is between the range of 90° to

270°.

32.  The passport reader of claim 28, wherein the antenna is resistant to signal jamming

by signal jamming devices.

33. A combination of a passport and the passport reader of claim 28.
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by signal jamm ng devices.27. A conbination of a
passport and the passport reader of claim?2l. 28. A
woasmpas400r eader for processing a passport havpag/uamos/030056
RFI D el ement associated therewith, conprising: (a) an
RFID interrogation source fo% nterrogating and
obtai ning information froman RFID el enent associ at ed
34WM t h&?aﬁg&% PRI fo PRbcbddingp BB RSy ik gOart RBUTS Blednent associated
signal s between an RFID el enent and the RFID
thérawehy gapristng: sour ce, wherein the antenna is
confi o.res i I oh :
i GELRRE T SyCESRTR foBoGRRTeRedin s b nfommation from
t he thé RFID plnidnoassadigtet hethseennghrpend i on of the
:22 f{g}r;@arh gxitg%{ae:cg %‘g{ﬁggsilé %%gggggt%%:eﬁ QQR%QS ,Stagvgtidctlﬂe %%?B ?1!11;61‘1’0 gation

comuini Gat} 998, the dntedRSnRAISREL pdrBGTSId PlecbhPhiRigR, wherein
Pu es a f a

wherern the antenna i nc I rst portion a
s ec ahe fip poition of Weeméinna tivdudes aSirstperiphan fainitge first area and

antepna is_a first | oop and the second partion of the

ot GAnaEoBd RoioR hhe DAFIna 5 1A SERRL SR PP BHnf Second
¢l ai M2 Yl ! sty ddd's3orddOREs 8 allfABerRNMn@ R réif the antenna
adjacent a first portion of a passport and the second

| oops ofsidtdne tasigesh franisgdyj sgrabjananmgalemdeport i on of a
passport, and wherein the first portion of the

passport is a page within a passport booklet and the

355€COoRgE RREIHARBaRE of NBINP 38 SPRbinitRe ANAHIAGE cRFDRrM th hfRmble a
t he passport booklet. 31." The passport reader of claim

sh2®, ofwhegwe? righhbaing the firgqorticn and the $dcord pprtianeviadintthefirst
pofcinel G Eme s 8T el 80p Sk Aok i) pepone

lo&® each other, and wherein the angle a is between the

range of 90 to 270. 32. The passport reader of claim
28, wherein the antenna is resistant to signal janm ng

s s B TEMB S 75 i Rl B HpSBecgh g creme
op%grﬁﬁg Halonéteafiads WRich RARLESHh Mhed aPR8ERAES arttiPalloRgnaaR

D el ement associated therewith, conprising:
communications.

37.  The passport reader of claim 35, wherein the first loop of the antenna is adjacent a
first portion of a passport and the second loop of the antenna is adjacent a second portion
of a passport, and wherein the first portion of the passport is a page within a passport

booklet and the second portion of the passport is another page within the passport booklet.

38.  The passport reader of claim 35, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o relative to each other, and wherein the angle o is between the range of 90° to

270°.

39.  The passport reader of claim 34, wherein the signals of the antenna are resistant to

eavesdropping by other RFID readers.
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(a) an RFID interrogation source for interrogating and L
obtai ning information fromthe RFID el enent associ at ed
woibds/seqassport; and (b) an antenna to transnmPCT/US2005/030056
signals between an RFID tag and the RFID interrogation
source, wherein the antenna -Bficl udes first portion and
a second portion, wherein the first portion of the
antenna includes a first periphery formng a first
area _and the second portion of the antenna includes a
40s e c ol peesrioptierder 06 elgimy g4 fuBbereenpaisEg, a emeraind & yedow to
first ar d _sec I re adjacent, and wherein
'w?%gpéﬁggﬁﬁgg$§mrégﬁg%3%§§%g?signal j amm ng by signal
j amm ng devi ces. 35. The passport reader of claim 34,
wherein the antenna is configured to resenhl e a shape
4of aAFP@Em@ﬂ@m @ﬁ% PHERThEG the PRSP 1556R% dlgiaEhdf t he
second portion, wherein the first portion of the
antenna is a first |loop and the second portion of the
42ant ehpasspert aeaglecfon grdcossg BpasspirehpasspoRFID elasent asfociated
claim 35, wherein the first |oop and second | oop
thrp WL PCONENS g magnetic fiel ds which cancel each
ot heg) &f RAIY hﬁ&ﬁ%g?aﬁoﬁ B6kr8d R WhtBeaE e AN Bb Gk OMPorndfion from
The passport reader of claim 35, wherein the first
| oopheRFilpelearné assacipisd adfhecpasspaat; ind st portion of a

passport and the second |.0 of th t.enna, i s . )
o} ABLR “ematg FanTal Piegrls BFgep U RED a8 GG RERigferrogation
t he &ufcst whein 188 a@bndd 18 cOHIFERAT {o rbsendblP AgRPHoT Biffguk eight
passport bookl et and the second portion of the

pas dpuing a Brshpwtipe Angpasreond pertiant Weerpiashp rst poiiok o€ the antenna

38. .Th assport read of cl.ai 5, Wherei.n t first .
ood® PPt § 2Rl et N e Hasnir 2 e P e ghlcBha s

s ec ofighcphteNRcondBiTebm of Hfaskhdrs tland MR HE si%ﬁls&ff ¢lgshtenna are
pl ane are at an angle a relative to each other, and

whertesipiantte eayrsiwpaingdysshanddiDimedearange of 90 to 270.
39. The passport reader of claim 34, wherein the
signals of the antenna are resistant to eavesdroppi ng

43y ortegiassfolResdadeciaind 92, Wikeeipass it portieAdethe@htedhaisn first
34, further conprising a canera and_a w ndow to
loop and the second portion of the antenna is a second loop.

44.  The passport reader of claim 43, wherein the first loop and second loop create
opposing magnetic fields which cancel each other out at a distance and allow near

communications.

45,  The passport reader of claim 42, wherein the first portion of the passport is a page
within a passport booklet and the second portion of the passport is another page within the

passport booklet.

46.  The passport reader of claim 43, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an

angle o, relative to each other, and wherein the angle o is between the range of 90° to

270°.
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view optical information fromthe passport. 41. A

conbi nation of a passport and the passport reader of
woleiermsedo 42. A passport reader for processi ngC&US2005/030056

passport having an RFID el enent associated therewth,

conprising: (a) an RPID inteBtogati on source for

interrogating and obtaining information fromthe RPID

el enent associated with a passport; and (b) an antenna

to transmt signals between an RFID tag and the RFID . _
4 nt éfheqgatpoureadsn o€ elaimAdrehatein flee amemmanargsistant to signal jamming
b confaih ured tdo {Ceesserrbl e a shape of a figure eight
YNGR RS Bor ti on and a second portion, wherein

the first portion of the antenna is adjacent a first

portion of a passport and the second portiaon of the
48ant ehrembwaten abepassport grddhe PREPeLt sreder offlgasthort

and wherein the signals of the antenna are resistant

to eavesdroppi ng by other RPID readers. 43. The
49pa's ppRpdrt readeiefor pfocedsarign #ERsporhieveigert REIT elesienipasddiased

of the antenna is a first |oop and the second portion
theyeWiherORMYBHI®%a i s a second | oop. 44. The passport

r eaggj aPRFE) ﬁit%ﬁ'@tio%&ﬁ@é Tor tirﬁf&i“r(g %@@ 98Btafih SEGRAHon from

ah
| oop create opposing nagnetic whi ch cancel each
ot hehe BHID atensntlasbeinted vathth peEstont; aedir communi cati ons.

45. The passport reader aof .claim4 erein. t i.rst .
or 1o BRetfide pauSRbsients b Fagan o sdias Sp ifiéfrogation
bookd,gtce 2RHe NS 85O Dbt RReDh thenas §1@%€bf h¥igure eight
anot her page within the passport booklet. 46. The

pas dpwing a feateortion and aseeoudporier whereintibe fifst portiop op thesantenna
in a first plane and the second.loop is.in.a segond .
ol arfeadiaFRat B PREG PP AP eI ReIg Ry Op g gatenna is
ar e gAiacaht ARE&AI Forti6h aféga%sﬁdh, Qg ivretdithe BRGOMET fdthe
the angle a is between the range of 90 to 270.47. The

passperd posteiesf e acteanmerazte opprsing magisdc ditderviach eancel each
' es'o%}tleall‘% atd?stasﬁlcg ggé aﬂlo%%a@%o%u%ﬁ&ﬂgrlm.J ammi ng devi ces.

50.  The passport reader of claim 49, wherein the first portion of the antenna is a first

loop and the second portion of the antenna is a second loop.

51.  The passport reader of claim 50, wherein the first loop and second loop create

opposing fields which cancel at a distance and allow near communications.

52.  The passport reader of claim 49, wherein the first portion of the passport is a page
within a passport booklet and the second portion of the passport is another page within the

passport booklet.

53.  The passport reader of claim 50, wherein the first loop is in a first plane and the

second loop is in a second plane, wherein the first plane and the second plane are at an

angle o relative to each other, and wherein the angle o is between the range of 90° to

270°.
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48. A conbi nation of a passport and the passport
reader of claim42. 49. A passport reader for
wonromasedong a passport having an RFID el ement PCT/US2005/030056
associ ated therewith, conprising: (a) an RFID
i nterrogation source for int8Rfogating and obt ai ni ng
information fromthe RFID el enent associated with a
passport; and (b) an antenna to transmt signals
between an RFID tag and the RFID interrogation source, i
54pher Bierpassporiagedsi o clasm d8niheyamndhe enennad s igslséand tasfiapad jamming
bosf. alfrﬁ%re O?ek, Igg having a first portion and a second
ypé%]ﬁ & erein the first portion of the antenna is
adj acent a first portion of a passport and the second
gortion of the ?ntenna i s adj acent a sechd ortion of
5% padspabmatign ot fRRSRIT 2Rt PSSPt re3den f GBI t he
second portion of the antenna create opposi ng magnetic
fields which cancel each other at a distance and all ow
5éear Apasspuntiresler fmprodstsinglinpasgspstspoiitg areREHD eleinent aisociated
49, wherein . the first portion of the antenna is a
therewdi, ¢S t he second portion of the antenna is a

sec ?(Iea?j %ﬂ gﬁgD %'riérro éra%%n Rewel Rfrtin&ﬁggaﬁfng%ﬁd SbaiiThe hformation from

whe Irst”loop and secon o0p create Opposing
fi el itis RhD chencean essociatedawith spaspet;and al | ow near

co i cations. 52. The sport r r of clai 9 .
Aherh i aHEtHA todrnsaT el Jevras apaaapdee aadh KEfdherrogarion
W t higr@, RASSRONE 2RRRKd BlcoRfelirtd'® 8596 a BRI 1 ffure eight

t he passport is another page within the passport

bookihawing Hfrst pditien pag 8 penond perivey whéreinl the firs Portignet dhenantenna

the first |lo is in first pl and the .second | oop .
o i e A ShaSion pRdR: fend pruRE CE s ffdla i
SeCofifhdehie&coA®pEHtioAdS a!agdsgo@, a8 el ol € tHeQun@a@h iPeiStant to
and erein the angle a is between the range of 90 to

270. Sgnal memppgdypognal reearoieg devices. ai m 49, wherein the
antenna is resistant to signal jamm ng by signal
jamm ng devices. 55. A conbination of a passport and a

5PassPRY fassRadRhd@lof 6lagh F6Aherein the first portion of the antenna is a first

loop and the second portion of the antenna is a second loop.

58.  The passport reader of claim 57, wherein the first loop and the second loop create

opposing fields which cancel at a distance and allow near communications.

59.  The passport reader of claim 57, wherein the first loop of the antenna is adjacent a
first portion of a passport and the second loop of the antenna is adjacent a second portion
of a passport, and wherein the first portion of the passport is a page within a passport

booklet and the second portion of the passport is another page within the passport booklet.

60.  The passport reader of claim 57, wherein the first loop is in a first plane and the
second loop is in a second plane, wherein the first plane and the second plane are at an
angle o relative to each other, and wherein the angle o is between the range of 90° to

270°.



56. A passport reader for processing a passport having
an RPID el enent associated therewith, conprising: (a) .
wanoPB&od nt err ogat i on source for interrogati ngCaMS2005/030056
obtaining information fromthe RPID el enent associ ated
with -a passport; and (b) an-3htenna to transmit
signals between an RPID tag and the RPID interrogation
source, wherein the antenna is configured to resenble
a shape of a fkgure ei ght havin a first ﬁortlon and a
61secdid pespoitaeadenpbeleinn >¢.rencrip e Al Yringnipppa are resistant to
ant.enna | H&r gd{%rst portion of a passport and
eay§;rOpRING Y ortlon 5 e antenna i s adj acent a second
portion of a passport and wherein the antenna is
resistant to signal si gnal | ' devi ces.
6257. Arpempiagieine aPBééE%'F argfams C\’ﬁ‘% ,er\ﬁjﬁg%np%%t he first
portion of the antenna is a first |oop and the second
portion of the antenna is a second |oop. 58. The
passport reader of claimb57, wherein the first |oop
and the second | oop create opposing fields which
cancel at a distance and all ow near communi cati ons.
59. The passport reader of claimb57, wherein the first
| oop of the antenna is adjacent a first portion of a
passport and the second | oop of the antenna is
adj acent a second portion of a passport, and wherein
the first portion of the passport is a page within a
passport bookl et and the second portion of the
passport is another page within the passport bookl et.
60. The passport reader of claimb57, wherein the first
loop is in a first plane and the second loop is in a
second pl ane, wherein the first plane and the second
pl ane are at an angle a relative to each other, and
wherein the angle a is between the range of 90 to
270.6 1. The passport reader of claimb56, wherein the
signals of the antenna are resistant to eavesdroppi ng
by other RPID readers. 62. A conbination of a passport
and a passport reader of claim56.



