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'PASSPORT HAVI NG AN RFI D ELEMENT TECHNI CAL FI ELD The present invention

‘rel ates t oW® WEIYt reader for processing a passport hBGTAG200¥83MH RFI D
‘el ement associ ated therewith. The presentiinvention relates nore
particularly to a passport reader for processing a passport having an RFID
el ement associated therewth, the reader including an RIMinterrogation
source for interrogating and obtaining information fromthe RFID el enent
associated wth a passport; and an antenna to transmt signals between an
"RFID element and the RFID interrogation source. The present is invention

.also relates nore parti PASSH reader for
pr ocessi r?g a passport‘&wsﬁ %ﬁ@ﬁg&ﬁ %%ﬁ% f&et(’j“l" er %th
BACKGROUND OF THE | NVENTI ON El E illance ("EAS") systens

.detect the presence of small 20 electronic devices placed on or in an
article or c dtson of interest, and are often used in retail or
library environmenfs ,tQ rﬁ%v%ﬁn&n*}afaﬁe L6k rdARAULNROEA GRS £ ha%ng
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Iy or ¢ PRUD Iudlng
the fol |l ow nghe Haer ikdidingd\Nm. RHDZﬁt@m%Qon $dufze fd?}ahterrb@.tmo émﬁdi)lm&@@ U S. Pat.
No. 4,872,018; U.S, Pat N&F 4,%35 183; . U. S.. Pat. 081, 238.

Radi o- Fr equerni@{Prnafigntiram figiFgd o W@FSOP@E’PH%@WSSH% %@@B%SW%%F@SH%%d in

virtually eVesEgﬁals’B@Hf%eﬁXm RFﬂﬁélHﬂéﬂ%Qn& {hémiﬂ@[rﬁe?% Qt'ibn sﬁﬁ@é'f’?ﬁéﬁééeﬂﬂ wast e
manpagenment, postal tracking, airline ba conciltation, and hi ghway

gga
t ol't nmankgeneinventipp tlypiadats m@epRAGUDIENLS metho gm@?lumsg paSSPDr@reaﬂrrrtfyr of RFID
tags, at |eas ne ng an antenna for
comuni cati o \?\A&f "Hﬂf:érgﬁﬁﬁ%%&é% Rgﬁ%glgﬁl%ng%ﬁ%ﬁégm %\% tItlzle to control the
RFI D reader. The RFID reader includes a transmitter that nmay provide energy
or information to the tags, and a receiver to receive identity and ot her
i nformati on BACRKGROAINDOF THHEVCENDION ng devi ce processes the information

obt ai ned by the RElD
y Electronic article surveillance (“EAS”) systems detect the presence of small

20 electronic devices placed on or in an article or carried by a person of interest, and are often
used in retail or library environments to deter theft or other unauthorized removal of
articles. These devices, which are commonly known as tags or markers, have typically
contained only information regarding the presence of an item. This information could be
obtained by electronically interrogating the tag, either intermittently or continuously.

25 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
virually every industry, including transportation, manufacturing, waste management,
postal tracking, airline baggage 1econciliation, and highway toll management. A typical

30 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
10 control the RFID reader. The RFID reader includes a fransmitter 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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systenms or non-contact integrated circuit reader/witer systens including

t he fol | oWONP06/36810 Pat . Publication No. 2003/ 0063034; FEpaNsoPaient

Publ i cati on No. 2003-347830; Japanese Patent Publication No. 2000-036019;

and U.S. Pat. No. 6,163,305. 5 A variéety of passport readers are known in
the art. One exanple of a passport reader is comercially available from3M
Conpany beaséer. BxaSiles BARFID Mqﬂenmgts&mmﬂ nd8McoRiadt, mﬂeQﬂtedb:aiSed réade:@iieana,

Ont ari o, Canada, a t he "N Ful | Page ader (f8éér/e go d as_the AITTM
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i nvention i 0 vi ng an
RFI D el onbal ALEE RS RASERE0S, TpRRE] %it%ﬁg%ﬁéﬁ%ﬁgﬂg 0% e
passport Pegadere,i6halpassport reader, conprises: (a) an RFID interrogation
source for interrogating and obt ai ni ng information froman RFID el enent
assogi ated W t B aiRRSTRAsshort 1-c5c1d€f§dalé RlovANindAt BANANE CxdkRB SRk haghanal s
between an RFID el errent and the RFID interrogation source, wherein the

ant enna i sadanf cgumettidlly avedsibromald Kapeaoy basetiig bt. é’aulew@hnqsoamdd\%ér ein

t he signals_of the ant nna re _relstant 0,.eay oppin ot her | D
readers. Pl a[ﬁ‘ét‘%?é?‘f Br’ilérﬁs té? ﬂ‘/ﬁ %Blgé%ﬁ)}?\?a%@eé@é‘?eﬂyﬁﬁ‘g
passport re 20 (a) an RFID interrogation source for

i nt errogaf‘%ﬁaiaﬁ W e%.gerp]f ormation fromthe RFID el enent associ at ed
Wi th a passport; and (b) an antenna to transmt signals between an RFID
el emrent and the RFID interrogation source, wherein the antenna i ncludes

first portlon and a second portion, wherein the first portion of the antenna
i nclWdes AUMNA Ot e Y VENAMINg a first area and the second portion of

t he antenna 25 i ncl ude secon L pher.y. formn ond area, wherein
the first area BharRs& %ﬁ]ge Pt uﬁ’g wéldila‘élﬁﬁiap%ﬁﬁﬁ‘?%ﬁéﬁeé R FIRESSFIPB St porti on
and secongapedt ha@’i‘n%)zin R @Bk ARL @ercARMOTh Bk SRANA ?%n‘fbb@ﬁﬁi%i yhi ch

cancel each ot her a di stance and all ow near communi cations. |In another
exenpl ar ytherbsgbrieerden thetfaesypatsspder tcompaides: (a) ki B FHa sgpordative adecs for

interrogating and obtaining information from an RFID element associated with a passport,

15 and (b) an antenna to transmit signals between an RYID element and the RFID
interrogation source, wherein the antenna is configured to resemble a shape of a figure
eight, end wherein the signals of the antenna are resistant to savesdropping by other RFID
readers.

In another exemplary embodiment of the passport reader, the passport reader,

20 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 sighals (
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

25 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,
30 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



30 conprises: (a) an RFID interrogation source for interrogating and
‘6btaining information fromthe RFID el enent associated with a passport; and
. (b) an ant Bth¥0¢/B36t0ansni t si gnal s WO 2006/ 036400 PCTI USRCTS/SABEA%ES6 bet ween
-an RFID elenent and the RFID interrogation source, wherein the antenna is
configured to resenble the shape of a figure eight, and wherein the antenna
i,s resistant to signal jamm ng by signal jamm ng devices. In yet another
exenpl ary eabesdi seRFIIbélethat prsbpBFID iaderatioh beurpg sépoait theeathena is 5
conprises: (a) an RFID jnterrogati.on source for interrogating and obtaining
i nf or mat i oﬁoni%%u%tf’ H%‘E‘Rhf%ﬁ%ﬁmﬁ? a gt et hseiy PEREs FETHNE ) an

antenna to_transp }gyﬁ! 'anﬁﬁ{n . RFID tag and RFID interrogation
"source, mg%@ﬁﬁ.%’xgzﬂ té r?"gjl nc eglc I'rst portion and a second portion,
wherein the firgiygandtharexempiadnecrabbdmeat dihbd padesorarchdar sihe ppepbp ey, f or mi ng

a first area and the second portion of the antenna includes a second 10
“periphery FORPITSs (B) PRRRYIEGTE A aFUETaOF HderFqgatng edebtanmedalosnation ea are

adj acent, Lel j - : resi t. 1t

cavesdr oppii i KEPTERh e {0 SUBERE sl BUGI RS SUMATNAR of the
passport rgaédeén at REITPRSSAORFIDEAEEOgatb¥Pliics 8Sheréia Xhoddhtdinh hdlideg iregat i on
source for i nterrogatig(g and obtaining information from an RFID el enent

associ at edpwitioh aad pagepopertioandhgrbin thalisshpestian of hempignemnclslegndls i s

bet ween an_RELD el enent and the I%fl Dinterro a%' on four ce dwher ei ndt he

ant enna i sPEBHETGIPREE AJUF BTG 1E STRLH BOGIOH T FEqiFEne ISR A 58508 %a fi r st
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of the antéenna create opposing nagnetic fields which cancel- each ‘'other at a
di it*‘ance amticzld thwsigeds of hemmieheaticoemsstart o enetdreppiex byrpthar RFEdbadenent  of
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passport reader, the ssport .reade 20 conprises: (a) an | D
i nterrogation sBAOHeE ?J?Fen%ﬁ?ré’r% 1?%%@8%%?@%%?%4&“%@%% ®If rom t he
RFI D el eme i b R do bt ; m t
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portion of the antenna includes a first periphery formng a first area and
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second are rej fi - ] . jac and
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passp magnetic fields which cancel each other at a distance and allow near communications.

In another exemplary embodiment of the passport reader, the passport reader,
20 comprises: () an RFID interrogation source for interrogating and obtaining information
from the RFID element associated with a passport; and (b) an antenna to transmit signals
C : between an RFID tag and 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
25 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 2 passport; and (b) an antenna to transmit signals

30 between an RFID tag and the RFID interrogation source, wherein the antenna is
configured to resemble a shape of a figure eight having a first portion and a second

portion, wherein the first portion the antenna is adjacent a first portion of a passport and



conprises: (a) an RFID interrogation source for interrogating and obtaining-
information fromthe RFID el enent associated with a passport; and (b) an
ant enna t ovoras®aswe si gnal s 30 between an RFID tag and pdreudRbids300s6

i nterrogation source, wherein the antenna is configured to resenble a shape
of a figure eight having a first portiof and a second portion, wherein the
first portion the antenna is adjacent a first portion of a passport and WD
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adj acent a secon ortion of a passport, and erein "the signals of the

ant enna arle mgmilsschfathet aﬂtmmdnsmppioreng:@mh@bymﬂl@R@Edem@rs | n anot her
exenpl ary enbodlne of the port der ort reader

conpri ses: (a) [AARGRFIEFHP Wr l?:ﬁqnﬁ‘ﬁn 3?%@”@?“?5@ B%?PP%E%?} obt ai ni ng

i nformati r (b) an
ant enna  SOPPAEH Y oL R%Fﬁ%ﬁ&%&%ﬂéﬁ% Bt o FERRENRm B 20 o
source, wieneihs RMP eaamtl@m Agotiatet ovith QpHsesbrt; end @geﬁbhtemaa shepemdfsignals gur e
eight having a first portion and a second portion, wherein the first

portion t Reiveenenkd 1P saganddbeRE A interegatipe patren veeron thaesisBrt Sand  t he
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opposi Ng magRet WEelfeine;hQﬁlétVSbl@an ﬂf@dt@ﬁha@ﬁﬁﬁhc@ﬁﬂeﬁmﬁ orfloflbSd paesorane al | ow

near comruni cati ons. [ anot her exenpl ary enbodi ment of the passport
reader, t e gaesjmntion @%tﬁe antenr@asrpdm@eelé a sgcand aortie |0®a ipAtsport ogdtwhsreisour ce

for interro and btalnln n t|on fromthe
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bet ween an, | E%ch%@ne%&?a &ﬁﬁnd%%@a!uﬂ%{eép&ﬁ{ﬂﬂﬂcﬁ%§Ce wherein the antenna
is configured to resenble a shape of a figure eight having a first portlon

and a second [oydtianathesxenpiany tinbodintest ofphe passport keedanthe pagpos radpgcent a

first portion of a rt and . the second portio f. the antenna is

adj acent &%@@%ﬁﬁd&bgv Rt IEFITORAHYR SR3BeG for QPSP ORI PBRAROGTS

resi st ant I, %‘I@Ht aspect
of the abg%/gjt?fle@one ngﬂggér{rtg%;“gﬁla%%e anfenngﬁi\ﬁslgg% &%’%Eﬁﬂg{ Fg%senbl e a
shapes of &efvicgtite REID g dd\thaRFRD fitérsdgapion tdueee, whdlem&ecaﬁmdnmrtl on, wherein .
the first portion of the antenna iis a first Ioop and the second portion of
the ant ensanbigired togaseabie 3 dhgpe 0f 2 figastahb haviapa dest pprticRand Bev@ngent i oned

enbodi ment %motnh\%hérelrn e {:11‘89801’?109 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, and wherein
the anfenna is resistant to signal jamming by signal jamming devices.

20 In another aspect of the above-mentioned embodiments, the antenna is configured
to resemble a shape of a figure eight having a first portion and a second portion, wherein
the first portion of the antenna is a first loop and the second portion of the antenna is a
second loop. In another aspect of the above-mentioned embodiments, the first loop and
second loop create opposing magnetic fields which cancel each other at a distance and

25 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 & 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 booldet. In yet another aspect of the

30 above-mentioned embodiments, the first loop is in a first plane and the second loop isin a
second plane, wherein the first plane and the second plane are at an angle « relative to

each other, and wherein the angle o is between the range of 90° to 270°.



second | oop create opposing magnetic fields which cancel each other at a

di stance and 25 al |l ow near cormruni cations. In another aspect of the

.above- nent WmeeeBABOUI ments, the first |oop of the ant er{A/UREd3aSent a
first portion of a passport and the second |loop of the antenna is adjacent
a second portion of a passport. In anot her aspect of this enbodi nent, the
first portion of the passport is a page wthin a passport bool det and the
second portion of the passport is another page within the passport booklet.
In yet anot her aspect of the 30 above-nentioned enbodi nents, the first |oop
is in a fippieps@pdibheseaeoRhopmds in a second plane, wherein the
first planeand tThe second plane are at an angle a relative to each other,
and wher ei n t he Thagleserd Investiie kb fitrther expdgeedo®ith Geftron@70 thaPr20dsey 036400
PCT/ US2005/,030056, -5 BRI EF DESCRI PTI OF.. THE DRAW NGS. The, pr esent
Jinvention WMEFESHEFIFY e STERBIGE R T TEoiheu Ll ertEd. Fi gures,
wher eisn | i keost sk aignl s referred to by like numerals throughout the
several 5 views, and wherein: Figure 1 is a perspective view of the passport

reader of the present.invention; . Figure iS.the view.as Figure 1
i ncluding a pasE}:%‘%]{ Bet it Qpre(%tgxée BH™ toggle pﬁé%’&%&?%(ﬁf’ §%§§P£“§ﬁdﬁ¥6&ﬁ§ga s a side,
cross-sectional ., schematic view of the passport reader and C ' 0 passport
of Figure 2: Fi §ifVe" 41518° samps wwes Figpee gﬁ% AL BRSS! bR FEE Y Rader and
t he passpogéssﬁ&gﬂdelal ong the view of arrow 4 illustrated in Figure 3;
Figure 5 is aview of an alternative antenna of a passport reader and a
passport; Figure 6 is a.view of yet .another alternative antepna of a
passport readeri:lagl%e %18 al%gep%@?ﬁ?%onﬁi F@a{?‘: Vet ed{aggao%ga%bgp i nat e
system of phe,apberpaesi.mlar to the antenna illustrated in Figure 4;
Figures 8 1llustrates the coordinate systemof the antenna simlar to the
antenna il ust i L ; Ei - elated to
t he bal anced ang%fgﬁsan&n‘gé‘g%gglﬁﬁa%@%Rf—@lg p![a %gE)ﬁ?ea%@i i tﬁéﬁas%&?ﬂﬁeﬁ

along the view of arrow 4 illustrated in Figure 3;

~ Figure 5 is a view of an alternative antenna of a passport reader and a passport;

- Figure 6 is a view of yet another alternative antenna of a passport reader and a

15 passpgl_'t;

*. Figure 7 llustrates the coordinate system of the antenna similar to the antenna

illustrated in Figure 4;

Figures 8 iflustrates the coordinate system of the antenna similar to the antenna

Hlustrated in Figure 5; and

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

antenna illustrated in Figure 4.

DETAILED DESCRIPTION OF THE INVENTION

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

25 certificates, financial instruments, and the like, are often assigned to a particular person by
personalization data. Personalization data, often present as prinied 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



antenna illustrated in Figure 4. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Docunents of val ue such as passports, identification cards, entry passes,

owner shi pw@Ro6isidd i cates, financial instruments, and thg,lshleSus@se of ten
assigned to a particul ar person by personalization data. Personalization

data, often present as printed inmages, -.gan include photographs, signatures,
personal al phanuneric information, and barcodes, and allows human or

“nopect i oftdiEtqiet IBRiADREy [HSPE] SR RE EARLHQR, WIS IR MR Count 11 s
have pl angating pabattieizMOn206/L864R 00 &gaeté‘sm@@gzigtg%ss oft. radearhpieguency

identification ("RFID") elenents in passports, wth el enents carrying
per sonal i #wtUniied Paates, parpe Feifipan ¢amiries, peicdohingapeyfangoutisep 4sepds end For

exanmpl e, ,the.United.Stat nme. E n _cquntries me Latin Arerican
countr i es ARSI i RS pr I T g R PR ok B8 PREE AT REIPRE b
el ements ERpkREnAAEs dnihidbRied ko RTLBCE) & STERTD faRChMIE Snciiich At RO &4
circuit ("IC') or an RFID tag, which includes an'1C and an antenna. Wen

t he passpemttnias YBhes@apadpert ismesnted yt potnity pontanecontiry, the prespais s por t
readers will read the el ement enhedded inside the passport .and to read
certain lf&fi‘?féé{”i?ﬁF#&?%E&ﬁk@ﬁ@@%@g?‘g%{ € 14 RASRPTY %&d@é‘?ﬁgﬁﬁ%@ﬁgraphs, or
bar codes i : ' ' I i e RFID
ol eront as TR e B B e T e P TS o 1B SR cHOTT Chen
be processsdpdry Hie infasiatiometeonf tiver the RAID kbsedt and tihpticdl idformstdnon, a

person may be admtted to enter into country or kept for further
questi oni Frgowed derebapagPortral hepde profeegd bF apleations campaiss gad based@der t hat

U R S R T L R e

vari ous ogtdsgeding bf Soredairigon and bionetric information fromthe passport.
Lastly, the passport reaé:e_r shoul d al so have the ability to capture
i nformation réhaie etk sepdde piavidey Fasgoreadepthat mey pasisysolor prosefsingds overt

orovi de. ab bR wSBED brmpRtllae PR The A0RRT R s RS shose
signgl i sifeasilst fNdaptiRe PRIAEY obfidL TS L3n Md Blddeir R iinte0d &b thwhet her or

not

passport, Lastly, the passport reader should also have the ability to capture information
related to security features on the passport, such as overt security features or covert

security features.

There is also a need to provide a passport reader that is resistant to eavesdropping

20 or whose signal ig 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

25 a passport is typically limited by the ability to transfer adequate power from the RFID
reader to the RFID element to power the REID element and its subsequent
communications, Thus is the limiting factor becanse 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

30 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 reguiatory



such eavesdropping is intentional or unintentional. For exanple, when a
passport reader is reading the RFID elenent in a passport, it is possible

t hat ot her WHR®6fdader s | ocated some di stance away fromRCEUASHEPFOIHr eader
may be able to eavesdrop on the conmunications. The range at which an RFID
reader can read a passive RFID el enent of- 25 a passport is typically limted
by the ability to transfer adequate power fromthe RFID reader to the RFID

el ement t orqy@ieheitheubirhdhe FEMRN ThaRemitSicsiRsEaueNberwe HIATHR BHFIDoRler Thi S
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si gnal s betynen dBendREHF D reh@adstildantdehethBil D el enent (when the RFID el enent
1s powered by a RFID reader) because these signals can radiate a great

di st ance (even i gl . | : . .
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el enment is powered by the first RFID reader) are_ typically radiated well
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in their passpoEdnirofsthiian lodah@meReion@claW@ELinGh airport a0Ge PAGRort URlet hat
information to create a fake passport. Alternatively, several passport

readells nmjocaise i precweionas WaskEDetdy recsive eivahdtion SemakelFibelemraniplee 10

feet” or |ess n.a seri

i s s.of border control. stations . |ocated next.to each
other i n ancpraied R sBusdRt CPaua o Glindt ety R BARNES of FR1REy
uni nt ent i ofRlchyestREBINEEs InfRLAR I @Bt ffMbAAShEEL D) Bb&IBNE phddpért 1RASSRGH T
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that al so {s4Lesistant to eavesdropping or interception by other RFID 15
readers. The passport reader of the present invention includes a unique

antenna desi gn-fpa Lassport reader of the present invention includes a unique antenna design that

creates opposing magnetic fields in different portions of the antenna, which cancel at a
distance, and thus make it difficult for a distant RFID reader to pick up the information
beingSwritten to the RFID element in the passport by the passport reader or any other

20 instruction sent from the passcode to the RFID element. However, the unique antenna

C 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 .5 m from the
antenna in the passport reader 10. However, if the RFID element in the passport is at a

25 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

30 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.



creates opposing magnetic fields in different portions of the antenna, which
cancel at a distance, and thus nake it difficult for a distant RFID reader
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by the passport reader or any other 20 instruction sent fromthe passcode to -

the RFID el ement. However, the unique ahtenna design still allows near
communi cati on between the passport reader and RFID elenent in the passport.
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RFID el ement in a passport may be read if it is |less than a distance of 0.5
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properly communicate Wth the RFID el enent. There is also a need to provide
a pd§spor in themdleters enyiroigentess deliberatet ansighiallaisalmileng] in ingmbitary anmi ng
devices may.interfere with the reader's ability to read the RFID el enent /5
in the pa@%ﬁ%&fonﬁy ei ther sending the passport reader a confusing signal or
an over whel m%g%;bl nal ., Jammng is an electronic warfare technique to limt
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the effectivel Wtaﬂﬁ%gﬁéi@ﬁ}& mgndeiiTi et deois ey arepirenieachgsiim ng _
typicall yse%ﬁﬁ%', %}E%X %Icgqﬁlfbl?&ﬂ@t isipgb%iglie'agp:%gs‘r%é 6{1&}%{] %ﬁﬁ&l Wi g]})gﬂagﬁ tromagnetic

energy for rpos preventi _ eceip i'nformation
by a recehighg anJRFIN Hgmestinbraidd info ity Phefdrboh haBelatiOtd chahbBesdthd dt1BE Y
environment, as deliberate jamming is largely illegal in nonmlitary

applif cat i opteallTHisibdbinformativpo) prntehimiernghian oh heaprsRPIDsh] aatiepicstd @e can
create br ga%ﬁehgts a Iggrson. However, it is difficult to tamper with the information stored on the
RFID element itself or fo replace the RFID element with another RFID element without
detection. Therefore, when the optical information and information on a tampered RFID
element is read by the passport reader, an alarnt may be set off by the border control
20 security system because the information would not match up or correlate. To avoid this
possibility, the person carrying the tampered passport may carry a signal jamming device
in his or her brief case, 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 passport, and thus a different alarm will be set off. This different
25 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 subiected to additional levels of

screening, which are most likely not as difficult to circumvent as the additional security

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

30 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



security, for exanple, as follows. It is possible a person may tanper with a
passport having an RFID el enent enbedded into it. The person may be able to
change someweof2004#$640 optically visible information or prPaT/E208HIOFEL I ON
on the passport, such as the picture or nane of a person. However, it is
difficult to tanper with the information-%tored on the RFID elenent itself
or to replace the RFID elenent with another RFID el enent wi thout detection.
Therefore, ahenat Aeooit h@ahntded boihiedntana Apdgh MeideRie ARl BPoaetisngeed RFI D
element is read b%/ t he passport reader, an _alarm may be set off by the

bor der contipemipHbysighilijepmiysdeincbeBatayee hhesispporerdes encelbol i@ undbledmt ch up

or I . ..10,.aV0j hi s. | bili he . ' ving. the. d
pascpor t el 58t Eriyllfor SRR RSPl P R SR P Bk S

to jam t he gifanalhdioeafiohd 6 BosSRAhrdeasR RN R REIdRectRInemgnt i n their
passport. In doing so, the passport reader will not be able to read the

RFI D e} eneraffectivaleansgb e dutmingaignahoy. dhdieldrerieistmerk agsitant kd sipgalset of f .
This different .25 alarmwi Ll not be related.to. s L.cions.that the passport
1o 5 fal soipatigerd Tt o nrcer Rietoh Rt B b eSS f uncei oo oo 1

the RFID el enent_is malfunctioning, the passport is still considered a

val i d passport, HgErelHdugetesdmne saposiamest b be paured reden 10 ofibs presspél s of

screeni ng, :whi ¢h a i y:. not difficul t C] nt_as the

addi ¢ 1 onal SRy Fe FShat i PRM Atk b B REMTEBRRY Sets ors
al arms. 30 Agociaét theredhabihesasshbe ritdss PPmkhiiessBusee JoherHReasng sonvention

i ncl udes the unique antenna deSign that creates opposing nmagnetic fields in

di f f edent poelvdesrsiingf partien Wardo 67c086n00orct/ Uk (0% 03008 indudes aevindow
Another advant age,of this.antenna. design.includes.the abiljty to .resist
Siotal | arm G ST Pt b SevArd SR B A e e Ciesb B ToaieR der
cancel s or fhgydsnaht ﬁasfsﬁort,rsﬁ@ﬂsvlﬁhﬂéc_ﬁhﬁ@&s, %%E%@?%@%igﬁﬂﬁres}ﬁ%oﬂﬁﬁsDort reader

is unable to receive the janmng signal. portions of the antenna
create pot elisatseiinindpposionsandi teeotleo il TerdeGidgioraat 44ve the paspet raalier j anmi ng

signal out. Therefore, it . is nore resistant. t ignal ja ng devi ces than
The typi cal"BHCS SORtEY S REERETRET BUSAHEI P EPEUVED 16 PASTSET af oo
one_efbodi ANt uRbrdd 1P a8 A 1EACCT) DheGlad QR PE BBl 2 MEDbhOMaiIlle
passport reader. 1s used tO process passports having D el enments

associ at ed thdpaseport f3.pldded opalssglasst4Ordagehe Adsporc] didessesred disibeabPortThe

housi ng 50
reader 10 to be used.

- Figure 2 illustrates the passport reader 10 in combination with a passport 14. The
passpert 14 is typically a booklet filled with several bound pages. One of the pages
20 usually has a picture of the individual carrying the passport. This same page of the -
(— passport may have a variety of covert and overt security features, such as those security
features described in U.S. Patent Application 10/193850, “Tamper-Indicating Printable
Sheet for Securing Docurments of Value and Methods of Making the Same, (Attorney

Docket No. 5977708002) filed on August 6, 2004 by the same assignee as the present

tJa
n

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
30 may be attached to the passport boclklet 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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i ncludes a wi ndow 40 preferably nmade of glass, which is convenient for
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barcodes. The second portion 44 of the-Passport reader includes a |edge,
which is convenient for supporting half of a passport when the passport 15
The. ot hor Tal f T N B o R o e e asspor ¢
. . passp IS p 1 the glass passp

14 i s i nseht pidturninche fiest pagopcittor themawportlld is edjpecni e plack guere the gléssust r at es
the passport reader 10 i.n conbination w.th a passport 14. The a ort 14
oty Al aReeRrar rie PP HOSdgar I Weha B corist vor FREIBRges 20
usual |y hag & Rl £hire 18fs dl@nenfbMhdpalp 4 ¥h 2 fabBoRaERRPEL is Thi s same
page of the passport nmay have a variety of covert and overt security
ngaf ug ets., @ngésﬁ?s fméﬁgwlt:_?;ag: wihhttllye ?sqnﬂﬂmak;dﬁ?ﬂjm@ngﬁﬂhifﬁ;;s d&@ismﬁd in

plication . per - | pdi catin ri ntabl e eet for Securing
Docunent s 1Bfre Vazmgﬁﬂnwﬁﬁﬁgﬁgt ]gWERéﬁﬁgﬁhe Same, (Attorney Docket No.
59777US002) fil skl i1gn ent 25
application, wﬁ?%ﬁ%&%éﬁgge6§Q?ﬁ%gg%ggﬁ?%%%gggg%?gég#Eéﬁﬂ; erg?ﬁggﬁggggs of
t he passpdrtmabeapkdiemarahas it ahaRBITAclkmpagies Therpassporti v ilgsttecian figure s
stanp as the person is rocessed throggh cust ons. passport 14 incl udes

1 The S
at | east onscRipTIwg %m%%e@?m& arish g emenid 2re thediramortion 40 afthached to

eith th t r - { 0 e ually by
adhed) ve haPad4iE sellnd 170 AOMEE 120 i e AR ERR A0St HiChed o
t he passporie fisiakbiebcokd RBDasndBAIms, Ktowe ilustiiRdal HotteRdidee adFighees 2passpor t
the passport booklet 14 is opened up to the page of the picture of the

i ndi vi dua|Howr,yhm5F¥mele@agt§darcm;b@aré@uzerrgsga@qlmmp@rthﬁ @h 46 of the
passport and second portion 48 of WD 2006/ 036400 PCT/ US2005/ 030056 -10 the
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the passport 14. The computing device (not shown) processes the information obtained by

the RFID interrogation source 30. Any computing device known in the art is suitable to be
used in the passport reader 10. The information received from an RFID element 12 is

20 specific to the particular passport and provides a identification of the passport 14 to which
the RFID element 12 is fixed.

The passport reader 14 also includes an antenna 16. The antenna is electrically
connected to the RFID interrogation source 30 by electrical wires 32. The antenna 16 is
preferably configured to resemble the shape of a “figure §,” one example of which is

25 illustrated in Figure 4. The ﬂguré 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

30 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



nore detail belowin reference to Figures 3 and 4. The passport 14 w ||
contain at | east one RFID el enment 12, however the passport 14 may contain .
nore than jYORGHESHE D el ement 12. The passport 14 il | uskR¢HESGIHogure 2
i.ncludes two RFID elenents, a first RFID elenment 12a in the first portion 46
of the 10 passport 14 and a second RFI Ddrement 12b in the second portion 48
of the passport 14. The first and second RFID el enents 12a, 12b are
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which is 25 illustrated in_.Figur .The figure eight antenna 16 is
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first portietemeh8l2and t he second portion 20 of the antenna 16 are at an
angle a relative to each other. Preferably, angle a is in the range of 90 to

270. More 30 pref @mabitionaPREIEel@mbSt rhay B 876 RFIDLAOMES: (RAQnclMastan
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20 of the apienNR. d0rRAYGDR, QMRS MR NnRrogation source 30 to receive
information from one or more RFID elements. The computing device serves as an
information management system by receiving the information from the RFID interrogation
source:30 and performing some action, such as updating a database. In addition, the
20 computing device may serve as a mechanism for programming data into the RFID

elements 12 via the transmitter in the RFID interrogation source 30.

The RFID mterrogation source 30 and R¥ID element may cornmunicate 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
25 camera 38 mounted inside the housing 50 of the passport reader. The passport reader 10
may zlso 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,”
30 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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defines a first area 26. The second portion 20 of the antenna 16 includes a second
periphery 24 illustrated by that portion of the antenna. The second periphery surrounds or
defines a second area 28. The first area 26 and the second area 28 may differ in size and
shape. Preferably, the first area 26 and second area 28 are approximately the same size.

20 Preferably, the first portion 18 and second portion 20 of the R¥FID element 12 are

configured such that at least half of the RFID element 12 is within one of the areas 26, 28
of one of the portions 18, 20 of the antenna. Preferably, Whén 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

25 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 mtersection 27 to what is

30 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



-12 portion 46 of the passport 14 facing the glass 40 is reflected on the

first mirror 34 then reflected on the second mrror 36, and then captured
by the .cameVQ28%/03¢0s optical information is then proceBSEYSHYS088mut er
(-not illustrated) connected to camera 38 The passport reader 10 includes

the benefits of capturing and processing ‘Ehe optical 5 information on the
passport 14, as well as the ability to sinultaneously capture and process
data from tthéeRior Sfepithe firg ppﬁlotzﬁé op spspeernortilel. IFsgyiribe gurrdnf pentivieses the

view of the ssport ve to _t.he ort rom
arrow 4 || eeerarEaee e mete Rt Frbied CanB RO s e S VB RS

pref erabl y];ﬁﬁg}:fﬂw&mebgssbgﬁgﬂ@b&kmﬁmpe of a figure eight. The antenna
16 is 10 constructed in a nmanner simlar to how a figure eight is drawn. The

figure eight confdgyr t%'&e%@ﬁ;e%hzd#t%a% tﬂ%q%agggo%tq‘e 96‘%@@%‘5@5, n 20 of

the antenna, and an 1 ntersec ere I on second

portion 20 saip@: Ropaehedthal BewistddsiS0par o 18t patich ts&msaa@lﬁd p&tiorQ00f the
antenna 16 are nore preferably in the shape of |oops or sone ot her

geonetri c SHEPRICISEEEd A& istwheanie deop i BrisigAgh 680° orThﬁﬁwmtEid@atgl%wgptah@mf The
first 15 porti

first per| ?%n?%gtraggﬂég%oaﬂ}egg% é&onaﬂgfcfi‘l %Fsﬁe?cgfg A loggé Egj&%g’nﬂ%}%l on 20

of the antepng %}?051@15%5‘65 Beca@eWrirsPRId RBGIYpARfiand 1I6U§9 bAtE dnk¥nd Hatin
portion of the tenna. The second periphery surround$ or defines a second

area 28. TheptiitegthasgsetheRGickisdendte camwdaathartlea a2 8 divtiyca) |f<btf<mampte a&ilZemand
shape. Preferably, the first area 26 and 28 are XI mat el y

t he sahe swi@terZ%StW‘?f%?aéBt OETH%‘BPF“?SE?H Fﬁ&a@%lez]m%@éﬁ 1%) ?T-Oon 20 of
t he (RFI D el e

el oront 12 c?éﬁé‘tﬁt%ﬁ%%tﬁghé:@ft%%%?%a@% ot Jfte s BERSe BBl lionliss. 20
of the ant gumaor Bsef @ihablly paskent 1t4hepmsﬁpptat:edlﬂathsm&pﬁefela&er liopger ted i nt o
t he passport reader 10, as illustrated in Figure 2, the first portion of the

passport 46llasiraied; indasires #a, thﬁrRﬁDptﬁmﬁnbhl @Mttfés Gandhpantasia ihdhgacond

portion of .fhe 25 ) the s ion 20 of the
antenna, a ?‘[ﬁ%] }apfézrgi %ﬁﬁj Eﬁf ]5% AR %gfﬁfl) agf%até]pbéjgﬁt t he spine 49
of thes passppmtunidate Tt betRBE thfelfi@ves@ of RuUEst g0 anRcdifl prang24 he path
of the figure eight. It starts from 32a, runs along what is illustrated as
t he "bot t orefinasil dechodthertes afdistace fom the pas«sporbfeadtrethepawpﬁrr@admzu 0 petostatthe
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0 signal jamming by 31gn jamming devices :

“Figure 5 illustrates an alternative antenna 60 known in the art of RFID enabled

passpéirt readers. Antenna 60 is a single loop antenna configuration. The antenna 60 has a

20 single portion 62 having a periphery 64 which defines an area 66. With this prior art

(- - single loop antenna design, it is ofien 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

25 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 86, 82.
However, the two portions 80, 32 are not connected, do not overlap, and do not intersect,
in comparison to the figure eight antenna configuration (shown in Figure 4). The first

30 portion 80 includes a periphery 72 which defines an area 76. The second portion §2
mcludes a periphery 74 which defines an area 78. With this prior art two loops antenna

design, it 1s often difficult to generate enough energy in the antenna to power the passive
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discussion, the common voltage will be considered ground potential. A loop antenna

connected to an RF signal via such an impedance matching circuit has one end of the loop
connected to the output drive terminal of the impedance maiching circuit, and the other

20 end of the loop connected to ground. The signal frém the matching circuit drives one end
of the loop with an RF sinusoidal voltage while the other end of the loop is connected to
ground (zero volts). For the purpose of illustration, in Figure 9A, the voltage at point A is [ 3
a 1 volt peak (Vp) RF sinusoid and the voltage at point B is at 0 volts, thus the output
voltage of the unbalanced network 1s 1 Vp, referenced to ground. In Figure 9A the output

25 voltage is measured as the difference between point A and B, 1.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

30 electrically short antenna, the magnitude of the voltage along the length of the loop varies
approximately linearly while there 1s 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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to voltages that are of the same magnitude but of opposite sign. This signal drive
arrangement of equal magnitude but opposite sign is often referred to as a balanced or
differential signal. In a differential signaling arrangement, the relation of the two signals
20 relative to ground is not of fundamental importance. Of fundamental importance in a
differential signaling arrangement is the relationship of one signal relative to the other.
(7 : (This is the opposite of an unbalanced arrangement, where the relation of the signal
relative to ground is the fundamental measure of the signal.)
When the difference of the two signals is found, the common potential used to
25 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
30 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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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

20 identical, each consisting of two 5 inch loops, the only difference being one antenna was
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20 feet Y -17.77 2001 -14.2
20 feet Z 3.5 -14.6 -10.9

Because of reciprocity, from this data it is also then evident that the balanced
antenna is also more immune to a jamming signal than the unbalanced antenna.
Reciprocity is an axiom accepted in the art, that, for examrple, an antenna that is a
relatively efficient radiator of RF energy is conversely a relatively efficient collector of RF

20 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, 1.e. the RFID element in near proximity to
the antenna of the passport reader. Tuning of the antenna of the RFID passport reader in

25 this manner compensates for the loading that happens when two resonate structures, i.e.
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frequency of the passport reader antenna, which results in communication between the

antenna and the RFID tag being difficult or impossible.

Methods that RFID reader manufactures have used to solve this loading issue has
10 mmcluded changing the modulation index of the reader and some of the circuitry
components on the circuit boards of the readers. Because of differences in the loading
characteristics caused by various RFID tags from different manufactures, such changes by
reader manufactures work only for subsets of a tag group. Thus, to use various RFID tags,
the RFID reader user typically needs to make changes to the hardware and the firmware on
15 the reader depending upon which RFID tags the RFID reader is expected to read. By
following the implementation of this embodiment, i.e. tuning the antenna of the RFID
reader with an RFID element closely coupled to the RFID reader antenna, the need to
change the hardware and firmware of the RFID reader is climinated and thus by
implementing such tuning of the RFID reader antenna, all types of RFID tags can be read
20 without hardware or software changes to the reader.

Employing this embodiment of the invention will aliow for maximum power
transfer 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

25 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
30
Antenna Modulation Index — Type B Tag
Tuned in free space 28.3%
 Tuned with Tag in the ficld of the antenna 9.1%
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( read a passive tag, an RFID reader complying with this standard must provide a radiated

field strength received by the RFID element of at least 1.5 A/m. Table 3 shows the

radiated field strength for an R¥FID element for an RFID reader antenna tuned to 13.56

megahertz in free space versus an RFID reader antenna tuned to 13.56 megahertz with an

15 ISO 14443-2 Type B tag in the field of the RFID reader antenna.

TABLE3

Antenna Radiated Field Strength
Antenna tuned in free space 115 A/m
Tuned with Tag B tag 2.04 A/m

20 As shown by Table 3, following this embodiment of the invention i.e., tuning the
( i antenna of the RFID reader with an RFID tag in the field of the RFID reader, the field
strength requirement for successful communication is exceeded. '
To exemplify that the magnetic field produced by the figure eight antenna of a
passport reader is higher at near proximity to the RTID passport reader and that the
25 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
30 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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that adhere to the | SO 14443-2 specjfication for Type B tags require a
modul at i oﬁ”qsr?a’éQtegfatéi‘%@%ﬂ“i?agc?fg‘ﬁrqféfé‘hﬂééqﬂh YRP- Table 2 illustrates the 25

difference in Mkt 80 dndsk Lok ArcT¥PEaBotiabed PRk EORR AR O

13.56 negahertz in-tree s VErsus an antenna tun ahertz
wi th a TypeoBoltag figireteiht Bitbida. rSeakleosiant eanchokérefod the TABlEa2thiSAcAlndnna

Modul ation I ndex - Type B Tag Tuned in free space 28.3%

15 the most probable location for an RFID tag in a passport book to be centered when the
passport bool 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

20 and eight inch loop antennas is depicted in Figure 8. _

As illustrated by Graph 1, the magnitude of the 7 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

25 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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determined along the X, Y & Z axis for a figure 8, an eight inch loop and an six inch loop

antenna using the NEC-WIN PRQ “Antenna Analysis Software”. The graphs show that

the magnetic field for the figure eight antenna over a distance of 0.5 meters to 10 meters is

approximately an order of magnitude less than the magnetic fields for the eight inch and

six inch loop antennas.

10
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25 magnetic field nmagnitudes commencing with the origin through a di stance
“of three centineters along the Z axis. Only the Z conponent of the magnetic
- field radive® edsoie§sidhe passport reader antenna is perti rRETWUS2005/WHISS
Jdllustration as only the Z conponent in this orientation of RFID elenent to
reader antenna transfers energy to the-REID el enent. WO 2006/ 036400
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One skilled in the art would be able to make the passport reader 10 of the present
5 invention based on the teachings of this application.

The present invention has now been described with reference to several
embodiments thereof. The foregoing detailed description and examples have been given
for clarity of understanding only. No urmecessary limitations are to be understood
therefrom. All patents and patent applications cited herein are hereby incorporated by

10 reference. It will 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.

15
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CLAIMS
1. A passport reader for processing a passport having an RFID element associated

therewith, comprising:

(a) an RFID interrogation source for interrogating and obtaining information from

an 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 is configured to resemble a shape of a figure
eight, and wherein the signals of the antenna are resistant to eavesdropping by other

RFID readers greater than 0.5 m from the antenna.

2. The passport reader of claim 1, wherein the antenna is configured to resemble a
shape of a figure eight having a first portion and a second portion, wherein the first
portion of the antenna is a first loop and the second portion of the antenna is a second

loop.

3. The passport reader of claim 2, wherein the first loop and second loop create
opposing magnetic fields which cancel each other at a distance and allow near

communications.

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

270°.
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with reference to several enbodinents thereof The foregoing detailed
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RFID interrogation source for interrogating and obtaining information from
an RFID el enent associated with a passport; and (b) an antenna to transmt
signal s bet Ween AnPISEROL 1EpdeHETPTRRFEP RPN havinecin RRYRY qleyacms agseeiated wher ei n
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{a) an RFID interrogation source for interrogating and cobtaining 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.

9. The passport reader of claim 8, wherein the first portion of the antenna is a first

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

10.  The passport reader of claim 9, 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.

11.  The passport reader of claim 9, wherein the first [oop 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°.



ei ght, and wherein the signals of the antenna are resistant to eavesdropping
by other RFID readers greater than 0.5 in fromthe antenna. 2. The passport
reader of claim11l, wherein the antenna is configured to resenble a shape of
‘a figure eight having a first portion and a second portion, wherein the
first portion of the antenna is a first |oop and the second portion of the
.antenna is a second |oop. 3. The passpo&% reader of claim 2, wherein the
first loop and second | oop create opposfhy magnetic fields which cancel
each other at a distance and all ow near conmmunications. 4. The passport
reader of claim2, wherein the first |oop of the antenna is adjacent a

first portian. of Thepaspo@kdadanst ldhe % oo the afteRfa it RYisAA! @NVdal fmadhacent a
second portion of_ a passport, and wherein the first portion of the passport
is a page wibyHisignal jsaunips devicogskirthanhd ns Bewrilie pyeaiaon of the passport is
anot her page wthin 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 pl and3. whet eimbihdtionfdffaphsspbaand thegaspert sexdend chliarge are at an angle
a relative to each other, and wherein the angle a is between the range of 90
to 270. -25- 6. The passport reader of claim1l1l, wherein the antenna is
resistant tqgsig 'ﬁgﬁ@ i 'é?H@ ; 0.5 1in
fromthe an'E“)[é‘hna?jél éS,sA coeg%rrfgrtyqrgcneg% %b%sjg spo#?lgg%\émf@ea%g@éggsﬁﬂfegader of
claim 1. 8. therpeslspontprisiegder for processing a passport having an RFID

el enent associ at t em th, conprising: (a) an REID interrogati op source
for interrogati nzg %:Eeﬁﬁoﬁﬁtfq“%Wﬁﬁ?rgﬂﬁﬁP%%ﬁﬁ af‘ﬂgg)‘ﬁii‘l“ﬁ ’é‘f%\%@ﬂ?n from
associ ated W th ahPRBEPAEHent3Rshe(didd With ApAsgstid ah® transmt signal s between
an RFID el enment and the RFID interrogation source, wherein the antenna
itRcl Udtes first F@lmmt?ndt?ﬁwagmﬁ@pgrbfwwgl an\REé?elatr;mh@dftm Bgnbﬂ]ti on of .

e antenna includes a first periphe orman ir are e.secon
port i on of t he aift EXRGICRER e isRaE g an it 7 Sndigr i aPRERl e e i ca.
whe[_ei n thg fir stfigaredgtanschdsAeads tar Benak B raditanes bignd nwbengidsidmae first
portion an

jamming device greater than 0.5 m from the antenna.

15.  The passport reader of claim 14, wherein the antenna is configured to resemble a
shape of a figure eight having a first portion and a second portion, wherein the first
portion of the antenna is a first loop and the second portion of the antenna is a second

loop.

16.  The passport reader of claim 15, wherein the first loop and second loop create

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

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



second portion of the antenna create opposing magnetic fields which cancel
each other at a distance and all ow near communi cations. 9. The passport

_ reader of claim@8, wherein the first portion of the antenna is a first |oop
and the second portion of the antenna is a second | oop. 10. The passport
reader of claim9, wherein the first |oop of the antenna is adjacent a

" first portion of a passport and the seewhd |oop 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

i s anot her e wi.thin the passport . booklet. 11. The passport r er of
G arm o, wiRE cherip <ath PER G wheran fie ielestin B Ao enis Lol Poop i s
in a secondsgt ane, wherein the first plane and the second plane are at an

angle a relative to each other, and wherein the angle a is between the range
of 90 to 270. -26- 12. The passport reader of claim9, wherein the antenna

is resistant, to,.signal jamyn b sjgnal, jamm n evice greater than 0.5
infromt hgtgant é@ﬁ%:“ssﬁ . rW@dﬁﬁﬁ‘féﬂ%o\‘&%ﬁ”@%ﬁ%&tﬂ%ﬂﬂ‘“ﬁ”ﬁi‘%"?ﬁé@tﬁﬁw r eader
of claim 8-eaxlé§droﬁpﬂ§%§l%%etr RTEOD V&I defs Yrealty AAISS A-én RESHRAARL. having an RFID

el ement associated therewith, conprising: (a) an RFID interrogati on source

for interrogating and obtaining information from the RFID el enent

associated i th a passport:. and %}2 ant enna_ t.o transmit signals between
an RFI D el éient %éénat?]ﬁ%wﬂlﬂfﬂpafsﬁ %P‘ggl&l’ AEROL 5???13%?{%?% ﬁé‘r n the antenna is
configured to resenble the shape of a figure eight, and wherein the antenna
is resistant to signal janm ng by a signal i'lar_m’i ng device greater than 0.5
i n from t hetlant éhpassportreadys doredassng a pesgepst haying: elemgpiapsoritedhe
antenna is gonfigured ta resenble a shape of a figure eight having a first
portion anJ agégdongggorgion, wherein the first portion of the antenna is a
first loop and t(enREibndtepopiticarsondce fdréntamdgating and obtas@panfbrmbttemfrord 6. The
assport read f_claim 15, wherein the first |oop and second | oop create

P P tﬁe ﬁf*‘ﬂﬁ) element assoc?ated mff\h a passport; ancﬁ P P

(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 and includes first portion and a second portion, wherein the first

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

second loop, 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 formmg a second area, wherein the first area and second area are

adjacent, and wherein the signals of the antenna are resistant to eavesdropping by

other RFID readers greater than 0.5 m from the antenna.

22.  The passport reader of claim 21, 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.

23.  The passport reader of claim 21, 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



opposing fields which cancel at a distance and all ow near conmuni cati ons.
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 | oop of the
antenna i s 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 page28thin 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 -27: angle .a rel.ative to eagh othe and rein the

angle a is %&fev\%é A Bec’%be?’ ) ‘?’%erelﬂfh‘? ange %ﬁgbe%%egﬁgf; {aqgggﬁ'gﬁ glf claim
14, wherei migae signals of the antenna are resistant to eavesdroppi ng by
other RFID readers greater than 0.5 in fromthe antenna. 20. A conbination

of a passport and the passport reader of claim1l4. 21. A passport reader for
processi ng pa ort havi RFI.DQ el enent associ.at ed er.ew t h,
ponprising:ﬁ%a) B3 Fﬁ%@?&%ﬁﬂ?ﬁ%%“@ﬁﬁ?ﬁtGFH?N%HFEPF%EQF1%QM nd obt ai ni ng
i nfor mat i onjafinAg b hSighkilinAiQ R ce BERRE RO Wi fidin helR@tppert; and (b) an
antenna to transmt signals between an RFID tag and the RFID interrogation
source, wherein the antenna is configured to resenble a shape of a figure

ei ght and i#fgcl ud i . t S i . rein the first
portion of %ﬁe a%?%%h%%%lpgfraféag@f’%ggheapﬁagé%’pﬁergé;%%%ﬁ%alﬁnor ‘ion of the antenna
is a second |loop, wherein the first portion of the antenna includes a first

peri phery rmng a first ea and the second portigon of the antenna

i ncl udes” a <econd Pagseett m%é?rfi{mr POR§SHYE & Paveei 82y an REHR element asgoctqtedst  ar ea
and second @Leaifl nggg' cent, and wherein the signals of the antenna are
resistant to eavesdroppi ng by other RFID readers greater than 0.5 in from
t he antenna. 22.(alneRPH3 spardgatienshewrceddr mtaarogatddg andhbtaning idfernfatios frohoop  of

the antenna is adj nt a first Beﬁor. i on of aﬁlgc?ssport and the second | oop
of the antenna i L Eent 40t d“bbﬁ?ﬁﬁ%”“ a passport, and wherein the

first portion of(hl hg RAGHAOL trhifndt PigERs Welvwtel & RFHSPQEhent and the RFID
interrogation source, wherein the antenna is configured to resemble a shape of a
figure eight having a first portion and a second portion, wherein the first portion
and the second portion of the antenna create opposing magnetic fields which

cancel each other at a distance and allow near communications.

27.  The passport reader of claim 26, wherein the antenna includes a first portion and a
second portion, wherein the first portion of the antenna is a first loop and the second

portion of the antenna is a second loop.

28.  The passport reader of claim 27, 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.

29.  The passport reader of claim 27, 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



bookl et and the second portion of the passport is another page within the
passport booklet. 23. The passport reader of claim?2l, wherein the first
~loop isin afirst plane and the second loop is in a second plane, wherein
the first plane and the second plane are at an -28- angle a relative to each
ot her, and wherein the angle a is between the range of 90 to 270. 24. The

- passport reader of claim?2l, wherein th22antenna is resistant to signal
jamm ng by a signal janm ng device greater than 0.5 in fromthe antenna. 25.
A conbi nation of a passport and the passport reader of claim?2l. 26. A

passport reader for.processi a passport having.an RFID el enent soci at ed
Pher ovi t h SBbligr r2fB e a5t rainf WHRE} Msginelec iE Beriee i o 86 ABG8L | ng
and obtai nihpge i Nnformation from an RFID el ement associated with a passport;

and (b) an antenna to transmt signals between an RFID el enent and the RFID
interrogation source, wherein the antenna is configured to resenble a shape

of a figure eight havin first rtjon and a second portion, wherein the
first porti3§n Bpﬁﬁgo%gf‘ég?f&ffﬁfﬁ“f‘%nw reIfe apieTOR irCEiFERt @ Siplosi ng
magneti ¢ fiighdfoWy £dbvidednERlr tRAD)S B G i anfendh St ance and al | ow near

connunicatlons.ggg{ The passport reader of claim 26, wherein the antenna
includes a first portion and a second portion, wherein the first portion of

t he antenna,is first |oop and the cond ortio f. the antenna is a

second Toop! 2a cambifaioBil adasutel an BF afup st eiim” e firet 1 oop of
the antenna is adjacent a first portion of a passport and the second | oop
of the antenna is adjacent a second portion of a passport, and wherein the
first portiddn ofA pasepophisadssfer nracessipggpasiparhiaying gnlEibbelemens geeriatedand t he

second por ty .passport is another page within the passport booklet.
29. The patsd%egéc}ﬁta{’r(%ggggﬁ%f claim 27, wherein the first loopis in a first

pl ane and the s$&eaRFIDderiogatidn sause forintepbgutag awdeteiningtibferrhationtfrqeh ane and
the second ‘clEx)eI ﬁpl% ealgr%er?ttasg)%ia-tezdg\;iith 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 and includes first portion and a second portion, wherein the first

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

second loop, 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 signals of the antenna are resistant to eavesdropping by

other RFID readers greater than 0.5 m from the antenna.

33.  The passport reader of claim 32, wherein the first loop of the antenna is adjacent a
first portton 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 apother page within the passport
booklet.

34.  The passport reader of claim 32, wherein the first loop 1s 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 a relative to each other, and wherein the angle a is between the range
of 90 to 270. 30. The passport reader of claim26, wherein the antenna is
_resistant to signal janm ng by a device greater than 0.5 in fromthe
antenna. 31. A conbination of a passport and the passport reader of claim
26. 32. A passport reader for processing a passport having an RFID el enent

+ associated therewith, conprising: (a)-am- RFID interrogation source for
interrogating and obtaining information from the RFID el enent associ ated
with a passport; and (b) an antenna to transmt signals between an RFID tag
and the RFID _ interrogation source, wherein the antenna is configured to
resenbl e a 28E5HeIYtvE toreagh ptheaga whern thecanglfed 1§ petsicen die B gh¥0 d0second
portion, ein the first portion of the antenna is a first |oop and the
second portion of the antenna is a second |oop, wherein the first portion
of the antenna includes a first periphery formng a first area and the
second portion of the antenna includes a second _periphery formng a second
area, wher&Pn t Hdeppsspert sgader ofistpimsdowheraindbe sigrals ¢fdheaueina asgesifaaiiei n t he

signal s of e%b%fi%gf’%@?’%’%{e?mir%%? ageéwq)s_giﬁjqﬂﬂh% RYern@t her RFID readers

greater tha nt enna. he passport reader of claim 32,
wherein the first loop of the antenna is adjacent a first portion of a

passport and the_second | o of .the_aptenna i s, adjacent a second portion of
a passportg%and @P@pﬂﬂfﬁﬁgﬁqf@mg& - WW%@%&%@WW@SWQQ% within a

passport  hegkl, hmpﬁgghggrﬁgﬁﬁﬂgepgﬁﬁ&gn of the passport is another page
@ort ook?et . 34

wi thin the pass . The passport reader of claim 32, wherein
the first loopis in a first plane and the second loop is in a second

pl ane, whergin the first plane and t secon l.an re at an -30- angle a
Peiattve 't o leacth Grip ot ARsPEr 1d T BN "R UAOIsHiBBn the range of 90
to 270. 35. The passport reader of claim 32, wherein the signals of the

antenna are resistant to eavesdropping by other RFID readers greater than
0.5 in fromdt he Aapasepirtreader for processing a passport having an RFID element associated

therewith, comprising;

(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 a first portion and a second portion, wherein the first portion of 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, and wherein the signals of the antenna are resistant to

eavesdropping by other RFID readers greater than 0.5 m from the antenna.

39.  The passport reader of claim 38, wherein the first portion of the antenna is a first

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

40.  The passport reader of claim 39, wherein the first loop and second loop create
opposing magnetic fields which cancel each other out at a distance and allow near

communications.



36. The passport reader of claim32, further conprising a canera and a

w ndow to view optical information fromthe passport. 37. A conbination of
~a passport and the passport reader of claim32. 38. A passport reader for
processi ng a passport having an RFID el enent associated therewth,
conprising: (a) an RFID interrogation source for interrogating and obtai ni ng
information from the RFID el enent assddi-ated with a passport; and (b) an
antenna to transmt signals between an RFID tag and the RFID interrogation
source, wherein the antenna is configured to resenble a shape of a figure

ei ght havi a first portion and.a,second portion, .wherein the first portion
of the ant gg‘na fr}“%p@ﬁ]? ? r@fﬁ&“@ﬁf’%‘%é §px§€??1gﬁhe0¢rs§pdﬁgg% 8%&‘? PAROY i W& ond
portion of wifieh apheped bbskladindaBe kecdnd PEEOAGIHRY pisopbrofs AoftRs pARI Withiand
wherein the signals of the antenna are resistant to eavesdropping by other
RFI D r eadethe Rgswartdooklsan 0.5 in fromthe antenna. 39. The passport reader
of claim38, wherein the first portion of the antenna is a first |oop and
the second portion of the antenna is a second | oop. 40. The passport reader
of cl ai m 392. wh@hepisspdre rdadersaf dlamp3 R mvhestrc thedirktolopp &y @at Brst plaposidide
magnetic fields, which cancel each other out at a distance and al |l ow near
communi cat is?ﬁ‘?g‘i loopqis iy 3 seeeid Pg"g@swg?rﬁmrtéﬁgié"r‘ P&ﬁmé‘P‘Qiﬂiﬁ Fyon S A AR first
portion of rt .l i.t.hi S n second
Port i on of “PhE HEEREN) chh SnBPHRY whlell BRSO BAP e im0 22

The passponyoy,eader of claim 39, 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 a relative to each other, and wherein the
angle a is shet (o] . . T S : ead f claim
38, wher ei #?t h%ﬁt@gﬁgﬁ?{s}&?&éé%? %ﬁ{l Ojtgo%gl%é%lgﬁhejaglﬁ%ﬁgﬁ %gglgalge@si %Eﬂ agr eater
than 0.5 i jarfimnpbiyhealeaitt groater . 0. Pmdenbilirahteana.of a passport and the
passport reader of claim38. 45. A passport reader for processing a passport
havi ng an RFID el enent associ at ed

44, A combination of a passport and the passport reader of claim 38.

45. A passport reader for processing a passport having an RFID element associated
therewith, comprising:

(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 a first portion and a second portion, wherein the first portion of 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, and wherein the first portion and the second portion of the
antenna create opposing magnetic fields which cancel each other at a distance and allow

near communications.

46.  The passport reader of claim 45, wherein the first portion of the antenna is a first

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



therewith, conprising: (a) an RFID interrogation source for interrogating
and obtaining information from the RFID el enent associated with a passport;
~and (b) an antenna to transmt signals between an RFID tag and the RFID
interrogation source, wherein the antenna is configured to resenble a shape
of a figure eight having a first portion and a second portion, wherein the
“ first portion of the antenna is adjacedt-a first portion of a passport and
the second portion of the antenna is adjacent a second portion of a
passport, and wherein the first portion and the second portion of the

antenna create osi ng_ magnet l.c. fi el ds.which cancel each ot her at

di st ance fa?]‘ “al I'0Y paﬁggrli rgi%j:’zf‘frﬁtﬂ?ﬁ?i‘{gn&he%@ H]frfertpg’ggp?B&tse?oélggg‘?p BngtSI ai m
45, wher ei r@pﬁdsmg‘ﬁél@wﬂ@nbmm Afa didicaBh& MR héar dorhinusicatid@0Op and the second
portion of the antenna is a second | oop. -32- 47. The passport reader of

claim46, wherein the first |oop and second | oop create opposing fields

whi ch cancel, at I . - Cat] . h sport
Foader of afa miseShATEGARN iy, DERLAIENPLGRb: 80k raRport 1 PREC

W t hin a pasitioatpaispok lbebklanshd the ss@nd partivar dfi the padspdrh s p8sp phde wihianot her
page within the passport booklet. 49. The passport reader of claim 46,

wher ei n théhqli’qsg’(orqab%glef-s inafirst plane and the second loop is in a
second pl ane, wherein the first plane and the second plane are at an angle
a relative to each other, and wherein the angle a is between the range of 90
to 2700. H20. THéepaspportaderalidainof6,chieirein 4%, fimhkopiinin 1 6rshplaea aad the

resistant to si,gnal. .jammn a_devic eater t 0.5 in. fromthe
ntenna. 5 EooRddBiTy e A BHOrC iR, SEF e iis.A08 B SecPud Blan® 81 18 m as.
52. A passpgple d BAMARE thRUaclPHBCLIRH RehefeiP ARSARI o N BLNGRAMRRhE: 6t ivapt
associ at ed herew th, conprising: (a) an RFI'D interrogation source for

i nterrogati2ig°.and obtaining i nformation from the RFID el enent associ ated
with a passport; and (b) an antenna to transmt signals between an RFID tag
and the RFID interrogation

50.  The passport reader of claim 45, wherein the antenna is resistant to signal

jamming by a device greater than 0.5 m from the antenna.

51. A combination of a passport and a passport reader of claim 45.

52. A passport reader for processing a passport having an RFID element associated
therewith, comprising:
(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
a first portion and a second portion, wherein the first portion of 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, and wherein the antenna is resistant to signal jamming

by a device greater than (.5 m from the antenna.

53.  The passport reader of claim 52, wherein the first portion of the antenna is a first

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



source, wherein the antenna is configured to resenble a shape of a figure
eight having a first portion and a second portion, wherein the first
portion of 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,
and wherein the antenna is resistant to signal janm ng by a device greater
than 0.5 in fromthe antenna. 53. The -338ssport reader of claimb52, wherein
the first portion of the antenna is a first |oop and the second portion of
the antenna is a second | oop. -33- 54. The passport reader of claim53,

wherein the, first | d.th d | i ng f.ields which
cancel | at S s BRAIERIOI GG s TR e bitey SREhesRPng JEHSFLC 1 eader
of cl ai m Sgppoding FRIMR wiieh Ednt&lat b ARAN addBlod HeBNGAthéniddiopsent a  first

portion of a passport and the second | oop of the antenna is adjacent a
second portion of a passport, and wherein the first portion of the passport

15 2 bage w1 2 RARSARKLe PRI 51 HNTHL S HEGONTLARE LA adifigypRospOr

i s anot her “page W R e pas e pass adet of

claim 53, whepaiitn bhe phispsit ahdBR st@nt Moo dfithsSintginaReadindnt NeecosdF@tieh | oop is
in a second plane, wherein the first plane and the second plane are at an
angl e a rePht PoBPe EWcwhaemdhe S5 Poria, < the PABPARJY 8 Pags ¥ithEr weesPThe range

of 90 to 57. e tor r | A reis j | s of
The ant ennbooies i PRt Botion GRE paock! 8 Mot P NF WIEpRARELD
than 0.5 i bodkl@m t he antenna. 58. A conbination of a passport and a passport
reader of claim52.

56.  The passport reader of claim 53, 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°.

57.  The passport reader of claim 52, wherein the signals of the antenna are resistant to

eavesdropping by other RFID readers greater than 0.5 m from the antenna.

58. A combination of a passport and a passport reader of claim 52.



