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and labehjletectibmaystetrs, asdda methodsolks!etamtmgmd tBehngaE?EéBsiags and
control to buildings, and for tracking inventory and
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directly to objects. RFID tags, in contrast, are

code. Rl davices genewlly ayed ﬁ@mbmél@mf aﬂ&ﬁnr@ea@m angleguang/or

dlgltal% %ﬁrﬂ @sf E{Hﬁgﬁ ﬁ%fg@@g\?ﬁéfe @[e gée it qlcgaZfoﬁg'éqgctrodq|cs data

memolrﬂfmidscorwi‘tblw?lc anIdéQampm)WlewgB@ee useddn pasfinction with
tags and | abels, which do not. In the case of passive
securityslgsks i cayise iar gcgess QPF'V@V‘@ huilgingss apetder backing invemtory and

parceléihigéb éexgﬁﬁﬁe%@%ﬁﬂ;ta% an Eag%?g q.;aﬁ@é]’qﬁ L?@ %?éﬁt%éé’n

e excitation si
6,107,026y Gjmgm@rﬂ&@%ﬂ Zgaball pf aimich am&Ebl])lmmporated by
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referefgg in ofireti®Scei ves and decodes the information

[0003];1 ,gg‘nto'f@d 56b\, tresD éé\/l?@@ﬁf@ endtalliPch g g?y as rIEE)@IFrbr’tags

ansm { €énoug on to’ uni
RFID labéisvartudF ) dpwcéaym arelad\heatvetworamthetvhieelhave a Rlﬂ’rfeﬁ]:e

t d,l abel be ch cterized t hose
attachpd P 10 PRiRs TR e - PORERS oS SSred faioDiRsty By other
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t|on be witten dufing use.
[0004]sx8ﬁﬂ]) elewces include actlve tags and labels, which mclude a power source,
and passive tags and labels, which do not. In the case of passive tags, in order to
retrieve the information from the chip, a “base station” or “reader” sends an excitation
signal to the RFID tag or label. The excitation signal energizes the tag or label, and
the RFID circuitry transmits the stored information back to the reader. The “reader”
receives and decodes the information from the RFID tag. In general, RFID tags can
retain and transmit enough information to uniquely identify individuals, packages,
inventory and the like. RFID tags and labels also can be characterized as to those to
which information is written only once (although the information may be read

repeatedly), and those to which information may be written during use. For example,
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store environnental data (that may be detected by an
was®enimted sensor), |logistical histories, stBCEUSHDE)04227

etc. [0005] One difficulty associated with RFID

devices is the need to test operation of such devices

RFID Fpch by istare GBI aabe oafa L 1=y, Pl dBIRAH R 47 A appciated

sensofrmd@gnccm h%téf’@@tsté’cb ddthletef material, closely spaced
apar I'n traditional methods of actlvatlng, readi ng,
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RFID Yégices Ut d@fld‘éﬁjﬁlag‘b% @ﬂﬁbd% é ShebEst fo Bf material, closely
cl osel y- spaced devi ces, is difficult to test

spacediange RAraditienalgaethedaos actlmtirrgc reading, and/er det@tlﬂBtRFlD

doicq Y el € e ATUATRRR T R YRR BBy ong

rangeaﬂiélt'is @Ver irteMiehind e @BPLES.| WIRsh SlleH nie@ﬁédspéﬁia pplied to
net hods of readi ng RFI D devices are desirable. [0007]

testing-elagetneracsacegbihgevicesi it is diffieultiie teghs siopla BHIR Havice, since

the RE FRLONRIBRS TR 18RSt AR doHeRd Ao UO KD

dewcelhcmlydnmad:tomanoasmothavf t he lnventl on, an RFID
tester s capacitively coupled to an RFID

[0006ﬂe\n %‘Zd't'Pﬁ, bdlebe ?Bpﬁﬁ%ﬁiﬁééh%fd@éﬁ'C%tdﬂ?thﬁéStOéﬁ@#'ng &RFID

ddgredgd leand to receive a signal fromthe device to
deVICtﬂgr esét'%‘ﬁ’e[ooog] Accordi ng to another aspect of the

[0007] nﬁemmtbe foregoRig iDwilethius et &gireciapedthad é@mpre@nesnts in &iFID
e to be tested, .oy sending an outgoi ng power
dewcesFTegc,ﬁg aid§19a‘f"°u'éist?q gaﬂ@ﬁ?}? other than the resonant
frequency of the antenna of the RFID device. [0010]

According to yet another aspect of the invention, an
RFI D devi ce t esBEIMMARY ObnHEtINVENDIEN i ng el enent s

I t t I t f ,
r000skeheRGRATL I 4F abnddt Rebe eRyPRoSE i bt Brterdfect
capacﬂfvet)l“@)umé‘@'fé B rRF [nd&itd) if %Ydéretot;ﬁéili%l% &Wer from the tester to

hoop- shaped conductive coupl | ng el enents. 12]

the dexjoss g reecise @ sighalferadie devnpaémtm@eﬁtebn an RFID

0000 X558 . NS R oW R b B SO Y provies

power to an RFID device to be tested, by sending an outgoing power signal that is at

a frequency other than the resonant frequency of the antenna of the RFID device.
[0010] According to yet another aspect of the invention, an RFID device tester has
conductive coupling elements for capacitively coupling to antenna elements of an
RFID device.
[0011] According to still another aspect of the invention, an RFID device tester has
hoop-shaped conductive coupling elements.
[0012] According to another aspect of the invention, an RFID device test system
has multiple testers operatively coupled together for testing a web of devices having
rows of devices, with multiple devices in each row. According to an embodiment of
the invention, the multiple testers may be in a staggered configuration, rather than
being in a line in the direction of the rows.
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rows of devices, with nmultiple devices in each row
According to an enbodi nent of the invention, the
worioniopdse2 t est ers nay be in a staggered confi geCHUSING/004227
rather than being in aline in the direction of the
rows. 2 WD 2004/072892 PCT/ US2004/ 004227 [0013]
ect, of the invention
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frequé}fcy |8§ntlﬁc%‘f||o C??‘dé\?‘i&@ £l J}?FFT@C ouR‘{é’ t%s{éf @'%t REMdevice

ment s; p opérative
mcludaateemwtenfﬁb ehaRH'fig]a peiriof @nte?ﬁteeelemm'lts;cmﬁj a chipopsratiaslg

coupigy B2l Satenpac st Ktiedos testpb suidosmm ettt S pair of
electri%bﬁ%ahéuéﬁ\ﬁe S&Fﬂlngaéi’é‘fﬁbhfsvéﬁbftnﬁgw#@%é‘&té& td ﬁfé’PéaIdere The

e coupling enents, there ormng a palr o

antenna@émneoware[wﬁqapmﬁmw caypied with respéttere afthecoupfing
esting a radio frequency

clem tnhe 'bnv ntion, a (1) é)
i fhete fPr'BWG(@zEPtS)O &@9?%‘ ncl udes the steps of:
[0016¥5 hAE&Jam]gflfb POt ArBtAer SRRICRLE tHe hUBAKEH Ca/méfthéd@f #84h§ @ radio

roma natural resonant frequency to a sh

frequensyddentifidatien (Birtl)) davide nre:dwdeagtherﬁeplewf csémfang an optimum

opera S EHe e 008 HBF Al BRRL PO AGE Sl

resonanifesduahty; anﬂﬁéa@lﬁBQﬁe*déﬂcbréﬂ FfréQekrivy 6th@ﬂﬂ\%\'ﬁﬁfhe natural
i dentification (RFI strap includes the st eps of

resonglatrfg\%qqqr\pyp y coupling an RFID device tester to
[0017@89813(?@@’966 §05nRhel A& R PR BNt "EHAAOP of Besting a radio

frequency identification (RFID) strap includes the steps of: capacitively coupling an
RFID device tester to conductive leads of the RFID strap; generating an outgoing
signal from the RFID device tester; using the outgoing signal to power the RFID
strap; generating a return signal in the RFID strap; and detecting a return signal, via
a reader that is part of the tester.
[0018] According to a further aspect of the invention, a test system, for testing a
web containing multiple rows each having multiple RFID devices, includes: a
proximity sensor for detecting the rows of RFID devices; a plurality of testers arrayed
to test the multiple RFID devices of each of the rows; and a computer operatively
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signal fromthe RFID device tester; using the outgoing

signal to power the RFID strap; generating a return
wGe@nar2shn the RFID strap; and detecting a retBPCTUS2004/004227

signal, via a reader that is part of the tester.

[0018] According to a further aspect of the invention,
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operaftl%ltyh:%yp@f% l@)g\?érg&@%ty)t%@%b [ ncI uding mul tiple rows
[0020¢ad% the\dcegniplishimene opthel hﬁed%'ﬁh?and fEIat&S ent 8 Cthedfvention

t he steps of: detectlnﬁwone of the rows of the web b
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caimd D E Ryt BfofT B Y BphBRbisblah 5Bl Aripgogetgl conan

ilustrathe mbodwherstbrmmhe tfvehtien f Thegeientbdtfithehtd atccidRAdSe,
L pven rises the features herei nafter

h
howeygly Pbgate%%ﬁw Sk FQHs WAy Nwhishdbe iregindes of the ‘ﬁéent'on
i h
may )88 el QBRI AREIAoRL B AR AV rvention

will beseiugl appatent tfrbm tree faﬁmwnTQ dmtallé'mdescrmtmmﬁthetlnvafwn when
i, ndi,.cative, but a few of the various ways
conSIciiq{ean ER”W&“B? |V‘He,(‘| tb?égannQShe i nvention may be
enpl oyed. O her objects, advantages and novel features
of the invention will become apparent fromthe
fol | owi ng dBREF EESICRIFPTION OF SHEDBAVMINGSI on when

uncti,o Wlththe dr a S. RI EF
10021 0k it AR ket PotiocharbilE Sealica
[oozzpr AiY. 198 ,scnbnr@lﬁca;r@e Viely SRRAEREHD Id'esmcmegf@'c%pakf%i%@]coupled
1 is schematic side view of an RFI D device teSter

to an BEﬁQéiﬁmoeelryamga@@e with th@ pregeDt drvgintion; i n accor dance

roozs . £1E LB o B9 e kR il R B ook g 1
[0024]1 Fld 802 4] cifduit-didgiasn alu@traﬁn%theic@\@cﬁtﬁve EoSIingRdfithe RFID
he capacjtive couplin the RFID device tester and

deV'Cq testeang HeRED eevice flg 1;
[0025] Fig. 4 is a top view illustrating parts of an embodiment of the RFID device

tester of Fig. 1, which shifts the optimum operating frequency of an RFID device;
[0026] Fig. 5 is a top view illustrating parts of another embodiment of the RFID
device tester of Fig. 1, which shifts the optimum operating frequency of an RFID
device;

[0027] Fig. 6 illustrates an alternate embodiment RFID device tester, capacitively
coupled to an RFID device, in accordance with the present invention;

[0028] Fig. 7 illustrates an RFID device tester testing a roll of RFID devices in a roll-
to-roll process, in accordance with the present invention;



[0025] Fig. 4 is atop viewillustrating parts of an
enbodi nent of the RFID device tester of Fig. 1, which
wa biotomsvhe opti mum operati ng frequency of an REI/DS2004/004227

device; [0026] Fig. 5is a top viewillustrating
parts of another enbodinent of the RFID device tester
1, which shifts the opti num operati ng,

f Fiq. | )
[00294 5, dhiy? YewHilustating aeathecempodimenttiRGiD gevice tester in
accor?éégt:@emtﬁttﬁégg&té}{tqﬁ\;&ﬂfoﬂ. enmbodi nent RFI D devi ce

r, cap Ively coupled to an RFID device, in
[00303 c Eig. niscevieir iHusthating pstertothenvembodimerit RIA8) dévige tester in
S an RFIDd(i.Vicetester testing a roll of

il lustrat .
aCCOf'ﬁeﬁF#W@ﬁﬁE@?@?ﬁrﬁ MYRFNUON o-r 0l | process, in accordance

1 Hy. Yteipseaes the REPidSe t g/ §%%?1 f a roll-to-roll
00318, TN RS ine RigB e g.svégcﬁs g/$ag it of a roll-to
proceps] ustrati ng anot her enbodi ment RFID device tester in

100321 F55 S8, phlod I R EC BT HliBb ek SBissh A3 2eborkaiae i the
presefieiiveatiérgster in accordance with the present

invention; [0031] Fig. 10 illustrates the RFID device _
[0033] e&iger12ds ariog. view £f anatherdRFI® device testisyslem jir acewdance with

] E .11 is a top view of an RFID device test
the pr{sag‘gﬁ@]r}mvlgﬁt%&cordance wWth the present invention;

[0034] 06&B3]13AE&n ddiqgue \iew @l ani RRIDDHedbe tdstrsyBirR iflekt&@ance with
test systemin accordance with the present invention;

the pregednventipn; 13 i s an oblique view of an RFID device

i it 1 hes,. o ti ;
[0035] GBlg, Uk &BIah RGH BF ORIt Eb B LSt o of B,
[003613Fi%_€1(53§]a tﬂ?gk dbgé?@ ?f dJi@@rhb?dmlﬁEﬁégglJ]QFlﬂ:? testf stem;
ste i g. i's
100375 B AR PO ame rtoteaRRTEPREe of B0 REIbIasE svstem;
[0038?3/5{%"{17 is (0938 df:dgga?'n]cgf #egzéf\gh{eggfn%cﬁﬁfeﬂ%f’gn WIB)O@&

anot'her enbodi nent” o system and [
systerAi gnd18 is a timng diagramof part of the operation

003! EE 57 BT i R R IR B BR LA A RIS oS e

system in accordance with the present invention.

DETAILED DESCRIPTION
[0040] An RFID device tester includes coupling elements for capacitively coupling a
reader to an RFID device to be tested. The reader may power the RFID device by
sending an outgoing signal, such as an outgoing AC power signal, which may be
rectified and/or reflected by the RFID device, if the RFID device is operating
properly. The outgoing signal may have a frequency that is different from the
resonant frequency of an antenna of the RFID device. A reader in the RFID device
tester detects the reflected and/or transmitted signal to confirm proper operation of
the RFID device. The RFID device tester may be used as part of a roll-to-roll
process, to individually test RFID devices on a roll of material. By utilizing short-
range capacitive coupling, difficulties caused by simultaneous activation of multiple
RFID devices may be reduced or avoided.



[0040] An RFID device tester includes coupling

el ements for capacitively coupling a reader to an
WORloDoT8Y: ce to be tested. The reader may powePCT/I82004/004227

RFI D devi ce by sending an outgoing signal, such as an

out goi ng AC power signal, which may be rectified

ok B B i S o
testmé‘%\‘ BirferivionRRINg ARXF IDSd(?) éi ¢ e%e“té@l‘é‘rﬁﬁlﬁu%\é@é ?838ér 14,

requency of an antenna o e RFID device r eader
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v ol 8, TSNS ANE v S8 BRSEEDh SR A8

elemet3Sth agy Bﬁétvw@é vérlélg' of él.ﬁ’rab@ éorﬁfg%?&ﬁfns t'F-’ne coupling elements
i ndi vidually test I D devices on a rol mat er 1 al

16 angyl 8y ibsi plgcethenta dlem)gr@c e@!psirate ||a5@ré’&,1 pl|n| anglition, the tester 10

may ifdjifé e EREBHETR R Tag B M BelitotA nstiedh tao geoiing

eleme2dd 46 GHISER Rgﬂe@@&ﬂlrﬂg@@r détQﬂ)%lovaQﬁé l’céﬂnﬁiﬁ.latmg resistor 24

initially to Fi . land illustrated is an RF

may fgactiaretor r@§tf@¢ ﬂnﬁ)stf@wgtht@ﬂgn@és renbihieeqamipbiag ederments Hhand 18
to the 3555%9134’ ! ﬁ\esﬂi%[bleTE&N%reﬁexﬁ:EIg b@%ﬂg%ﬁ L%edqﬁg)edv%ej'ﬁlfg r{élﬁg?r 14.

ir of cou or couplers
[0042]1r @heIRE:lD“ de,\ad:dz y2pwhmheﬂa§/(be 4 lubet endeng,ldr. a phs of a label or a
cou I|n nt n e
tag, hF EBatERId S0 TR 42 coneeriodhe AnianasR0a Thegip 32 may

mcludéaa"dlﬁéfya 9§ne°t§) gBk@me%&g ?ac dnefte EQH'%'tHIQ gircuitry

edon & drel ect
descrlbadsahoazeéot mpdulaﬁmg the lmoddanwof tHeeRF B3 tevicOl 2. nBlye antenna

30 may i 8 cile RGBT PYIR0 v PhEMoEne BRTST e aARY 28 Ok
opposﬂ@%‘idééo@ﬂthbrbr% Qﬁt HtefRididly, igd ‘é\%eﬁﬂée&)%ﬁ{dyt r eng?ﬁotglgr

resistor 24 may function 0 restri ot 1
layoutsiieadstennarelementiscfpand @%‘neynb&tmoumedmh a8lielectrictsaibstrate

40 of §EEM Alvipe 3, THESRIREHS Sybs e %o Ball B Wit 958 Skt ar
dlelecmEYmbftar%I | sl asod rdll bmelé@tn@n@@éﬁal Ouzpélq Mhﬁ% otfer RFID
has an_antenna 30, and a chi coupled to the

deVme&rﬂ"@rfﬁHng@ Theeotaar BFE2 dexizesimay aéubagarxﬂfallmthmsameyas or

el BN B S BIEPRIIR) By 25 oty e

dlelecirmfmldmtteee nfaytheveRirplardityiof RFIRD. deMice 26168610 3 padd Meyether.
pol e antenna h pai r _of antenna eI enment s

10043 B NGB ERNCE HEBCHIEe 12 it 3. Bhe RRSDavisatBster 10 and e
RFID choligs 12'drk Sabachileny b BRAMIHEH 1 RAGBEBONEF apdiey sipnals

betweem tlaae RFeDetsvidectestersior aice thedRFID dehieeRE. DTle ¢baplidgelements

di el ect bstrate 40 may be part of a sheet of
16 and 1§ are %p%(r:atlrvlefy (%Jupﬁed to the anten%a elerﬁents 36 and 38, respectively.

L\U

This operative coupling is produced by orienting the RFID device tester 10 and the
RFID device 12 such that the coupling elements 16 and 18 of the RFID device tester
are substantially opposite the antenna elements 36 and 38 of the RFID device 12, as
is illustrated in Figs. 1-3. With such a relative orientation, a portion 46 of the
dielectric substrate layer 20 is between the coupling element 16 and the antenna
element 36, and another portion 48 of the dielectric substrate layer 20 is between the
coupling element 18 and the antenna element 38. The coupling element 16, the
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dielectric material, such as a roll of dielectric
material, upon which other RFID devices are forned.
wab@40t28e2 RFI D devi ces nmay be substantially tPeT/Es2004/004227
as, or alternatively may be different from the RFID
device 12. Mre speC|f|caIIy, the dielectric
ate_may have a plurality of RFID devices closely

antengg Aerenb 36t 4 16 Fisiehlc RPN ¢ o bha RO A A S aRFctor
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capaqdowéo andtloe disleptdt portioet 4@ bainghbe Ki¢|Bctlievofdlee apaeitor 50.

| d the. RFI D deyi 12. Th
similatfy HgolySingepaiany 4By tecaniPace el Shiasii hed lfEHicportion
48 furﬁﬁloﬂg%s@seé@rﬁpéﬁééﬂ%‘rfﬁﬁe This operative coupling is

roduced by orienting t RFI D device tester 10 and
[0044liO h©ncrrhe Rfehd devige tasieh1® had thé RFdBLctﬂwoagmlaeereapacmmly

ool AT TS 55 i A0 ln o
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a relative_orientation, portion 46 of
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the cdm@hmg@lembnts Band I18@oeﬂ1@ﬁﬁfdnnh8eléﬁ1én't§186 %fmUQImaAC power
ment 38. The coupling elenment 16, th

receivSH G P AP TSRS AR50 malBerpetckneme i 3Znfor
instank8 by Y&GiSioEs Andl HidRsHiat ateSodr'BF redehiB B2%1d hfuce DC

powerdntranribe ehgn®?t 36 bei ng pl ates of the capacitor 50,

10045f e Bouiar o bp usoBti i 38T Seou by ne@haina s

antenﬁé‘@léﬁéﬁ%% Sh@BBNYL B, beaé‘ﬁﬁu’tegfr%ltgd&ﬁ{f%é E%ngﬁ@ fQﬁe réfim

functions as a second capac
signal Reaybe ey passive pranessOradiner thha aebV®teesmissid? ohaaeturn signal

tivel | ed t oget her trlca powe
by theFRERTHOUEE . AS e Bttt FouitaanIBR an 2 Ay brased to
moduldReiniSedtticaNthe REIDade\ied 991 NG MRS} exa Efé e R‘FID device
out goi ng AC signal, alon transm ssi on es 56
12 masgea ﬁen@mdﬁ@t 3I9Ia@lélecklgto\1&m tester1@oupl | ng el ement s

R T
devicectbap bufdﬁn@ﬂlc%mm%pdrﬁjsat@daﬁlﬁlctdérﬂ BRyrANtR Ay %%’I‘Pﬁétﬁ/&@ewce

and 38. AC power received by the antenna el enents
that Orﬁme%@mtouec'ﬂ@et signalg appferming e pedain motocqlshsi'bﬁ&FID

o2 SIESE A S, P 18 e "

[0047] It will be further appreciated that the functioning of the RFID dewce 12 may
be substantially the same as if incident energy was provided by a long-range RF
field, rather than by capacitive coupling. Alternatively, the functioning of the RFID
device 12 may be different, depending upon how the incident energy is provided to it.
[0048] The return signal generated by the RFID device 12 is transmitted from the
antenna elements 36 and 38 to the coupling elements 16 and 18, via the capacitors
50 and 52. The return signal is then forwarded to the reader 14 along the

transmission lines 56 and 58. The terminating resistor 24 may function to prevent



[ 0045] The power may be used by the chip 32 to send a
return signal via the antenna elenents 36 and 38. It
wowdo/oes9nppreci ated that the sending of the rBCT/DS2004/004227
signal may be a passive process, rather than active
transrri ssion of a return SI gnal by the RFID devi ce
As on circ e chip 32 may

exce%?é\@éy PBW‘?%HEEE??E fr%e"aa ag ef %ﬁl‘ba@é\mreaa@ca%@ng

dama@@%hﬁé r&4déwi£, the RFID device 12 may reflect the
i'nci dent signal back to the tester 10. [0046] It w ||

[0049) e Thepieadent dds ahst totinteririet mejsatune&gﬁalenecbwedrfmm tiee &FID

devief gt aper BcHay oban anpatidh s i Devicm 2. sihyas
corre¢tEERMSHInG Of i bﬁ@hha%(géﬁ’dlér ﬂfﬁﬁrﬁ{) '3'2” gTHé)céﬁﬁr?ﬂhQ of proper

protocols. The devi ce may al so have
functieaifgananinclude mergb/ dqtectmmthpcmesempf ghe IBEtDm]ewbe 12, such

it s B 450 BB 9l e B 121

acceptiblenandeind RIFMBrdByioas2 paoye e teyt. aAlt@rrﬂﬂtuf/@lvgme%st may
field, rather than by capacitive coupli

involve Qualyztian el the rehsn signal reseivagl tom the Fﬁﬁl evieeil@e farexample

o et LB SRSAOOUSRE PR Do AT ngos o

paran@efsr altt adll by dppecdiicD tHavotber febts of bﬁ@@lﬁhtdfﬁﬁle RAD device 12
npa el enents 36 and 38 to the co

nt I
may by SeRbiecs BorAHarIEe TGOS fesjia o the BF BGIep S20r pherwise
d 14 al
qualit&fiey Bvalafiay peffohiaics BEWRIREM hevigga 2 cacer 1 alond
[0050} egyetmﬁgm;mgdrﬁ@ plowee tsigoal Senhdelee?‘dbﬂMé{nGﬁ?B@étum
PCT/ U 4 r sighal s from

s PR S e oo s
separéf@s:@ﬁél@ebné%en{ 8648} th-g}%aﬂéﬁqi@raﬂéd'\e?cr)tgw%{r ‘?%&Qﬁ_q by the reader

|nter&et the return signal receive
14. Indectuaiity] i wilh be@ﬁpreﬂakacbtbet thieusignalermay irefdct be spu@ermmfosed
correct functioni

apon DR PP R P SRSl o

signalimebeie returAddidgmdll Mher@hsred tHe lHﬂﬁﬁ‘pF&éﬁ‘éN oﬁﬂ{eer‘éttur'hgs@'?ﬁ 8 by the
presence of the RFID device 12, such that if the

readeﬂé% gy Hwolve @@petptaasor@ bgtween ther @mtgolmnggamnct Hne Slgnal

prce B 65, 14 BGERBMBLEy R e 544 s B

S|gnaleval uat i on of the return signal received fromthe RFID
for exanple to determne if the return

[0051ﬁ'eﬁ%§|RFd Briever tasteloHd whichsapagitivelisouplesde thaifdb dgvice
12, adQQﬁt%{gt% %@ro?lioﬂﬁﬁé"éllﬁ}q %‘nogge\?@cg@‘f bgtb%%ggﬁtteﬁgp% g REiP Hevice

12. The RFID device 12 may be part of a sheet or roll having many RFID devices
thereupon, and by using short-range capacitive coupling between the RFID device
tester 10 and the RFID device 12, better testing of the RFID device 12 may be
accomplished, compared to testers coupling to RFID devices via RF fields sent over
free space. One reason for the advantage of the capacitively-coupling RFID device
tester 10 is that the short-range capacitive coupling is less prone to provide energy
to other RFID devices on the same roll or sheet. By reducing or limiting the
providing of energy to RFID devices other than the RFID device 12 to be tested,



may be enpl oyed, for exanple diagnosing faults of the
RFI D device 12 or otherwise qualitatively evaluating
w@esohorasence of the RFID device 12. [0050] ThePOUIUSI®DHQ4227
AC power signal sent out by the reader 14 and the
return signal generated by the RFID device 12 haveI
been  descri bed abave for clari as. separate. si
there J5 BoUeI A SETIRf OB the Irssnogand Tt IRIoNeR apsting e DBARFID
devicyiot he reader 14. In actuality, it will be
appreci ated that the signals may in fact be
[00524 upppiropiaely salecivrooitharitquency iof thehautgoirey sigadkeirorhdhe

tosterf i} iy Sipn" RS B0 HoncR soesiEc Brbdd t BF I RBuicRiather
than thetRFID é@sé ! 2vat Reeihg tskesd. 1h @Waiqiwggﬁﬁlﬂmer, it will be

conpari son between the outgoing signa e sigha
usefupter definged nBjuraheesopatiefrequiency afithe apdesina 30 asfthe firwquency at

it b 2580 B ey 30l e T t i
best sdmeisridiyylavihére nof beatstviariaaeptoxintittd MSREID devicanaster 10.
coupling between tester 10 and RFID device 12. The

This natyisl rrspnaat freakgpcyis tharfteasengy ahudiichhan amtennaimpegance of
l: i , . j ri,-. g
e a8 B O Lo e, LSO VR ubelBh 8P Lt 3550
resongnﬂfredqwergﬁll iD aﬂ%v referrga.to :h_etef]iﬁ?stthé tdplﬁmtgﬁ tdp@?@tﬁ?{_ﬂ Bdint or
onplished, conpared to testers
Optimeﬁéﬁ'ﬁéw ga%ﬁ?%% g?/ﬁl?eng‘:w éeﬂpeﬂﬂ?f i wilkba@ppiegiatedthat the
esor B R ORI MM p8hohlon oepfiauraton
of thetemterstBO- r ange capacitive coupling is less prone to
roos3f; Bliec sy el Ab T3 eriontesing 10nunich catasigeroUples to
= ) ;
the REIMEAAYIcS 4 2R ot g 53@2}}%@&#@@#:@@5&? 5%%4\2@?4 fthe RFID

~to be tested, 8 WO 2 892 P
device tasiter 16 mayt be at difeaguiency thatés differemicraraghe mgturahtbsonant

e TR AT 8 U Bl b e
optim@wtgsErating poimlof tHORFID Jevicestar kahéﬁﬁbtf)g glée{z/ ?\g’gidﬁ(’i)ciﬁ Eg\?ver

_ reduction 1 n undesired coupling to RFI
signaliei grdiffeeentflequeasy diem the natural sesenang frasstendy fomthe antenna

50 of GPRPITHRAGL N2 LA thybtd i o BBt 4o oin
signal$ te RDevides athie tharhtheaddsiiedRBID BedFte MOUBIBetested. This is
ener froman external RF field, and at which it ]
beca%@ﬁﬂ%fwﬁfsofeth@r%@lD dpgresate legs suseeplible to secqive signifiopnt
amoutt® IR P ieeRBick&if&ent fom the resonant frequency of the
antenna 30. Further, having the outgoing power signal at a different frequency than
the natural resonant frequency of the antenna 30 may reduce cross-coupling
between the various antennas of various RFID devices on the same roll or sheet.
[0054] Coupling between the RFID device tester 10 and the RFID device 12 will
itself alter the resonant frequency of the antenna 30 (the optimum operating
frequency). This is because bringing the tester 10 into close proximity relative to the
RFID device 12 alters the environment around the RFID device 12. One or more
dielectric elements 60 (Fig. 1) and one or more electrically-conducting elements 62
(Fig. 1) of the RFID device tester 10 may thereby be introduced by the tester 10 into
9



This natural resonant frequency is the frequency at
whi ch an antenna i npedance of the antenna 30 is the
weeovpleeronj ugate of a chip i npedance of the PBEI/PSBA4/004227
The resonant frequency is also referred to herein as
the opti mum operati ng p0| nt or optinmum operating
uency of .the RFI ice 12, €. s
the enyiBPBEITRaTcRaT by Rsd ietesine with dip BRI divige 32 that s being

testedini'ﬁé‘ @lfbl@&n&@’enﬁ@ni%‘ a&hhNd W@Gﬁ(ﬁf&tmgrbléﬁm%nts 62 may be referred
configuration of the antenna One advant age

to as ¢ghifting efFmentse\sioee thayt fanction to/\smﬁiormpagettheejpymum

opers ety I BFURSASRSE: B hebll g PiBibore

enemém§6ermépnm@meaduepedﬁ@mﬁa&eIéwr ZOSaﬁdftﬁé'&:@ﬁHuétbﬁm
the natural resonant frequenc%/srof t he antenna 30

elemeris 6Rmay u@wci,eethﬁchumlmg@@rnen Hhendddn a%lt@ralatwely or in
iR N R0 ke Plor B 0 g 6l piments 2.

the laftereofuehickt rhap mdllde mwr@bommamtﬂﬁé Rationysizer ahdrer
antenna_ 30 of the RFID device 12 Ionger range

conﬂgmt,!ﬂn At hﬁ@elsetrm ¢lemenizioB rndrr thecgpikgtor ﬁ@nam@ §2may be
sl & 4P Pl IR

devices are | ess susceptible to receive S|gn|f|cant

[0055TEEUM Ao S Stietall et A amien b pags ERRIRGIVsiRys 10
with aHHﬁloﬂHF G|t PeNRRerts $08ndibr Sorftlct&’ é??hefn"tseﬁﬁ %‘Fé/hlﬁlgg or

han the natural resonant frequency of the antenna
alterlnmtyerreaqwtdram@mylmIthangntelnmavﬁibuf mbeRI\?Hi? devise 12. In Figs. 4

RF | |
and 538 BANE Y i RIS I6T 17 ot hSRT sheaulias Abet b8 et er
corresﬁbnamb ;t)é}@s B REID @I@vﬂa@ tihtel 1O'fét5iﬁh§tré‘tlldr?bu1tdi‘)‘§es

resonant frequency of the antenna 30 (the optinmum
[0056h pEigatt shpws paide engymbodinient oéthﬁeBEUIé elemceﬁgsireg 110rtbat

ot 585c131 P15 BRI At B5L e o Fot REng EBing

elememﬁwn 6@ndi218. MNiee diclEtfie eléhehie®0d sn®bepwiré plfied didt-or
and one or nore electrically-conducting elenents 62

opposetﬁrgquqtN@qurh@nRﬁfS@ afehvdaheot thgrantenie atgynente38gndas of the

sren BSEAAGESYIN A0 P21 e AR AOOALATER Yot an o

are fuithéefract theghip 82 df iee RIFID désidect2, Bltholagh if willdsd Bfpreciated
sted. The dielectric el ements 60 and t he conducti ng

that 0@1%éﬁﬁﬁ@@e@9nﬁﬁwar§'@nﬁéﬂ%y pedtilized.as "shifting
[00572I PRE @ﬁe“tectrlé'er&ﬁeﬁ#éeé'og HH&%DB'?uﬁﬁlo%ggflgag th& Qﬂ%at%g and

I mum operating frequency of t evi ce
increarseltlmseffacm Ienth of the, arttban@l elmenttsi3s and 38 of the antenna 30.

By an increase in effective length, what is meant is that the resonant frequency or

optimum operating frequency of the RFID device 12 is decreased.

[0058] The dielectric elements 60a and 60b may be made of a high K dielectric

material, such as a suitable ceramic material. Examples of suitable materials are

barium tetra titanate and titanium oxide.

[0059] Turning to Fig. 5, parts of an embodiment of the RFID device tester 10 is

shown that has additional electrically-conducting elements 62a and 62b, separate

from the coupling elements 16 and 18, that are in close proximity to the antenna
10



el ements 60 may include the dielectric substrate |ayer
20, and the conductor elenents 62 may include the
w@ouplhiasge el ements 16 and 18. Alternatively orPCTUS2004/004227
addition, there nay be other dielectric elenents 60
and/ or conductor elenents 62, the l[atter of which may
onductors si ze

elomegii PEandLh ol tre Ao o & Hae &FiP&quV?C?eL? %1 Theradndgeting
elemettisl 695 ah@%éb’ﬁr@“éc? GitR/ Wﬁe aﬁ’t%nnéeél@lﬁ%ﬁ% 36 and 38,
e sSni Int

as to produce Sir e resonant
mcrea‘smgqthm&ffeatWeﬂemthmf ¢imm antesda ¢lem®es]s. FT s regoramd fiequency or

optimiQfhsralife bofi of P I esicSui £ Ruberety drimarid: oo

[OOGO?HNtﬁbugwmééMQﬁéWBf thebeoridiicting Ieiéméﬁts%za éh@ %Qbfiﬂ Fig. 5
he resonant frequency of the antehna

resultg| #v a slecigase in the gesonant érmusncy] gr pghmgrmopelraémgmqmt of the

RFID B8B83 2 R BB HER st Al eorflivadpe ggniypting

elemenitd 834 AL XD RIHIReIBIhe m@ﬁdeﬂém%éﬁﬁé@lﬂ%@rﬁm@mase in the
enbodi nent of the RFID device tester 10 that i ncl udes

resongpldireguangy afiantisainopesatingpeiat ebﬁrea‘aalllsdgvrpnaﬂ ar e

e
100615 The it e e oy Updiphltp BByt Pt payged by the
dielectitpeleirients 80 pethé cengadtiigosienidbes 8D ds B3aligdd tihehat the
enna el goazés 36 and 38 of the antenna 30 of the

dielec%rq elemsnte Otnandiob e condudiing elements BRandsh mayoee
configBét &PSNif e freLERSS of S0 SaRRPIF doftbe 2% b Reaying the
optimsmi apmamg: pninlt gﬂaé;ecenisRﬁﬂyd deeices |ldang:e&maf{e@ﬁ4lﬁi7 ] dT?ﬁ

I 60 ction 0
too62f, il 2bate BT Thating dee heTel el fEing Gpleche
elemepty 60@@n@'@ﬂ%ﬁcﬁ@ccﬂi%c%ﬁ?%fleﬁaﬁtsafmaeﬁl'i‘@ 638- ma?ﬁe%ned and

increase in effective |l eng what 1's neant is
may belwtmzedmnsde@qd antgnre comfpgurahmna)aml/ar forg desitpcbtesiing
f g} e RFI D, device 12 is decreased. [0058] The
requUeEcy| é)ételef“g"pé?errents 60a and 60b may be made of a high

[0063]< Uh@'sﬁlﬂ ihithie r@@érﬁiﬁtf#equé%g oﬁﬂn@aﬁt@hhé@(ﬁ cﬁ@éé‘(ﬂ‘b? brmglng
rial. Exanples of suitable materials are barium

the Rﬁl@t q!%we fl3rodharRFID device tesirt He togetbeomaaidi ingpesatively

lsolatn]f%gr{ Fi[g%rech ‘L%&Iﬁm[ ﬁtﬁ@g @B qjegﬁqqshtﬁg rﬂa@ l)dee\r"egl%y By

operatklre@ytisrdlaiﬁid eRFIMUGETVIDE 12, RMRaY Be @agicknd tésthhe RIIBY @d\ice 12
fromthe coupling elenents 16 and 18, that are in

without |e@§eumeéua9rﬁnd)¢8tr@d reUiterd e imactivation o nierfeversgpfrom other
RFID &&fi éé@?rpaQ%{rQ%%?esently being tested. Since the RFID device 12 o be

tested may be closer than other RFID devices to the dielectric elements 60 and the

conducting elements 62, resonant frequency shifts of the other RFID devices may be
substantially reduced in magnitude or avoided altogether, when compared with the
resonant frequency shift of the RFID device 12 to be tested. Put another way, the
shift in resonant frequency occasioned by the dielectric elements 60 and/or the
conducting elements 62 may be substantially or largely limited to a single RFID
device, the RFID device 12 to be tested.

11



el ements 36 and 38 of the antenna 30 of the RFID

device 12. The conducting elenents 62a and 62b are
w@eapaoiasivel y coupl ed to the antenna el ements BOI/ESIH04/004227

38, increasing the effective Iength of the antenna

el enents. The resonant frequency or optimum operating

nt of the RFID device 12 is thereby ﬁ:‘creased
[0064] 860N pxambls e Hislesting plsarents 60 A10Pr heemslucting glements

62 maﬁ)nﬁgﬁﬂhéblg%%nﬂ @2&; 50+ Lt ah ?ﬁt%ﬁﬁ#g%g‘r@ &n QBﬁﬁﬁﬁﬁe

ere onan re Uency or o poi nt
operatihgtﬁfwueREy bf GéﬂlMHz iﬁanldptimdrh dperastmgrfeeqw&rmy afi2450 MHz.

ore G5 MR T s TG R S
operaﬂﬂg'f%ﬁu%% 3/ 1 B PR 1 Wrﬁ%ﬁ% Ber conopt

More bmédly |tasm@ oayre acmmpmmddny slmﬂingmmeonﬁmmmrqpqnailmg

frequiad AT BREERS dides. bt et BeptnaRE L deyin(s). The
devicé’(:sﬂ&%d % fb@g@é‘ﬂés&%d Me?%‘%%r o RFID’ H@Wc@g that have

enment s may be configured to shif
had thmre(q;mfenum @perahng freqeengy shiRBdD Alternatively, tesa:ng may be

perforgigy R Sriell otk VRS RED rishHhPrSluatoiSS RFER g8, or

usual tfmuehbi@sgwhebtwn dnestiéd RP1Btdeicedf hdvieg fleglienties Ghifted.
nts 60a and 60b and the conducting el ements 62a

[00664n i veilt huither hrappreciaded Hiaf differgnbertpumpper@tingfrequency
shifts fr?ésfﬁé g:?o\?r GL8 W BirfePalt @Mﬁ‘&éﬂ{?&g {’c{‘ggggﬁtéq.h ﬁgﬂﬁﬁ . ﬁtlggrequency

équency, for exanplé

shift fomdiffessdiRIAID devicpemay fatilitate testingmaltiple REHDsledicey
bri ngi ng the RFID device 12 and the RFID device
S'mu't?Q§PB$ Y10 together, may aid in operatively isolating

h I ,
0067) 1, FBARGH AP0 BpbIRELIRS P EoRaRR 8t 1 0P
multipleé pady, With éarserample the siel¢dtec RiéredisveCand/2r thvé thrducting

elemefily BEREPEHAE TG QR RENS G IeaeT ds (hat - are not.
[ooesFr The %&ﬂér ngrmlng%oﬁ@ncglo?% RrgD %Févgedt%%té‘rq olx%agq;éoe

est ed ser than other RFID devices to
selectdilelosas tq proyi@wffl@eat)ew@yttheactlumabetRlﬁﬁ) @e\eueﬂﬂdhat is

being JE4/pc&MhayOIOUNG Byl SH B Py iR AIE BRI o Enesey R.eibes RFID
devméﬁ’ﬂia‘ﬂﬁﬁ’a@bﬂ@ﬁﬁk@?ﬂodmgl PSRt FE Mgl With Bt réﬁﬂ%na/ﬂé

frequency shift of the RFID device I2 to be tested.
suggestad by dre abovegliscuagion sthieftesien opesalingnrequenpyeney be different

rom 8RB il BB BB SR B RS Wgpytiany
the sa{rﬂg)@gi@l?l% Eg\é\gre%bﬁghﬁréiﬁldﬁcydﬁ\thé entdrit 3 (tRedesosant¥requency
of the antenna 30 as shifted due to its proximity to the RFID device tester 10).

[0069] Alternatively, the tester operating frequency may be selected from a broad
range of suitable RF frequencies for operatively coupling the tester 10 and the RFID
device 12. The RF frequencies utilized may be greater than or less than the antenna
natural frequency and/or the new antenna resonant frequency (shifted due to the
proximity of the tester 10 to the RFID device 12). It will be appreciated, however,
that RF frequencies that stray too far from the new antenna resonant frequency
(shifted optimum operating frequency) may be unsuitable. For example, there may

12



11 WO 2004/ 072892 PCT/ US2004/ 004227 [0064] As an
exanple, the dielectric elenents 60 and/or the
wW@ondTasINg el ements 62 may be suitably confiRCr/Es2084004227
as to shift an antenna having an opti num operating
frequency of 915 M#z to an optimum operating frequency
be a eci at ed that the

be a IGuBCITRLSE Siltate %&@%ﬁeﬁ%ﬁw 0 Eﬁtaﬁﬁﬁ indgpeganse of
capacftfv%%&ﬁ@’fo?fa dilén %u@g?;%(ﬁe‘é%%?re‘qﬁeﬁ&%s%& rééﬁtggd eTRiE

broader concep adl f est
mcreaaecmnmpedae@a mayshake ||trrgortetxeffunptt|tu1$endnm\mtrun@ the chip. As

anothel SRR tr<ondey SoWan e R L) nfSaluachig s e the ohip
32 ma(y&$a\fée§r¢ mtég@nﬁgqme) aflBethen, TB'fd ﬁf r@aﬁﬁ 'tﬁ@?)d Pé\'}ver supply to

have ei r ~opti num operati ng reque cy shi
run thajchig &%t ifibefrequescy of theancisent (e ¢nengy decsived érom the tester

10 is R % el B VPl e RGO IF eed vavotorm

outpuﬂﬁblﬁ tﬁé\rectﬁfzerba%@geéulema%ﬂ‘ié 8 Lﬁﬂ'éb&éﬁt@ble D@O&ﬁﬂler‘ $upply for
will further be appreciated that different optinu

the chiphdfating frequency shifts may be provided to

0070f! 485280 PP 091 98 By S YRR or e

operafiragfreguaney forshe t@tﬁru’l 0.i pkérddeRcy fm’dr§§§es rectlfler efficiency
E equsly. [0067] In addition, it will be
within gl?:ﬁ)P 9134 deCHoREES REURRDAA SAcken o Rt enerasaifian is eonverted
h
to DC @ﬁb];@pﬂ ahkohi ﬂ‘?ﬁt {rfdth J)ﬁf&h%, h@%rﬁgrh%;& suitable

O and 0 e con
operatﬂ@ﬁeqtlencﬁlemm thizh tre plaip 32 méyﬂ'iaaetalar@e it chpasitincénhat

acts a§ § Yellogaiviaer BeariuagoaoNity tht GovBCRARAGID S0 Sheigy As
frequeh@y ¥ the HcBntiRg s@h‘ap SCtﬁt‘l‘e%%eazlt ttli?’efdré be%h{% rtnS?é Sﬁ‘ﬂcult to

and avoi di ng provi di ng substanti amunt’s
COUpleldop@tlﬁremkRmej?Fﬂbdevee that may ot herw se produce

o e S o ST o
3mm Mmhﬁ Ritéd. e‘l‘ﬁétsepéfa%htd?ﬁaﬂéé %’eﬁkeér?t R a‘f “r@eé]éﬁteﬁt’s 16

he antenna 30, and/or may be subs
and 18saln@ the aptennacslemestmad ant Rsquay de afoutie2 amne iesudting that

the relpf glsRoGHE BonyeRPYE PR niofieind MG inelgeflis B ape *

capacitdHiE9df S dhesitaki cepbiitors!BD 49gbelis FaEpR.i ng frequency
be selected froma broad range of suitable RF
[0072] ﬁ’eﬁ;@%lw ¢lemesbei @ Eindel §/aksoshigwmin Fige 1tmamroxmnamw the

oamo 426 ST oL NS e RIS V) Bt

however, that coupling elements 16 and 18 may be larger or smaller than the

antenna elements 36 and 38 (for example as shown in Fig. 2).

[0073] It will be appréciated that the RFID device tester 10 may have other

components in addition to those shown and described above. For example, the

outgoing AC power signal may include sending signals along the transmission lines

56 and 58 that are 180 degrees out of phase with each other. A balance transformer

may be utilized to produce the out of phase RF signals.

[0074] As another example, the RFID device tester 10 may have a matching

network between the reader 14 and the transmission lines 56 and 58. The matching
13



natural frequency and/or the new antenna resonant

frequency (shifted due to the proximty of the tester
waooso7asbe RFI D device 12). It will be appreci BCEUS2004/004227

however, that RF frequencies that stray too far from

t he new ant enna resonant frequency (shlfted opti mum

netwoplh ey HengtiEs v GDaE Ohs #0be e 06 g rensnplied from the
readet PAES tHd ﬁ‘!aﬁs%i%%noﬁ‘lihﬁ&bé@?r% 58! GEBEIENSSle ﬂfé &%racterlstlc

increases in I npedance of capacitive pat
impedgheenf thrupdadey 1drmaay basorf thequrdec bES0 ahens, exhiledtie dEisired

impedeih SR b B S B TR S AR 50 A 5S4 b4 %00 ohms.
The nfa@@lﬁﬁ@lngﬁmm mg}g@;@ Lfsfe%i%%'}‘ﬁWtHé m;sedarf&b%fﬁﬁé signal from the

rect rs int have an |ntegr I Ng
readef 14 {etheadlesired m@dar@eafbdthentrmmlssm lines 56C2pd @8r

(00757 88 st 4 altdheile Bedfive plishiAfinh HERUEES e fr D Geyice

tester HOvand the RFID géviesyl 20t whrhl the tRFIBAGaMEE aR)s FiRefdd dde
rectified waveform out put fromthe rectifiers. The

compgreq ip thermyieptatian ajh%wwedilaw ‘bant 2p e desgpbey abeve. imthe

confugﬁ@ti%nﬁ! vkﬁf?{lgléqué él? 8@5 H?ﬁlG%%t@@?Q?&ﬁ%tGA%ﬁt@%%ﬁlD

devicef 12 athas trestieiectfic ofthef cagieitosy50 ant &2s €Bhe R dtfic Riyer 20 of
{) ciency  within ﬁlhe chip 32 decreases, reducing the
the RFﬁ wgantqﬁter Hh(ki9ehbigy t'f“l‘r%@eloén'g@ﬁvert ed to DC

[0076f I”/Sné t%yfyﬁﬁef Hﬁ?@%ﬁ‘é& Mt Rlll% | ﬁgféﬁbﬁéd EWaﬁgépﬁQ?ypE?sed as

or sul oper reqguenci es

the dieléctpc 3@r theycapacidors S@age S2npite R&(HAdelmwectestend) art‘dfbsthe
s.avlta di vider in copjunction with the coupl
RFID @S 1B anay Bava sirushironer Sies flrmegisde AEIRoRpRETEDIe air
I t r
o ol 4 e 8 M1 I B e 1) o
antenr[a)ellémmﬁs@@rmmg&ocbtrw Bp2 ideviceetanpl e, the coupling

077 S o Ear e TR AR ST RS UFS g ol to-
roll prom@sl@ t@étch plalAPof RAD YK IRBID Fit éﬂsi pafts BRYr Bfe BR Aol

mm Assum ng that the relative |eI ectric
materlab?@,t ahe tester A8 may bevixed nrg lagiadippcwith dherwatoua RRID devices 12

veing {5 ARBEALANGE oG g g B 18 Ty el o ey

be apEbpmateiydifiven tolnmean@mbrw\/ﬁies 1?Qasﬁﬂﬁﬂe§ﬂe¥qoasl'ﬁéWRFlD
correspondi ng antenna el enents 36 and 38. It

devicegplg: @y dneve Contnwausty pasidbe tesipr 1agorealter@at|\seln @agh @f the
RFID détidEY 12 fndyPh8ese B bs 1§ hs i KM sbl%Under the RFID device tester

10. The RFID device tester 10 may be coupled to a computer or other device for
recording results of the testing of the various RFID devices, and for enabling the
devices to be matched up with their test results.
[0078] The roll-to-roll process illustrated in Fig. 7 may be part of or may be
operatively coupled with a larger roll-to-roli process for fabricating RFID devices. It
will be appreciated that roll-to-roll fabrication processes for producing RFID devices
may include many well-known steps, such as depositing various layers (e.g.,
adhesive layers, metal layers, and/or printable layers), modifying the layers (e.g.,
selectively removing parts of a metal layer to create an antenna), and/or depositing
14



antenna el enents 36 and 38 (for exanple as shown in

Fig. 2). [0073] It will be appreciated that the RFID
waleaiso®spest er 10 may have ot her conponent s i PCT/US2004/004227

addition to those shown and descri bed above. For

exanpl e, the out goi ng AC povver signal may include

oS 185 AP B e Ao
proceé%é%aﬁo P%FEFDtdéV@és‘S’ﬁféﬁaQe ﬂﬁpgg@ﬁ‘é' Phick &Goﬁi‘ﬁj"f@@ JvHﬁ:h is

phase RF As anot her "exanp
herebyhrmdﬂﬁd)@t@ﬁabyufefe{remeam ifsOemtrgtyhave a mat chi ng netvvork

[0079£e,é\r’\1§§\n %ﬂe ! ?/gﬁﬁr |guiag%wf)ggg%?aﬁgag]§§§fc%r}es ereﬁ‘) is shown in
Fig. SRﬁhét"é‘ﬁ?Wé@&H TeleRfENON & a'i‘iﬁWé@nd‘Hiéléétﬂ@l n){éry?@ﬁ%d 20b

he i npedance of the signal transmtted
covermgéhl@pomnlmgnelememtsd@sanct%mrel part;esofaeeameess 76rund 78. Thus,

the coffof meits S A b GindSle iciEBR GRTa s ane daLPRaray b8
annu|amadmgé§haﬁed hEhé lc@bﬁllﬁg?élembrhy 16hhd 18 A1} B& icBlpled to the
i nes

and 58 ma%/ The mat chi ng net wor k
readefrdd ima miareeSMar fa theh@ounlmgai@ﬁ@@b@i abave withrregard tmether

eader 14 to the desired i npedance for the
embo{llngennstm ssion lines 56 and 58. [0075] Fig. 6 shows an

[0080]al The REIDwievicd tistere! @ shewh at Fiy) Saebyarivoliee dvkl B stationary
vice tester 10 and the RFLD device 12, in which the

sheet Rr:rctﬂ %févateélaibawg. Fpliality of &P Psleyisesd 4 tp badested.

Alterngg\éesg,ftﬂfan t con?‘?sé[gt g 18y @&-ﬂﬂ v\ﬁf stgﬂgng%i% fhl%eﬂleet or roll of

RFID dévicesemimbms nm coatdm:i;t/wtattbe ftheels YﬂanBFmD Ttie‘dleme:eltéster 10
s the di ectrgc of the, capacitors 50 and 52. The

may afiien@gepHiginef Mapta 3 conaisiant 8 xietse BebiaaTbineigpupling
elemethl 96 ahd 15 theucést‘%? 1@%&& &b aﬁt%%g]elﬁmeﬂté’ 86 ta'ﬂef38 of the

alternative, 1t wll bé appreciate an air
RFID de\ylcbé2used as the dielectric for the capamtors 50

FI D,.devi ce tester r the., RFI )
0081 fiofebanath8FafEmayis SoffatraRes ot D de g tpdet 50 is shown
in Figsr® éﬁdiflo F HecRedraty) éhcfwrﬂ in Bl?PQ*%ﬁbW%%r fé&@in?%f@il*l@gdewces
el enents 16 and 18 of th D device teste
12 in a rall-togioll driaeess, avitnthe I%Elthdaweas 42 helirg iRFa Hixeidvelationship in

cose SRRy 145 Bl Il o B S R Bt G cver
while thepbliingdtetizl 70 isREdriataie wafofieh.t additien ptﬁéttésl@efr 10rshown in
are on a roll material 70. The tester 10 fixed

Fig. 9 pavariageresly amables testing of w&thIﬁflﬂedﬁ\@QQﬁ 1 at beeﬁi@ne
[ooazirﬁ/gé ‘rég?wﬂmat tth%e%%r §H YT PaRS: dd 't RSL Phute pairs

of coupling elements 163 18a; 16b, 18b; and 16c¢, 18c thereupon or therein, along or
on an outer surface 82 of the roller 80. The roll material 70, with various RFID
devices 12 thereupon, winds around the roller 80. The outer surface 82 of the roller
80 moves at the same speed as the roll material 70, such that the roll material 70
does not substantially slip relative to the roller 80. It will be appreciated that the
RFID device 12 thus maintains its position relative the corresponding pair of coupling
elements 16¢ and 18c, for a certain coupling time period (as long as the part of the

roll material 70 with the RFID device 12 is in contact with the outer surface 82 of the
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be appropriately driven to nove the RFID devices 12

past the tester 10. The RFID devices 12 may nove
weomtiomsousl y past the tester 10, or alternatiRel/ySmagohni227

of the RFID devices 12 may pause to be tested as it

passes under the RFID device tester 10. The RFID

i 10 b | ed t t he .
roller i B RETD Heuiss, 1 g tous essubebHeO USh kng comrasending pair
devices to
of coufihg MRS e o B o coBpi B B8 AdC o) The-
[0083} oThe rotatioh Ispped oé dise rdllen 8Oraatcetthei roll Fnaferidl Tayndebeaelected

such gt e, GIPURG t5P BLaitiignt oA loh B g SIS D devipe 18. It
will ald¥ bé PBrédttedchat est & gﬁfenrrﬁtdtr s ugékﬁf'aoléf% Niameter

processes for produci ng RFID eV| ces may inc e many
roller rgsults kha\}wnmrequheg(ﬂmeas depositing various |ayers

oo R0 1 e Rl i

havind BBtHI8 @uliuts Svidta @dtamtigint BeY erwill deCs Na)of
%nd/‘cl)pr deg%gltlng fﬂ@\%o 2004/ 072892 ‘gg% U82004/ 04527

COUpllogﬁlngnf@dﬁgbb@rﬁ\@n(xesrgeceobar@ung)the putartaurfageta okthe roller

o0, ot SRRt St b Qe 80 B[P 589585 1220 e R

materi\ahVOh HaS/|n¢muﬁmre Ipaﬁgrdﬁ@baf)lﬁib B nicHie bANKE rblfer 8Gma Ty enable
nti reth§e 0079] . Anot her alternative configuration

testing gemp WQ@W%Q sigp{agesHslinwhich Favantagequrly epeds

ng elenents 16 and 18 and dielectric |ayers
thete%[@ mg é% covering the coupling elenents 16 and 18,

[0085kr Refearing toFid. HO, Weerdlsmateriah @0 MRay irove, fromfses@pplWrd)thO to a

d the dielectric |ayers 20a and
ke-oBlETE, Aot M S0 5 SesbEaonnilsufinng rol 80 o
maintsth %%?n Sl}a?ﬁl?e?%lﬂrﬁg@ l?@ é@%%ﬁglq%@keﬂ@@e dflgt%‘fjcﬂfméf%rlg‘ 70
may beefgcaveﬂ fronmbearuppmmbloﬁam’enm tak@@:&&bllmebﬁﬁh@od envoressuitable

tester 10 shown ip Fi 8 V. r ed over
motor§ﬁgy|pgr9£\eyor @ﬂ%ee?P the &gﬁs %ﬁi %52 podg rr@\edor both of the
rolls 90/apgadd.ty of RFID devices 12 to be tested.

Al ternatively, the RFID device tester 10 nmay be kept
[0086]st Bive comfiguration bétheneaits Arancth9?, arid thRFldet=80.c86, arrl 92,

shourl 1845310 e ST 5 A et 0840508 MR paurations

which ﬁm(}ﬁlhéﬁﬁ@totﬁeﬁﬁoﬂ@?@ rﬁ@émﬁﬁémé hendgyepabiings. el ements 16
18 of the tester 10, and the antenna el ements 36

[0087], g wilBbe Bppreciateg ithatiany REaD1ester in the configuration employed in
Fig. 9 may have coils as part of its coupling elements 16a-c, 18a-c, and thus may be

able to test RFID devices that are not high-frequency devices. For example, the

tester may be configured to test 13.56 MHz RFID devices. Thus the coupling

between the pairs of coupling elements 16a-c, 18a-c may be capacitive, or

alternatively may be by another suitable mechanism.

[0088] It will be appreciated that the various embodiments of the RFID device tester

10 may also be employed as readers, to detect the presence of RFID devices 12 or

to otherwise receive information from RFID devices 12.

[0089] It will further be appreciated that a capacitively coupling RFID device

tester/reader such as described above may have a variety of suitable configurations.
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[0081] Yet another alternative configuration for the
RFI D device tester 10 is shown in Figs. 9 and 10. The

W e@ber289D shown in Fig. 9 allows for testing PET/BSI0D4/004227
devices 12 in a roll-to-roll process, with the RFID
devices 12 being in a fixed relationship in close
proximty to a pair of coupling elenents for a mni

For exgipift 6TRY itheevig dpsterlraacer iy have swiaklyshpped afs or other
openifTRLT8Lb Yo TP &icod b AU (A 4351 g B
havngFDdeewwesatthhed omrmdéhenwm colifled 2herato. shovvn in Fig.
100905 e 3he, the R\ oMb Pareii tagal lash, For
examph8 bthe"’ﬁF'lDléé}ncé%?a be faeRﬁFH‘ SR?P@?%@_ é‘%ﬂ? z?tg%h%rd to¥dnductive

an outer surface ero
leads theat elioi rdt fRactioni ashacanventoriiFabDtertevi Emp@sﬂheludemnRFlD

strap ISPl T Ay FelRioidiiossand e St bnat ditef g he name 1
CONNECE! @ilabfd fr@Mqhhltub‘s?Elédih%n"éé' |THTG9§ ﬂ?{e' \?elrlom erﬁBSélnﬂQ{ts of the

substantlally slip relative to the rol .
tester prayabpe suitakiedar ysein testing RFDD O aﬁlaémm mtb cmmdmmhv&]s

elemehSofiR R Bt farttockel ol e Bl I grtha A1

straptlrre period (as long as the part of the roll rraterlal
th the RFID device 12 is in _contact with t

{0091 ]oulméf '9§u1r1‘ and 1@zmbodiments ofvan RioLy devigs fest sys’tem 110 are
showr] SHERI4RA2E8: o1 bh el S BB TRE SR o o e

fixtureci@4p! Th@te@t Gmﬂmé 9 23lﬁncladds $Bifting elentertoURbBifogshifting or

er|h 0083 The rotation speed of the roller 80 _and
changfﬁget PJEF mtéref%en% qwtlawrg epeeating frequanayrpfran REID device

12 v AL BT (R 81 Gl o8, TR B SR may
includé drelactgc%menﬂsatzamamqbeéab (kige 10¥ fox de@rwngi effoetiay length of
the anlginegelemERtprP Ao R G0 BVisha 21 sAlsmai e gl Bfting
elemeh® @6’ ﬁ%@%clﬂlﬂe h&gl rjfdd%ltlﬁ é‘ﬁf% 130aaa|$d 48bB"(¥ig. 12)

j oi nt appr eci at ed
for mctaaasmg a@e@lvedengm cufst;ae mt@melyanmms 66 emdowdf theeRFID device

out rsu of the.roller
12. RS P B8 Gf® T flay St iSnard efiefeBE SelBummopeyating
frequehB¢ of tHd RFIDH@WC@' 12/t a Weined sirilidrit8tRatisH the FRIID devices
coupling elenents on the roller 80 may enable testing
testersp10 ﬁhpwnpn FIFFADrREo; ard deacmeﬂjaba\r&aombiswhlﬁmgaﬁ resonant

recuoBy BPHAUGRH bhe SRAE o ey ) RERIZPEa R
substahtiany Amite@ b ¥ ditgle RIOD @evdce 12 on a roll or sheet 134 of RFID
devices. Thus the test fixture 124 may enable RFID devices to be tested singularly,
despite their close proximity to other substantially-identical RFID devices.
[0092] The RF tester 120 may be a conventional RF reader for reading RFID
devices through generation of a relatively long-range RF field, and detection of
changes in the RF field that occur due to the presence of an RFID device within the
field. Further information regarding suitable RF readers may be found in U.S. Patent
Nos. 5,621,199 and 6,172,609, both of which are incorporated herein by reference in
their entirety.
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take-up roll 92. Rollers 96 and 98 may be used in

conjunction with the roller 80 to maintain a portion
w@boonlzssnl | material 70 agai nst the roll er 80PCTE82004/004227

roll material 70 may be noved fromthe supply roll 90

to the take-up roll 92 by one or nore suitable notors

dri vi %one or nore of the rollers 80, 96, and 98

[0093hnEine RidRedeyicard2 Ima be krsted by having HieRbreadenss) emit
energg%%\g%ﬁ &93&9#63@@ C\’/\'/ha tJ) %r}_é’ th"f’t%g rgggn%ﬁqlnﬁ?fe 'dr?f lmum

operamﬁg fraquehcyof tiedRFNRdewty 10fin $hie tediifizturentadg LEBmt:e d)lrms

whi ch may include other rollers rrechanlfs E_&é
frequensyiis éﬂerﬁﬁb@q‘}‘ the ngtyrel '@esoéﬁm @%ﬂ‘é@'&i’ @ H?:\{Be'é% ‘{9"'03 on
the ro@lg\?/tsﬁéet' 1‘34 %b%%ﬁtlbgwﬁlin%%ﬁ?méjﬁﬁq bfer 15_0%gzp§%nfmed to

€ COl art o s ¥co ng e Faivent s
the sirifla-RF|Dadelitd 02 tinatyis ltnemga'kelsesd oAftestestfgy Dheéeshest or rdlhi 34

may bl gt i GRTEUPE b4 aupwing SETRRST meoiier RFID

devicégg’fh §§JnngH+@gms ; |ﬂ|\f&coﬁ%§?ﬁ1§§§5%%%é% toScdiple to

|ng e -c, 18a-c e capacitive, or
indivicaial aﬁiltdaMQS omy sﬂneebgr eotloaframchglevices. e mechani sm

0 It [ 1 j that, th
100941 B it bt arbrasiafiLPBRIE BRI Bevitgeetl Sysidh o shaym i Figs.
11 an@ ARl 1B%§ bheanoliRiRECAS sultablESihahhnhES diASefEhedfaridusD
deviceS 12 or to otherwi se receive information from

modifirgtions éescvd@dlfpr theoBEYP deviog testers i Ph droriexagppe dbedesidfixture

that a ca t p C .
124 ke, repERTEIL G ¥ ERDk BRIBe RTHECRF IR doyog test system
110 a¥ daHEINA ﬂfll-t‘@uﬁoﬂ &gonfigurations. 16 WO 2004/ 072892

PCT/ US2004/ 004227 For exanple, the RFID dev

[0095] eEigs: /1Beiibt4 pagwWinneexampIgHT %Raﬂédeglp@ttgsfoﬁys&me’%oo for
testmg? %%délg‘%@ fogrRﬁlﬁ)Cfé\Xé&goﬁE,ags%W CP%e fddt E%‘.%ﬁ?é@@ |r%ludes a

r réceiving o ct's "having

proxmat)i sersst 231r0 f@? detewting the tmiaﬂdntdﬂ eows @f thed BFOD d@esnomstm as
t he D devi ce nmay be_a

the W%BQE pasgpd t‘éﬁ@&ﬁbltﬁe tw@yﬁﬁr\bZeQe ﬁr w&gf"wgyagermr@m may
mclud%tcfr%o?lhl?m BEE B1ein&its in&t dAsbefle | e @ﬁlf&'&ﬁélé@tngéﬁ*ﬁ@?n&@ﬁve

unction as a conventi ant enna anpl es
materiahohute veeb RE2,Dhesshyagetasting REII[B devimes/Al4en

[0096 R REAeS Sy GIem AU InS B st § BuHeE o Feset Hﬁﬁh@”ﬁ@emd

cong B S BTPLIRR ot i A FSATOID, B8 880t i
testing| &hertesters 2ﬂﬁex§§mﬂé a peltfenrnmga:‘@dst on gachxafithe RRID dévices
204. TRE (%escttelrswf& %’ladysu |zetca%aC|t|veD coupling, such as described above.
[0097] The staggering of the testers 212 allows sufficient separation to allow the
testing of individual RFID devices 204 without interference without between various
of the testers 212. By placing the testers 212 in a staggered configuration, instead of
next to one another in a row (for instance), the testers 212 have increased distance
from one another, facilitating their operative isolation from one another. In addition,
the staggered configuration of the testers 212 may allow staggered timing of the
testing by the various testers 212. With adjacent testers 212 operating at different
times, the possibility of interference between adjacent testers is reduced, further
enhancing the operative isolation of the testers 212.
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strap. [0091] In Figs. 11 and 12 enbodi nents of an

RFI D device test system 110 are shown. The RFID
walewiozstest system 110 i ncl udes an RF tester RQOUS2004/604227

test fixture 124. The test fixture 124 incl udes

shifting elements 126 for shifting or changing the

(0098 e plo iy Sensat2 Thablacts e 1BPAGE Ssib PG Ha phe RFID
dewce"s% fTmé %P&(I?ﬂ?ﬁ?:seﬁgﬁg 510 {4 66@32‘/22%(1%%12 tﬂ@teste{s 212 to

i ncl ude diele ic elenents 12
triggerf et appropsiate fimesf thectesters Qéﬁgo iestfthe (Rfd Dadt\doem204. The

resultsofBEIESITEDY B g 11 are utirei b iBe tharkers 21449 gglectively
mark sﬁ‘in;?ébf tHeaRFYD @%ﬂﬁ:@@tzomgf&' SERRIE b&%ﬂarl@ﬁ@ tHSRF 16 deWices 204

for 1ncreasing ective lTength he ant enna
that fai teerteatingdwy, sonesanpe, nhbd@ﬁpmsm@tmg:@pemzpn Within eheeptable

paramb s Euand Py e R s GV RSP RIng RERY BR%bsSiay inavs

204. ﬁ@m%rsszm h@ly ihcluddatitabletifiejdfhddkemyi ces testers
shown in Figs. 4 and 5, and descri bed above. This

[0099]s rF igt 1 Aghewsrars example ofitee eorEstiver PajR Phihe: t@gtsﬂatengOO.
The plfo&ﬁﬂiwg&%(%&?ﬁsobﬁnt{i ﬂ%ﬁéﬁ%ﬁg 2 J?C'%e@éégﬁvelf B?ﬁﬁl@ﬂttbﬁé h%r via a

computdd220, dtfidhlas d@uiteele pefborsal tdoeniigat, thiodghrie 3¢ dfayitable
enabl e RFID devices to be tested singularl despite

input/quiRiitcarfss d herRyeximitysansos g ingudes arnal%my Ig)dwwﬂl ﬁ@ﬁ%fs
222 i R05RAo 4 R3GH B i 06, MR MYuBRs % prowimiy

convent |
sensot pmwaghumiyandtpmmnmfy senser atput.(dujzputo Ndhe proxemi®Fsensors 222

el d, det e changes in the RF field that
and 23448 b Rev e DT S0 ety e nepio Wi gehianiy s rand”
conﬂgur‘aﬁbﬂ fﬁﬂtﬁgﬁéxérﬂg%rdfaé élﬂﬂab’l@ %{’t? S%Hbéraf@aegl%%qmlty sensor

readers may
availakiadran TTecks 09 he pooXimitly aﬁlmsohcatﬂe’zmwmayﬁm atseitablerRS®232 card.

ekt e N Ty
systerﬁéi‘éé;%blé)bf havdititg té?f\%i Sndikd Q?hailszi‘ér éﬂhﬁolllﬁg%rpﬁyatﬁin & the test

uency correspon |n to the shifted resonant
Systerm 2@ uén Wdﬁwndptqqmtr@ilm@mamm o thguesteys 8121 the wmputer

220 i KRB B NREHAE kAo 5 Rt i st o

examplé By uRginkaifihgat e of¥eriBl Agvbess eNcorifbmingl RFIDY deviees or
134, substantial coupling with the RF tester 120 may

inlays.p&he sempidar 280 mayebe pwl@dwtb syéableesaftwanede gogomplish its
purpo&es' ng tested. After testing, the sheet or roll 134

[0101] It will be appreciated that the computer may have any a wide variety of
devices coupled thereto or a part thereof. For example, the computer 220 may
include a keyboard, mouse, or other device for allowing entry of data and/or allowing
control of computer operations by a user. The computer 220 may include a display
showing, for example, status of testing operations and/or results of testing.
[0102] The testers 212 include test dipoles 230 coupled to a suitable switch 234,
which in turn is coupled to the computer 220. Coaxial cabies or other suitable
conductors 236 may be used to coupled the test dipoles 230 to the switch 234. The
switch 234 controls timing of the testing utilizing the various testers 212, for example
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may be shifted relative to the test fixture 124,
allowing testing of another RFID device. Thus
w0 200gOT®RMe non- capaci tive coupling nmay be useRCT/US2004/004227
couple to individual RFID devices on a sheet or roll
of such devices. [0094] It will be appreciated that

the RFID device test systens, 110 shown in Figs.
contraliing the traipasef theending, ofdbe signaspalond theﬁﬁﬁfgpgles%o to

capaqﬁl@)}ﬁ@ % éb.g geeé'i?f §‘ 23?86i ltl%f@lﬂ)zg%zlll&%?q% bfg% IcBanuter 220
uses informatieon fichh th‘esprdmemltly%hpor 2@t coMnolat’hedirmmg of thee testing, in

order Eyggiﬁé&ft]eattgg’p Qshlqnlg[: hy pgylggg l2OI \ggé eap{p%ﬁtgfytlggate% gegﬁge {9 the

test dPORY 24E d@ﬁﬁ@"ﬂi%&é%lp@gﬁk@cgﬁ\‘él%eﬁﬁpﬁh 18 Y4t RF]@Q@VIE@rreader

esting a we devi ces or 1nlays 204
238. test systen1200 includes a proximty sensor 210 for

[0103ietl‘ﬁ0tl n ag | ocat i on f iﬁgﬁow‘%é:topﬁgrﬁggfg}@”lég@,stzé)poles

- Bt M A QeQice5 04, ltipl
230 tofh% r%%@léi’tﬂgg Igcg/?legt h%%ﬂgr@eosferhglgbyRF eQice in multiple

columeisewithiacsingle wadencin Fig. 16narothar poasibleecaiiguration of the test

sysol SRS L R R T8 e B P 2

has nﬁﬂt"&ﬂg%pﬁﬂs SOt Gg=rt bé Bireethfcaupledriase muiplewipsies 2304
for markln RFI D devices 204 that fail in testin

[0104Thd heégs@s@t@nzzw@@utt@ canrbie of reating about 200 E\Eéla dewices
212 I
every 45 H P OB A8 Bl as descri bed apove. [ 0097

[0105] hEig t1FusHs WS geLandther b@ﬁi‘twrétmaiéf ﬂiel tewbsysiéii 200 nThe system
Separation to allow the testing i ndi vi dual RFI
200 inglidesea pRoPTormiers %%am@?éac@aw EpigRled Efémﬁectlve PCI

card 22’4}{251‘?%%46°fTHéqgarrd§52t49fr$nozé£6 RY eQEﬁﬁbgglaegqg frﬁ@ﬁél)%{téts%ers 212.

Staggered con araf Ion, 1inNs

A smteb@ chuitd ear thg tgstecsl\m 2 Wa\venlabtmfrem FeblgeEItaelscbmcs Thg2

have i ncre i st ance om one anot
compiigts PADATE A Al Flsggeniad @ TeSBrsiNGRIORBil spasors 250 and
o5o another. In addition, the staggered configuration of

the testers 212 may al | ow staggered timng of the
[0106] eFig.nP showda timingaiagraes8eo sorxirk pwsihilia/o@fd'tming of the
r ent

oyt 18 o R e P B i B decton o

an inlé? oh@AEGRsh 2021 trRersen@BPMPEL 304 [Hefinaprdkt WihdowPb@s.! During
0 he testers 212. 18 WD 2004/ 072892

the teeowirtgm«)e@& dloet fesster :gmgeqform@vpm@xs apefatiopasacopmpand 310
rom (B ERAR A2 TN esoD! RGN 5F4 WaF R Ry 230 0
one of HEPlipBIdsn3dier fepbAES 338%rdr the inlay of the RFID device 204,
transmission 322 of the response from the reader 238 to the computer; and, if
applicable, sending a signal from the computer 220 to the markers 214 for marking a
RFID device that has failed a test.
[0107] Although the invention has been shown and described with respect to a
certain embodiment or embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of this specification and the annexed drawings. In particular regard to
the various functions performed by the above described elements (components,
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trigger, at appropriate tines, the testers 212 to test
the RFID devices 204. The results of the testing by

W0 b@4pesvers 212 are utilized by the markers 2HAT/U82004/004227
selectively mark sonme of the RFID devices 204, for
exanpl e by marking the RFID devices 204 that fail the
testing by, for exanple, not denonstratjng operation

assemplies; AeWseeHIAUBPRSions siel.dhe termpe(pedinga Frioranse adk

moar QR KUY SIG PO DR TSI B P el
othen&if@@@ﬁjicﬁe@, tdlany btemeramrdzlﬁppﬁermé thd epeq:iﬁem‘mn/cetiopalfgbe

of the test, system 200, e proximty sensor, 21 n
descrippe GBERT U o>y begRduBgianall Fe ATy e BRUeh &Pt sitcurally
oo RFEL) Bl R8s S SBr e S RS TNGrei
illustraied eixemplayesrsbodigieht ion emmeimantsadfrthefinvendion. doaddition,

ot SS0ES T PR G AT S B R wir
respe&UBRINly BRE AP TRIBSEVER ARIstiafdY bfribibdiRHERts | BEch feature may be

proximty sensors 222 and 224 nqy be Keyence ED-130U
combipedwiith ope oensether festlires gétheepthien emwodimeats, as may be

. configuration. t her . I f i e proximty
desireicahe Y Bious Ry BT Y bR APUCARAT, T ek
The proximty sensor card 226 nay be a suitable RS-232
card. [0100] The conputer 220 may be any of a w de
variety of suitable conputing systens capabl e of
recei ving and sending signals for controlling
operation of the test system 200. In addition to
controlling operations of the testers 212, the
conmputer 220 may perform ot her functions, such as
recording the results of the testing, for exanple by
mai ntaining a log of serial nunbers of conform ng RFID
devices or inlays. The conmputer 220 may be provi ded
with suitable software to acconplish its purposes.
[0101] It will be appreciated that the conputer nay
have any a wide variety of devices coupled thereto or
a part thereof. For exanple, the computer 220 may
i nclude a keyboard, nouse, or other device for
allowing entry of data and/or allow ng control of
conmput er operations by a user. The conputer 220 may
include a display show ng, for exanple, status of
testing operations and/or results of testing. [0102]
The testers 212 include test dipoles 230 coupled to a
suitable switch 234, which in turn is coupled to the
conmput er 220. Coaxial cables or other suitable
conductors 236 may be used to coupled the test dipoles
230 to the swtch 234. The switch 234 controls timng
of the testing utilizing the various testers 212, for
exanpl e
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19 WO 2004/ 072892 PCT/ US2004/ 004227 controlling the
timng of the sending of the signals along the test
wale@aloes9230, to capacitively coupl e the testPdi/pstoes004227
230 to the RFID devices 204. The conputer 220 uses
information fromthe proxi m'ty sensor 210 to control
the timng of the testing, order to assure that
the RFID devices 204 are (élpﬁﬂ\d)ﬁérl ately | ocated
o the test dipoles 230 during the testing,
Whatd%&%t]@\égd%trol the input to an RFID device reader
238. [0103] The configuration shown in Fig. 15 all ows
coup Ilnq of nultiple test dipoles 230 to the reader
248 A mataod / tqsﬁ@gt%@dm feareney idepiidcaioniRiZi) deyice,
in mltiple colums, wth a single reader. In
comp%gzhg anot her possi ble configuration of the test
sy:apaml%l? cosiplihgan. RFID dévdce tasteniorat antensiacyirthe RFID device;
[ t he devi ce reader s nultl e inputs,

Son ARG AT A UGS BBt FImABa D dDFRISR B e ti pol s
2ﬁgrng[tﬂégﬁ}g%%gOS@,&%}}%@W%M@RF@%%&apab' e of

readrng evi ces every seéecond, one RFID
t ggneradingsa neturr 8igaal inkhg RAID ddvices anet  anot her
C uratign of, the test system.200., T stem 200

- Betasd el Sighdl wiena e 3 18 paradhe JR T Coupt e
to a respective PCl card 244 and 246. The cards 244
and 246 are each coupled to nmultiple testers 212. A
s@i tTs mecthm obclaim 1t mhereiptiee gepemting taea:iutg@he signah

| so

includsy Gerinr&iitG Mk Sutabiify sERADAA Sonal el Sapet ipifeidt from a

naturbOE8Bhafi flequiéhdeMBe aintériAang di agram 300 for one
possi bi | i ty of timng of the system 200. The

pr OXI mty sensor 210 regl sters an input 304 indicating

put %%%tkggq a|rﬂ es wcﬁg‘ﬁ%%%wﬁfsgﬁg@mgtSh'ﬁ'ng

an opt\hﬂdﬂ\&pé@@ur@ﬁet;@éﬁ@ of208 aptsrirer fidmvihie reatarad pesaidnt iegquency
a conmmand 310 fromthe conputer 220 to the reader
ofthez@stenﬂaé\(h@rﬁm’@%rﬁwnifr@ﬁwmﬁy reader 238 to one of
the di poles 230; a response 318 fromthe inlay of the
RFI D devi ce 204; transm ssion 322 of the response
f donihehmetleadlef cl2BB 3 avhiehein cloershifitg thenoptimbm operating

appl i cab) e, ,sendi.ng . a signal fromthe conputer 220 to
froquE IETISEISTRoH 8 1R PRTRMOP DO JEAUB Y hat - nas
failed a test. [0107] Al though the invention has been

shown and described with respect to a
5. The method of claim 4, wherein the decreasing the optimum operating

frequency includes bringing dielectric elements in close proximity to the antenna

elements.
6. The method of claim 4, wherein the decreasing the optimum operating
frequency includes overlapping portions of the antenna elements with dielectric

elements.

7. The method of claim 6, wherein the dielectric elements include a ceramic

material.
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certai n enbodi mrent or enbodi ments, it is obvious that
equi valent alterations and nodifications will occur
wao o00antses skilled in the art upon the readi ngP@NtS2004/004227
under standing of this specification and the annexed
drawi ngs. In particul ar regard to the various
functions perforned y the above descrlbeqdele

(ohpeesthed Jela BoveTe T BSCTRTIOESIgIIjoasgss & material
select?asfr%'ﬁl?cpdjgro@e r?s‘?s°’crn &"H?a?ﬁr'rﬁ tétFéStlta‘ﬁ"afe éndttr%lﬂﬁrr &de.

a reference to nmeans used to describe
such el enents are intended to correspond unl ess

e g T
frequésrﬁ?trnélﬁde%‘ Bﬁhg 16Y n%glw Mé‘r‘r(ft{;étﬂwgliféﬁl@;n@ih@&é‘?hmmrty to the

uct ur |va ent” to cl osed structure
aﬁenmﬂb&hﬂ@@ﬁforns the function in the herein illustrated
exenpl ary enbodi nent or enbodi nents of the invention.
In addition, while a particular feature of the

| TY.emhe PhethiBY dTY¥EmPe arhéteftihebsaiitingane optittum opepstiig

to only one or nore of several illustrated

frequengydacliiees §1creasing e pptimummoperatingfrasiuedgywi t h one or
nore other features of the other enbodi nents, as may
be desired and advant ageous for any given or

PR1.t ThYIméthaamfickaii o0 wizdreWAheQAs/cértPhe optlmum operatrng
PCT/ US2004/ 004227 CLAIMS What_ is cl ai med is:

frequensyriaeludes besginge!actisalivcerdipivacsiemests iy ¢lese p&xlmlty to

Vi gﬂFr|S|ng capacitively coupling an
antenr&gie%%@tlﬁce espgr 0 an antenna of the RFID device;

generating an outgoing signal fromthe RFID device
tester usi n% t he out go I gn

dBi Ebe m@f@ﬁ I 2 wl@@r%rnsqﬂ@ %H%lnguﬁ&tl gs ?QEF‘@]?'BI the RFID
d
devioq R SF oA BaHNrfip (SRR AL B 1 oaof claim 1.
wherein the generating the outgoing srgnal fincludes
PFA The B hPBriE siasretiie dinstalbfiin SerBpERancY

includgg %ﬂ%r&ﬁgﬁ Raquéncy hf‘eﬁ @EMaHﬁalﬁ) tﬁb"@a?ne BYith&8hifted

risi prior to the generati fting
resonant frequency.

14. The method of claim 1,

wherein the RFID device tester includes coupling elements electrically
connected to the reader;

wherein the antenna of the RFID device includes antenna elements; and

wherein the capacitively coupling includes aligning the coupling elements with

respective of the antenna elements.

15. The method of claim 14,
wherein the coupling elements are attached to a dielectric layer; and
wherein the aligning includes having portions of the dielectric layer between

the coupling elements and the antenna elements.
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an opti mum operating frequency of the antenna fromthe
natural resonant frequency of the antenna to a

W@ biofiiozas92 esonant frequency. 4. The met hod of BCHU82084/004227
wherein the shifting the optimum operating frequency
i ncl udes decreasing the opti mum operating frequency.
5. The nethod of claim4, wherein the decreasing the
op6i Mihe medrat dhgaint idguency i ncl udes bri ngi ng

dielectrjc el epents in.close proximpLy to the antenna
eWi\%‘H{‘_&he&SUEﬁ@ ﬁ%f'ﬁ%’&sgf’ggﬁgiq%)%{g"g erein the
deMcpsinithe RN @aNlitanspAapef arbinmatérigiggeacy i ncl udes
over | appi ng portions of the antenna el epents w

th _
dmkieseinrthe alighingdneladey bringiagrtbe msution otihg rallgnaterial having

reint: k ' e S, Al '
the REIS et IA6: SGE 6k B HeCSkRo e B 95 M6 rafgtes.
met hod of claim7, wherein the ceranmic materi al
includes a material selected fromthe group
cdisihe methad ebelaimn!Bevhgrain ths aligning & pattafiasgll-to-roll
rocégéide' 9. The nethod of claim4, wherein the
P ecreasing the optimum operating frequency includes
bringing electrically-conducting elenments in close

roximty to th ant enna el enent 0. The t hod, of
ci1g: mhe haadrhoeha s Hherindne @Qﬁ%%vﬂﬁﬁﬂso??gf o5 geet or roll
with étﬁ@ﬂRﬁmﬂeivfbgsl’lﬁﬁlzed;@ﬁr easi ng the optimum operating

requency. 11. T thod of claim 10, wherein the
i ncreasing the optinum operating frequency includes

o B e yratasd G SBim BBkttt ¢S e RTRUEN shifd BRiudes
shiftifBtHEORIAfveCHSHitB I oRBIRFID dé\ics Mdtér Asd tie skistsor roll.

bringing the RFID device and at |east part of the
tester in close proximty. 13. The nethod of claim 3,

128 clth Ko PERRLADS, MG 2l ARHBLIEs DRGHYIGE shoot o
roll. as the shifted resonant frequency. 14. The net hod of

claim1l1l, wherein the RFID device tester includes
coupling elenents electrically

21. The method of claim 20,
wherein the sheet or roll is a roll; and

wherein the moving the roll is part of a roll-to-roll process.

22. The method of claim 19, wherein the shifting includes moving the RFID

device tester.

23. The method of claim 22,

wherein the RFID device tester has circular coupling elements, and

wherein the moving the RFID device tester includes rolling the RFID device
tester over the sheet or roll.

24. The method of claim 1, wherein the detecting the return signal includes:
capacitively transmitting the return signal from the antenna to coupling
elements of the RFID device tester; and
24



connected to the reader; wherein the antenna of the
RFI D devi ce includes antenna el enents; and wherein

w0 b@4ozs9zi ti vel y coupling includes aligning tPEr/US2004/004227
coupling elenents with respective of the antenna
el enents. 15. The nethod of claim 14, wherein the
coupling elenents are attached to a d| el ectric |ayer;
afoawavrdieg éhe rethen aighghirom the coughrg BlaMenris joithe &%iewf
the dielectric | ayer between the coupling elenents
and the antenna el enents. 23 WD 2004/ 072892
PSR/ YReQRatHIM e olaiml 84, WﬁéreW?tH@fbrWérdlhglmﬁlddes fdmaﬁdmg the

the coupling elenents are part of a rol wher e r]
return $ign@Ma5t gefgisisdon eoyiied taoa p@lrrqfltfa%ml&lpaﬂmeaﬁéectﬂca ly

condBE5HR ST BE LG B gl oo

alignnment with the coupling elenments as the roller

rotates. 17. The nmethod of claim 16, vvherehr']__ lépe

alPg methad phlesting ayad irequency identficrtiondRF1R) strg
compﬂglih od of claim1l1, wherein the RFID device is part of

a sheet or roll wth other RFID devices thereupon.

18apdditvetecbopling ac IRHID de/icentesteri to domeluctiya tsadisvaditye RFID

coupling includes shifting the relative positions of

strap,t he RFI D device tester and the sheet or roll. 20. The
SIEIM thd RED devidwidshet udes
v %%tlﬂﬁ ﬁ%@?ﬁ%s'%olfﬁ% 21. The msKE%d of cl ai m 20,

vxbemgﬁhetdu&gmhgsﬁgrtm to power thaRFHD lsfraphd wherein the
nmovi ng .t he r art, o -to-roll process. 22.
TH@“ﬁ&t'ﬁ‘So‘a i uFﬂ Sa"gﬂgll'g th?\mgls?ﬁ C N ng i ncl udes
”Hété&n%*éereﬁ'ﬁ‘n%lgﬁﬁVWéea fefleP thatds paftst thgtdster.of

claim2 wherein the RFID device tester has circul ar
coupling el ements, and wherein the noving the RFID

dﬁy' %ra i0 requeﬂ&ll Fa%%?ﬁcﬁ‘ (lkg:lbti%eﬂ:cle[%egfewc%ﬁ\prising:
a reader;
a pair of electrically-conductive coupling elements;
a pair of transmission lines electrically connecting respective of the coupling
elements to the reader; and
a resistor connected to both of the transmission lines, between the reader and

the coupling elements.

28. The device tester of claim 27, further comprising dielectric materials on

outer surfaces of each of the coupling elements.

29. The device tester of claim 28, wherein the dielectric materials are portions

of a dielectric layer.

30. The device tester of claim 27, wherein the coupling elements are

substantially planar.
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tester over the sheet or roll. 24. The nmethod of claim
1, wherein the detecting the return signal includes:
w@apaoispvely transmtting the return signal fPrPOMUBINE4/004227
antenna to coupling elenments of the RFID device
tester; and 24 WO 2004/ 072892 PCT/ US2004/ 004227
forwarding the return signal fromthe coupling
eBéndinesdedce irsteceiodaim %%, wireesintheneeupiinacelemeangsiare hoop-
ha W?erein the forwarding includes forwarding the return
S p%'gnal past a resistor coupled to a pair of
transm ssion lines electrically connecting the reader
and respective of the coupling elenents. 26. A_nethod

of2: GHhd fieViee FeriPooT dlaiquéAcliringe ROMATEia Gleckia pments for
shitir & Spip AR TBPe PN frERRARY o1 10,56Bes BB igRe proximity to

the dg@oetasieng an out goi ng signal fromthe RFID device
tester; using the outgoing signal to power the RFID
strap; generating a return signal in the RFID strap;

a I : n
239, L BRLE LEFLAY? S hordh B IRURE el ncluce
ceranmidesi¢mentsat i on (RFI D) device tester conprising: a
reader; a pair of electrically-conductive coupling
el ements; a pair of transmssion lines electrically

cannemid A8vitE $PR6E bivQadh 27 heirhevRbhiMisir] Sd@nbsaltdedthgally-
reader; and a resistor connected to both of the

conductingselessnts fori shifiing et aptisnumiaparating: fregnency eeRFID devices
aupling elenents, 28. .Th evice tester of claim?27,
place%dptcll%ﬁeger n&fon@eac?eewc&qu?%r. materials on outer

surfaces of each of the coupling elenents. 29. The
device tester of claim?28, wherein the dielectric

méberThe device tesiet phelaim 87, i enrabisatien withagre RFIRElevings

wher%ﬁ\éhé%él%é@%\yicgkbcﬁ%iﬁs{%ri%pt)«;%sgtﬁéfi_st&%a%ﬂﬁghj c%bpled to the

coupling elements.

36. The device tester of claim 27, wherein the coupling elements are part of a

roller.

37. The device tester of claim 36, wherein the coupling elements are on an

outer surface of the roller.

38. The device tester of claim 37,

further comprising additional pairs of coupling elements on the outer surface
of the roller,

wherein the additional pairs of coupling elements are also coupled to the

reader.

39. The device tester of claim 38, wherein the pairs of coupling elements are

substantially evenly circumferentially spaced about the outer surface of the roller.
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25 WD 2004/ 072892 PCT/ US2004/ 004227 31. The device

tester of claim27, wherein the coupling elenents are
whowpAH7sbaped. 32. The device tester of clai mPFT/US2004/004227

further conprising dielectric elenments for shifting

an opti mum operating frequency of RFID devices pl aced

in close proximty to the device tester. 33. The

déQi dde: egyplinaien of alim32, wherein the diel ectric

ice

C WEREh gt B idH nbRpRT A pat G Eehna emif S0
elvdetrdinaaldhyof the adterinang emlemtse ist (Saﬁamltlvsly ¢oupigd &mrespective of
opti mum operating frequency of RFID devices placed in

the CQ}JF&'@Q ledentS-ty to the device tester. 35. The device
tester of claim27, in conbination with an RFID
device, wherein the RFID device includes an antenna
t Bat |h ssomtpm:tldri \eabdicciequentytidentificatiooRRIRYdevice and an
tJr?é/ ts. 36. The device tester of claim27, wherein

RFID 'C@oWﬁFe?rn(jo'@PQﬁ@ﬂts are part of a roller. 37. The

F‘ﬁfé REID VR, MhidH ACI@8; Wherein the coupling

enents are on an outer surface of the roller. 38.
The atdencz hawsg@r paif otaaﬂelmnaalem@ntsa@ndconpr i sing

addltlonal rs 0 u s on the outer

s@rfuR gre I?‘ifo {?\ﬁw%'%g 1%‘5 addi ti onal pairs

Oihe,CR‘FFI’ﬂ)'déﬂ'lc@t@%iéﬁhﬁh@h%élb&@scoum ed to the reader.
The device tester of claim38, wherein the pairs

oﬁ readgr iangl el enents are substantially evenly

Ao Papetiodly {8 aaE FHIRtbo i Bl Gl s R fortiggted to

Thee esaddrnat i on of cl aim 35, wherein the antenna
includes a pair of antenna el enents

d vvhe n
ovhergingheamtenna elpganis pge @aﬁfa@apwﬁvé)y CBHP %%Wtﬂa) reSpectlve
of thd ESRSY dEmihts, thereby forming a pair of capacitors.

42. The combination of claim 41,
further comprising dielectric materials;
wherein the dielectric materials are parts of the capacitors, between the

coupling element and the antenna element of respective of the capacitors.

43. The combination of claim 42, wherein the dielectric materials are parts of
the RFID device.

44. The combination of claim 42, wherein the dielectric materials are parts of
the RFID device tester.

45. The combination of claim 42, wherein the dielectric materials are portions

of a unitary dielectric layer.
46. The combination of claim 42, further comprising:
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the coupling elenments. 41. In conbination, a radio
frequency identification (RFID) device and an RFID
waleosoespest er, conprising: the RFID device, wWETIS2004/004227

i ncl udes: an antenna having a pair of antenna

el enents; and a chip operatively coupled to the

antenna; and the RFID device tester, which includes:

arespegéve trapngmissien fines elackiaally sanngctinghinecequpling elements to

upl 1ng elenments electrically connected to the

theréﬁ?&ﬁéwrgmherein the antenna el enments are each

capasistaruritween i adnwhiidsisrebmesit i ve of the coupling

el enents, thereby formng a pair of capacitors. 42.

The conbi nation of claim41l, further conprising

disol , . € . i i .

ai?: e Somppfch Bt SaiieY iikrb g R IEFI ekt BPA RISPOPRFID
devicesenment and the antenna el enent of respective of the

capacitors. 43. The conbi nation of claim42, wherein

the dielectric materials are parts of the RFID

dg¥i Sthe EbihBfiof SFBIMALLWHrel RERAD d¥NEE tidtef i

dielectric materials are parts of the RFID device
operatigslyssoupiéd torh@raximity rsenisontheft sehagsitht2preskoceiofi cohductive

dielectric materials are portions of a unitary
mateligle| ectric |ayer. 46. The conbination of claim 42,

further conprising: 27 WD 2004/072892

PCT/ US2004/ 004227 respective transm ssion lines

ek@ctitiecenmnbination ot claig 44 avhesainl thaRiBD-deyice tesier ishe

operdFBRaueia T ! B BRATENMFRbANT MR b 1o

part of a web of RFID devices. 48. The conbination of

claim42, wherein the RFID device tester is _
50. A method of testing a radio frequency identification (RFID) device,

comprising:
shifting an optimum operating frequency of the device from a natural resonant
frequency to a shifted resonant frequency; and

reading the device at a frequency other than the natural resonant frequency.

51. The method of claim 50, wherein the reading includes reading the device
at about the shifted resonant frequency.

|

52. The method of claim 50, wherein the shifting includes placing the device

in close proximity to shifting elements that shift the optimum operating frequency.

53. The method of claim 52, wherein the shifting elements include dielectric

elements.

54. The method of claim 53, wherein the dielectric elements include a

ceramic material.
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operatively coupled to a proximty sensor that senses
the presence of conductive material. 49. The
wa@ eovbionmbt on of claim 42, wherein the RFI D devPCEBUS2004/004227
tester is operatively coupled to a marker for
sel ectively making RFID devices. 50. A nethod of
testing a radio frequency identification (RFID)

d@ﬁ cehe methast pEelain S2nivhereiy the sbifinthalengnis mlh@e

uen ice froma natural resonant

electge @ %’Cﬁ%ggveqﬂgﬁéed resonant frequency; and reading
the device at a frequency other than the natural
resonant frequency, 51. The nethod of cl ai m 50,

Wi eThe meéh%aaplﬁgn .5&,: Muh@éemrtefaémﬁw flemgnis @ge payts of an
h hod

RFICSPE e dfergel B0 e RPE hr b ARG U ne BRUSEF AT ng "t he

device in close prOX| m ty to shifting el enents that

hi_f h [ _

o Tcl BRSHHOKAEREIT Sonerpin A doal dagladen cradalvely

coupﬁil‘\ @@S{% rgjmgedgﬁc 54. The met hod of clai m53,
e di

elnt electric elements include a ceramc
mat erial. 28 WD 2004/ 072892 PCT/ US2004/ 004227 55. The

el e matadl BT i 2 biisteinitf SBirtie RO RE e nart of a test

fixtu rg‘%ﬁé‘ﬂg s%BaFété'fFBﬁ %n RYEY 8bvice RestePinat b@ﬁoﬁln§ f!ﬁé‘?é‘acﬂﬁg of the

parts of I D device tester that also perforns t
deviaegadi ng of the deV|ce. 57. The nethod of claim 56,

wherein the reading includes capacitively coupling

the tester and the device. 58. The nmethod of claim52,

WEY. eTtie hitghsdof Elaltel 58, WHRAEIA the tedding ifdluded Bsdio frequency
fixture that is separate froman RFID device tester

couptinge rpadeniontbetdayiqeeadi ng of the device. 59. The
nmet hod of claim58, wherein the reading includes radio
frequency coupling a reader to the device. 60. The

My oth®methed BT Blaim 52,
wherein the RFID device includes an antenna with antenna elements; and
wherein the shifting includes at least partially overlapping the antenna

elements with the shifting elements.

61. The method of claim 52, wherein the shifting includes capacitively

coupling the shifting elements to an antenna of the device.

62. The method of claim 52,

wherein the device a tested RFID device is on a sheet or roll with other RFID
devices; and

wherein the placing includes placing the shifting elements closer to the tested
RFID device than to any of the other RFID devices.

63. A test system for testing a web containing multiple rows each having
multiple RFID devices, the test system comprising:
a proximity sensor for detecting the rows of RFID devices;
29



wherein the RFID device includes an antenna with
antenna el enents; and wherein the shifting includes
wa@eookezxsp2 partially overl appi ng the antenna ePENERL084/004227
with the shifting elenments. 61. The nmethod of claim
52, wherein the shifting includes capacitively
coupling the shifting elenents to an antenna of the
devpluealitp 2f tasiersmatrayed ¢ testdhenrsltinlehBFED rdaviresdef each of the
a tested RFID device is on a sheet or roll with other
FOWS £ devi ces; and wherein the placing includes
plaagbm@utdreosdtativelp criptsd id $he | erimityoséhsort 85d @le plurality of
RFI D device than to any of the other RFID devices. 63.
testefg;t est systemfor testing a web containing nultiple
r OWRrERTHe WM Her FRUCh R sefgnrﬁﬁé ?ro‘ﬁ‘?mé:ﬁﬁzxiﬁ\gg tsbﬁ?ér and controls
system conmprising:. a proxi y ‘'sensor’ for eciing
operation oftestepd. RFI D devi ces; 29 WD 2004/ 072892
PCT/ US2004/ 004227 a plurality of testers arrayed to
test the nultiple RFID devices of each of the rows;
a ji t et
s or o sTEtenty B e RISl Pl sl ok Ry coupled
to the Riffiddevicesckirmgdesiigmal s from the proximty sensor
and controls operation of testers. 64. The test
systemof claim®63, wherein the testers are
CRBACThE ULV s fAM Sclalf dd)Erbl R teterstidtthclude a pair of
testing. 65. The test systemof clalim®63, wherein the
conduetiteeelementh configurdd ta bedn profimitydadioe webe el enent s
configured to be in proximty to the web. 66. The test
system of claim 63, further conprising one or nore
Mpekempe @BESHEIeNE!of damPlesd f&@héﬂ"‘@oﬁlgﬁﬁ ebne fdH more markers
sel ectively marking the RFI D devi ces base on

t he
operatiyely eupigd théhe eemputer, Br sefeaiivebsmaskiag dre &iF DI devises based
erei kers include ink jet markers. 68.
on thgﬁ%ﬂméstb%%:t%%eﬁ claim 63, wherein the testers are
in a staggered configuration relative to the web,

such that different of the RFID devices of one of the
67. The test system of claim 66, wherein the makers include ink jet markers.

68. The test system of claim 63, wherein the testers are in a staggered
configuration relative to the web, such that different of the RFID devices of one of the

rows pass in proximity to respective of the testers at different times.

69. The test system of claim 63, wherein the proximity sensors includes a
sensor configured to detect presence of electrically-conductive material on a portion

of the web.

70. A method of testing a web of RFID devices, the web including multiple
rows each having multiple of the RFID devices, the method comprising:

detecting one of the rows of the web by a proximity sensor; and

testing the RFID devices of the row by use of respective testers that are

operatively coupled to the proximity sensor.
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rows pass in proximty to respective of the testers at
different tinmes. 69. The test system of claim63,

wob@n 72891 he proxi mty sensors includes a SenBOF/US2004/004227
configured to detect presence of
el ectrically-conductive material on a portion of the
web. 70. A nethod of testing a web of RFID devices, .
t 8. webhe roethidh @f nelain pT@&  whevein eien testinchgneludes peapacitively

counfje iteblees 1 RoriEte o R RE BeRRER o S Fauncor s ane

testing the RFID devices of the row by use of

respective testers that are operatively coupled to
t {3. priexmnethgd ekelan 7030 WO 2004/ 072892

P / : . of el aj red
¢ MR MR SORRET firu = sbeBe R B bafn T HP R 1 BEVEEE anc
t wHepsinaheitgsting incheldsheBtistpdifieesntadt tho RFIDdevig@s offtiee row at
__ nmethod of claim70, wherein the testers are in a
differgptdffge$-ed configuration relative to the web; and
wherein the testing includes testing different of the
RF(D devices of the row at different times. 73. The
mZBhothemethad mof #ainT 70t faethec oomprisinggsalectely weriing the RFID
. marking.the REID devices that fail the testing. 74.
deV'C‘?ﬁéhﬁ&gHg&e 8SU80ai m 73, wherein the marking incl udes
marking with one or nore ink jet markers. 75. The
met hod of claim 70, wherein the proximty sensor and
t Ad. B enathad ef aqisr 48j whesein the hearking iackidegunarking with one

that, receiyes signals fromthe proximty sensor and
ormcggﬁralgjegm%srs.si gnals to the testers. 31

75. The method of claim 70, wherein the proximity sensor and the testers are
operatively coupled to a computer that receives signals from the proximity sensor

and sends control signals to the testers.
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