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W RELESS COVMUNI CATI ON DEVI CE USI NG VOLTAGE SW TCHABLE
DI ELECTRI C MATERI AL I nventor: Lex Kosowsky RELATED
WARRZIATI ONS [ 0001] This applications clai ns PCi/08100§045291
to U.S. Provisional Patent Application No. 60/739, 725,
WIMM@WM@QICKQ@@N BEVIEESYSING '\ﬂ)ﬂ@&dﬁ SYPITCHABLE
Vol tage Switchable Dielectric Materi al
af orenent i oned appIDIFHtEGWRﬁélM@TM i ncor por at ed
by reference in its.entirety 002] , This application
claims priority to UhED tﬁ'owgﬁ[%ﬂs& B¥tent Application
No 60/ 740,961, filed Novermber 29, 2005, entitled
VI ces Wth ESD Characteristics,"” the
*;ollcatlon bei ng hereby |ncorporated

[ooob rmi p?[i@zﬁldnﬁ claﬁlﬁs pridrityed ¥1.S. HeeHNoSA P atdnE B pliORR3] No.
osed enbodi nents rel at epfgrener al I to wirel ess

60/7&8%@@%1\10@%5@\% 8@05 eBtitteds pddPr T agdV sipe @HbﬁdWﬁ?h@le
Dlelg&ﬁg Mﬂ%ﬁal h%ﬁ@éﬁrérﬁ%'tlﬁﬂ@d &hp Wcét?dneo%ﬁlgcl‘fgi@génlhs%b&?ed by reference

Integrates or Prcor porates Vv
in itsaritirethabl e di el ectric materi al . BACKGROUND [0004]

10002 i P oG RurE S RO 1 VEAT Q5HeP S g tion No.

‘60/7%’ %P%e&ﬁ]‘ofé}eﬁ%ﬁm@%? SRS Sht TRRinsR DVi8ds With ESD

communi cati on devi ces, short-range W r el ess
Charaoteristiisc’hé effsernemionad FpplichtEEbEORhdrelly mcoflopatedby teference in its
enti gf nunmer ous ot her applications such as radio
i equency identification (RFID) tags. [0005] RFID tags
are increasingly conmmon neans of identifying and
trackugg obj ects throughout their |ifecycle. The uses
E&é are abundant, and nmark goods and products
[OOOEEI gﬁ@ ldfs%fo"séﬁ éﬂ?odih{eﬁfggagfeﬁg%hérgﬁ}f toa&}ﬂelglségorlﬁlgﬂﬁﬂc&fbn devices.
tags are al'so use or-w réf ess transm ssi on
Morb Sﬂsdmfmallyl anlyoddiments idesckibacdhhapipl inclade andreledé cd>rﬁmiﬁﬁicﬁhon device
gs are effective in their uses, RFID conponents are
that W%&’é?t%or IRROTRAFAGSipltage SWiRha F‘gg%el%ﬁtréc Bgidhtibl e to
all types of threats fromthe outside environnent as
they are essentially sem conductor devices. BRIEF
BAQHGRAIPIPON OF THE DRAW NGS[ 0006] FIG 1 is a bl ock

ooogL & Ace htFieb el et CRRRE R Wi Bin RamHr iohaRisss and
applWAE6:E. EREmPRY irfeudeThiPdest dndofhohéhts fiflculthgav@nhidsication devices,

short-range wireless communications over WiFi (IEEE 802.11 or Bluetooth) and numerous

other applications such as radio frequency identification (RFID) tags.

[0005] RFID tags are increasingly common means of identifying and tracking objects
throughout their lifecycle. The uses of RFID tags are abundant, and mark goods and products
in manufacturing, transportation, and distribution. RFID tags are also used for wireless
transmission in both military and civilian applications. While RFID tags are effective in their
uses, RFID components are fragile. In particular, the tags are susceptible to all types of

threats from the outside environment as they are essentially semiconductor devices.

BRIEF DESCRIPTION OF THE DRAWINGS
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swi tchable dielectric material, under to an enbodi nent
of the invention. [0007] FIG 2A illustrates a first
waewrien7of a radi o-frequency identification (IREI/BE)006/045291
tag device in which voltage switchable dielectric
[0008RL BIG. 8l is b B1RkQH S i114HA8H @&nﬁ&ﬁ%ﬁ%‘ BERHeRbe &Q\?generates radio-
i nvention. [0008] FIG 2B |%I ustrates a second section
freqedncy wdemﬁ@itmgnﬂnmab@n, ahesthibedevine 18l c@nstpited odesludmvoltage

. tofth I nvention lElG 2
switEBRE P e Mnbedfh WRE B oPhpsormentior Be ufome wi ¢
[000T] e FOG. T flQuseEtee dlﬂfﬁfﬁe&lmfrh&mcﬁé@éﬁdﬁdelﬁtﬁ%ﬁbn BIGFD) tag
3 illustrates a _technigue for formng a wreless
deviggmrtirirk yeltags sdighelde fiwéﬁctriqm@fg%ltlé groyslydyurder paempadiment of
th ectrical conponents and/or el enents, under an
elh{rﬁ%mg%lnent of the invention. [0011] FIG 4A-FIG 4E
[0008] | FEGr2B dlwmtrptes e ss®nflgectionrafian RFAD tRF&Yiteay shewnde FIG. 2A,

dUSI n ﬂgD t?rlal ccor di ng to one or nore
undgt A SERORGRECT 6f tHeHRVIPROBt | on . DETAI LED DESCRI PTI ON
[0000POF: ?d} FrDad AR be aﬂ&ﬁ&t’ix’e%ﬁh&%%ﬁ'f@r e QWittHend &rm%ﬂa %m)bodlments

use of a voltage switchable dielectric nmateri al
describedbhdrgin. as part of a wirel ess commruni cation device

.VSD mma

r0019F o5 ias Rty fshiafs 15 il A RORS e palealin gpvice tat
inte @OV SEImUletihl jaligclddutal canparentaha/odBnRheBMles af bmBodiment

Wi rel ess communi cati on device. As provided Wi th one or
of thggpwentemodi ments, the integrati on of VSD nateri al

0 tgat i .

(0017] OFRGL AL WS 535 SATMPEAT) A0 451176 L PUBI: Aing VD
matdrrahrasue@g ts vadoamosd @abodimaems ofihdiimehdoge (ESD) and

el ectrical overstress (EOQS), as well as nvoisture,

i npact and other electrical or nechanical threats.
DETARER DEXerpbeRNf W rel ess conmmuni cation devices that

are applicable to enbodi nents descri bed herein include
[001RF| Bntb@gsnent%dctsgtlberd leayetmpndvidg foo thectsie o a veliaget switohglele dielectric

mat ol Y AR Ta Se Tt oy Pl cpBRribof S3vbe o A et cp
set). ArED plahigial Ay ibe Psoviadt asGaR of (ﬁfeepa\éﬁagiﬁ% o aiiggfated or combined with

nmi crowave signals for conmunication 0014] As used
electgisplegompongigs @%glegmms(gﬁ apvieelesp capmynicagen deyips. As provided with

one é%hgfe eﬁ#bodhﬁe{ﬂ <fc Rﬁ%&t otnI s a?e?fszﬂn%%c th@e %@eless

I ons harac er |
comnhiueicetmdrr devicar (such as their ch1ps or integrated circuits) from voltage transients such

as electrostatic discharge (ESD) and electrical overstress (EOS), as well as moisture, impact
and other electrical or meéhanical threats.

[0013] Examples of wireless communication devices that are applicable to embodiments
described herein include RFID tags, cellular communication chips, short-range wireless
communication chips and devices (e.g. such as provided under Bluetooth or IEEE §02.11
standards), and other devices that can receive or transmit microwave signals for
communication.

[0014] As used herein, “voltage switchable material” or “VSD material” is any
composition, or combination of compositions, that has a characteristic of being dielectric or

non-conductive, unless a voltage is applied to the material that exceeds a characteristic
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non- conductive, unless a voltage is applied to the
materi al that exceeds a characteristicvoltage |evel of

wWo b@7iediee i al, in which case the nateri al becoP&EUS2006/045291
conducti ve. Thus VSD material is a di el ectric unl ess
xce char cterls c | evel e,
voliags IeyREt b Stapebap it es e bgepries confifefle T vsD

matekif] A cﬁae@cﬁ§ ﬁnFeE‘sevo\@@e BRdeBding kh&&@fumlsﬁ@ [usbep(rel o Such\SBrovided

material can al so be any material that can

by E§Raaveniskisiapplicdets the m@twmh amwhichshsethe B’@Dwﬁl@teﬂabbecomes
cond([;)\?tn%;S}\/S}Sa L RHR &ﬁrbbﬁ% g at%%l%e{t% £ act\?léz%%g @%onlinear

OItage SWI OB C Bt erT a
Kmmﬂmﬂynﬂﬁﬁmln ref erences such as U S. Pat. No.

[001§I Oygngg%kmgs 2 ﬁpﬁimat%gal egmg%%at%gés og é’cagggo,%\iitckgjle dielectric
Spal
mateg %%? é%g/lde V\b§§eg§>lgfé%eg%lﬁcha% d@@@P%ﬁﬂﬁgé%%?? 35Aty.SNPat. No. 5,068,634,

In one
U.S.iPap INmé;ﬂ%t&SGnU S Ret. YWeD51d2.263.d0. ScBattrEQpi;ih&&%b U.S. Pat. No.

rial t Name of
524831 8. PoS 65 S a0 el i R a3 SRy
1mp1€1§1€ntﬁﬁoﬂ/ Sk YBDeHafdrial fitesporids w6l afatcrial hﬂnﬁi@%ﬁdﬁﬁdﬂd@bﬁiunder the
1% to 70% conductor, and 0% to 70% sem conduct or.

trad@@antmfe §SURGXisul ative materials include but not
[001%13 n’yté}g g)r tp‘gorr]g' Eﬂlé&?lg%{l%%/%’%é for u§ O SDq‘ﬁétXIllgptﬁlﬁ dno:ludes 30 to 80%

ene yp enyl ene oxi

insulR@ry® U%Iitb q0&, cEdugiet, ana0es ’@ﬂo% semlcm&hwmrsExemeles:ﬁﬁlasulatwe
di oxi de, al um num oxi de, zirconi a oxide, . and. ot

mategiafsgnclyds b nok ipmitgd & sllicenenplyraEs.soxhmgbamide poleyethylene
polyﬁ%i)gfeh@l e r%ﬂl%hﬂgﬁ Sghe! gfb e}%Pﬁ)HoﬁeS s@lg@lgﬁéteteﬁhlé NERMers, silicone

stain e SS
dioxlephlamicin biide, zimoetai cafidd, mod oftier mdahomdg tnsiletaas dExamples of

d S [
condy R BRIE PR CaEF GHSUEE P Caier: SFTIRgR. Bk 4 sigeistect
Exarﬁbfeg bfl€omitbiHic A inictinl Heludd bsk@rgMd &R indtgafic@emil@nductors.

zinc sul fide. Exanples of organi c sem conductors

Som:e mmrga:mc pohigomlustoty inchidgsHisan, sﬂpf@ﬁt%ﬂt@% boppayifridgealuminum
i REPLIRE R oo U8 B8 b 50y ARG s

1ncld@%@5ﬂl’> Ih@kyl.&ﬁ@p}@ne Gientacéare, péx?@ﬁtda%gtﬂﬁﬁbtub&ﬁ ltané @60 fullerenes.
articul ar plcatlono t mat e a

The itk CeRORISE O, A HTBRHSR IR Folesf ST BVSRRMFAL b4 iy ica

propfifteh it bOG HABR ArEARRBHLABn OF ufe POty St o1 ement s

are StI‘UCt e transm ssion or recei pt
[0010] Miccetimgso an gmbbdimeAt, WSHretess epmatunicyion ée‘pp@mctmlds a

comBpilen iR ITel B SuEg el Eammisiqn e eceipt of

wireY@E?ﬁ fal¥OA Wrﬂaﬁerﬁpﬁﬂaﬂf 88 pliddaayiings daice thatha8xehe@steristic of
§racter| stic voltage Ipevel The VSD material my

sw1tbiﬁng) froirt bm@dheteotrgrto lbnnhgwpnd@@s’t: whepevoltege iseppligs to'the material
that 8%"&?&%% g%rgctt?rés\{ ic Voﬁgge leveleﬁ?eovgb aecgnél %y g(ﬁo%?tgoshe& [Ec? ground at

least a portion of the device when a voltage is encountered that exceeds the characteristic
voltage level.
[0018] In an embodiment, VSD material is integrated into electrical or mechanical

components of an RFID device. The VSD material may be provided to protect the device
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vol tage level. [0018] In an enbodi ment, VSD materi al

is integrated into electrical or nmechanical conponents
w@booaneRA D devi ce. The VSD material may be prpuvi/usmos/o15291

protect the devicefromelectrical events such as
frongcﬂg%glﬁaﬁ%k?%t's \g}éc%f %&%@% %@?%harﬁ @@ﬁjlj Rgﬁr&ng 1§ one embodiment,
VSTematpialipatialsy OMIIREhEhpduiuies the RN Bviokddi t i onal ly, one

di nent VSD mat
10013 R s g B OB SRR R L pf g gnts

" und&BARBIRILS R4t OF beAM IonyHich QWI@&SBEA&MM&Q dév%:e (e.g. an RFID

provided. The VSD material may also be applied onto a
devige)tis pm@dt Bbe VS matsyalquasnalby beispdied ontoo subsisate tat is

rrann v | on. deposi ti o I QCes
subs%%uq;ilag use tﬁn& 6.me3| gﬁ F‘&? r%lgalﬂglgdﬁtvlgeffgp:% g%%tmgr%gésses such
as elebtﬁdmmrﬁg ﬁfaytbbﬁlsédlﬁﬁﬁ)hﬂhendmmr@el’éﬁ%nt‘s(ﬁ@ th@&udsirak wileithe VSD
a, conductive state. [0020] Still further, one or nore
mat’é%%fdﬂﬁé%‘?ﬂ@“%?"é\ﬂ% that VSD material is incorporated

[002I Et %tl‘ilrlﬁrtﬁé}uéﬁéq&’ mbfdld HEHHhéHt@ Jo%ﬁ%rﬂile& d Hq\é'téiiﬁtgls dlﬂcorporated
sone ot

formation 1 Regral or connect
into ma/houeﬂngsmtemmnﬂmta lagdrion prcd/aadﬂdaa sm{n@ ot} fodamtion ilrag istiotegral or
a device i.s .provided for generating

rrbodl
Conq‘eﬁﬁ 6%9?@%?189@%@}&#@?9%&1?% signal s. The device

[0021] ¢l AideRiif:; Ramkadidifeft UDEdidL 8 pﬁrv@d/éd%ﬁ %é’i'iehﬁin% rh#i8-frequency
package, and one or nor e [ogic elenents fThat are

1denpﬁganoai§@gr@ls The dedbsinchudes a flavkagme substraby provislgil avithin the

t. t
el AT SR IR AT LR BRI uhB6 Rutt Ay Hp B or more
logiPélemiels thaybel dagalsie b bt Ringliata, GRNRN®BE @entefiction dhtat Aat
carries the identification informtion. The device may

trangpisHoR peRpRRENRY baPEFHEAd Qi tBe sehstraterthatigengrater ag@nahﬂhét carries

the Méﬁ) ﬂ%&{ ?ﬁ{nﬁ{%gmgﬁ)% Vo(f @cﬂfdgvﬁ) ﬂltatér éltovgied in the

pOf Ion O age 1's encoun
packiabatTheX\CHe dsateriat Imaayatet;mmtnahéctm\@bmmm 1¢asw@pordion tolfi éhe\dSWice when

avo %‘\% Ialgclquﬁgg O(f)‘égt £ad :a?aqrﬂl%}lfalg%/eag@%s@?ﬁ%p Il@/efofe tE[lb qu[grglg%esrial

[0029] e ldaRRInAIY NheYr n:B %ﬁlbb&i&eﬂﬁgﬂﬁﬁé At V’S%ﬁﬁﬁﬁl & Qed during
orm ng conductive elenments and conponents of

lecmpleﬂlr@@ agloerriom depusiton pdesessee forl forming cenmvareh:menss and
rmed t.0.inc

b ud
compal e wlean o prendey 65 1apE FRpSimel A syt s formed t

incl&lé@tﬂa*éi%f NesI® madrial/IDlayet @irbabtive thefifS$ lovicRd BREEthE #dyer of
is selectively renoved to forma pattern that includes

V3D weigtipbide trerseﬁtlva meaterépl imwgtactively seraevedite Ao ppfée Hiag includes
locai%ns tﬂﬁca‘[f\% f e&n%%ﬁlecqugmggl %gltrlggﬁkpgs \@tﬁeemrgﬂg‘?gmﬁr%ﬂ? Qgt?d}lt &evice.

€ any one or
The@l o@ﬁm}hsmg hay 1mledd anyhme e eﬂ(l) onet drenctetogie cle(nenbs that are to

be el(nbpdqad 1r? t}?eodrgyijcrél (Cua;taI vsl)lrr]elgsls%gggrgungc%hgh elaegle?lp Eeeg? rellg)antenna) (iii)
interconnect elements between the one or more logic elements and the wireless
communication element, (iv) a power source, or (v) interconnect elements between the power
source and the one or more or more logic elements or the wireless communication element.
Once the pattern is formed, a voltage is applied to the substrate that exceeds the characteristic
voltage of the VSD material. Concurrently with applying the voltage, the substrate is exposed

to conductive material so that conductive material bonds to the VSD material. This results in
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i nt erconnect el enents between the one or nore logic

el ements and the wirel ess communi cati on el enent, (ivV)
w@2@omea176our ce, or (v) interconnect el enents PEL/VAING/045291

t he power source and the one or nore or nore |ogic

el ements or.the wireless c nicat i el erent . .
the FERR0E SRUFER Biraan F VONTRGYERS A Loy phE Battern i
provild@strate that exceeds the characteristic voltage of

the VSD material. Concurrently w th applying the )
[00231o | In pg@iculeheons o s19ra eabpdmeRsPsede ﬁlaggwd%t)val &f non-conductive

terial . ' | :
or e Erdpiaits bRl SRR SRR, wRBRADoq Ao OREER
elembiitd 0L Sorporichss ks iviraliess suneneniedtionalrsice areportteilocutaf. For

the pattern is provided, [Q023] In particular, one g
exanyg, & ahBEHY devics the 6"3?“& éoc{aﬂa@s RECiRRgG it ghe location of the

' b bd ' ' krOfe antermal
e o] G e e Bl A Rt poten
elemehtemd hesmarocdyppop@mersoofcet he wi rel ess conmuni cati on
device are to be |located. For exanple, in an RFID

device, the select locations nay coincide with the
WIRELERKI CoOMMUNIE AFIORIEVBEE WEITH VED MAGHRIgA i on of

traces extendi ng conductivity between the antennal |
[0024) edBGt 1 diustrates anvwicaless spmoBiniqeEgR feder fhakincogppyatgsos integrates

COMMUNI CAT T : :
vsriinaeh aoEk el b e YR B, A bt ce PRl ior!dovice such
as ddsBCS¥dNYTFIGe S ndy doriegporal te sn RIIDrdey e @bellularahip, ashort-range radio

enbodi nent of _the invention. A wireless .conmunication

chip §e.gi Blaetepirpr ¥ 1k dewice hagnisiovaves commpmcagign CRRBOREtt o

' lnar: iR, rios inO
o028, VDB SR Aol ama
commanivativecA¢mhent 100 pligentlemerdd38] andra powessbenge et Thegpackage 105

devi ce 100, i ncl udes a package 105 that contai.As .
may B ARIRAOAT P LAEHEHICTES0 Cots PO 15 YU B oe 288 o Gy cgmbined
into BRWRsifL UF &ftHAQevibB esuRRAGK A G6I1 pRneBbheHkwed Souree| Ui ¥ 8y

in all applications, in cases such as when device 100
corrgspondviotstheroaraqtizd or passivemeecharismig disiritariopeiaer @ ég ce

such.as ;a cel.ldy~ph o r
comfBHEREEnEE 20 M e ferbt Tho JAIGE HEh B 30 may
corréih@ﬁd iobLdhep powehictsehiy) corcombinaiion bt viecutlsems devit&Othatnein

the logic elenent 130. The |ogic el epent 130 maﬁ
genegaie d@@%‘@nﬁ)r@émap@hmp@@ gppligalon ¢ BICroQiip pgeAsiteon
i oh G d ' i d@fn@mitte? that emit
ldenﬁ%?a%é);(l gﬁn%@?t@ﬁ a%{%%gg’ﬁu ca{itt L?ggl,eg%ﬁg%%raoc hi p1 may aremisa
radigéneueatye sigdalrthaif doamtumeatésiflentifiwbiiominfe@mhtivh @rovided by the

., communi cative elenment 120 is a transmtter that emts
micrgchiBgi o- f r equency signal that communi cates

[0026f1€ hiokiict HitePiys dBYies IBpleRABn RIS BREoRYNile:HE eleatt P20 may be

an inductive or capacitive element that creates detectable field variations. The logic element

130 may also have more complex logic. For example, in a cellular chip, the logic element
may correspond to a processor and associated logic that performs various processes through
signals provided from the communicative element 120.

[0027] Depending on the type and functionality, other components, such as memory may
be included in the package and conductively coupled to the power source 140 and logic

elements 130. In an RFID application, for example, the communicative element 120 may
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[0026] In other wirel ess device inplenentations, the
communi cative el enent 120 may be an inductive or

w@eapaosxirtwve el ement that creates detectabl e fiBETUS2006/045291
vari ations. The Iogic elenent 130 nay also have nore

corrqsggx?ocl 5% laf%ge%plcﬁ %y coé ! esar‘geo 4 Oadtlo ?re&t?enc 8 S%I?tﬂétﬁjéo%ﬁgs the

ldenﬁﬁé‘a@@h anfoehtie witdwignad ehafr@crtaiﬁstiw EmthaS npcrdmmmes
h signals provided fromthe conmuni cati
[00281 e b Aeviao B0 hpep APt PRI sABrcarihe ﬁ@W@rySﬁém&d& ‘may include an on-

boardl %Qﬁ%‘rg Olgﬂla{/ﬁ:é( %06’ Isgﬁ 319@{50%: gﬁé}ﬁv% @EB%eﬂ’%ﬁré%q 40 may

Int con UCtIV y ‘cou
corretsbendjmaepadscmue@evei At gﬂtmbréltegermrgt fromrensexicdal signaber application.
RFI D. a gllcatlo

f
For GegiRb B 1 35 bl PELFORIFEd At e AR reseve adio-

freqeRRLEBLALs FrohRSiher ddvRy atdythsi @ﬂ@faté ﬁiﬁatmaﬂ pOWeFlSiEndlH® activate the
identification infornation usi n%
o, [0028] I f device

commharcamaefrlcm@mtd@%ud hhealﬁglmﬂm@ﬁ

[OOZ%E &?1 ﬁ}t?a]rg%ﬁarg?% em 1‘(1) mb ?{ r%%u{n%gte 13%1? fggt\{\ﬁ{ 111§%ﬁgn Jaﬁc? other data

to b@@ﬁx&h&ﬁczﬁt@d &onptéhs $ogieeltnket m\/tb ¢l§y contrhenipativerelanettt d 20.
140 may correspond to a pad_or _receiver that generates
Likegfieer pYwer comneq clortesisnkd? rg%gﬁlamb&}te Ropst iort thewoweppource 140 to

the c? 1&1@%1&1511‘? 80 ¥&l/or IhHR RAVEE 156 YK fifle ﬂ‘ﬁ%g) Ws@ﬁ'ce 140 is

ured to recelve radrofrequency signa
shovat dnﬂjeucgea/ isaste @nthohbenit @mydreamlamtmwdmla distvibuted element, or

com}gi:qgcﬁ]wé 0&0@% tivat g%gxe n‘g)?ﬁn c t|v eI e nt éf&)@ﬂ':?receiver

pads]tg LB 1RR& BlefichdeRl 'sﬁx‘r&ﬁfdht%’blérﬁéﬁﬁ ﬂfﬁl‘éé @Hérg’ﬂlﬁéii Rith@pplication of
data to be communicated fromthe [ ogic elenent 130 to

an extamabodinafie@eEncy sigedlenent 120, Li kevvl se, power connect

[003§L nt 3 2#45811?‘%@9%@%%9% 13 fr)l eératf, e"msn trﬁc%%@ﬁ & therwise combined

withl e@@tﬁcaﬁ b&ﬁp@ﬁenﬂs%d cWihdres bfhte peMEs I(E(D!A[ce@rdilr{g&omle @hﬁmﬁe
as bei n§§a di screte conponent, it may_ be_ inplenented

embgdiments;, Y81 paicaal mpehe tegrged brsambiBe! Witk fegqRipunicative element
120 edl% ﬁi‘? 2 E&megtoerlerﬁ Eﬁ’bf extQﬁcEﬁ% &Jh uotr é/sbetﬁgerpﬁe Egﬂ}ﬁ{ﬂﬁg‘twe

ecelver 0 ena ments an
elenteut 120Ul the l(tgmeiemkst 130, el the poyerzashnedttelenagpyd 1423 Nuarerous other

| f . 030
ey S ) SNl ATy v
1nte£?te@top E5 bR GOV 18 GhatdidD 180,87 HbbifiBhe CHROAUPIERL BNVED material.

ements of the device 100. According to one or nore
Likesviteodirgreites porv@ﬁ}smgpewcleﬂoumyl 48 enayrhee@itrdtl@ﬁi qyrintegrated with the

VI SRR et R BBl BR8Py s clements o
the &Qlc‘éﬁﬁo ﬂhe &7 STP HatéMal 810 M8y 9fcﬁi'fﬂ¥1§rotb8@olﬁégi1ﬂsh gshagiefits and EOS.
el enent” 130, and the power connect elenents 142

Addiiomaliyas deschibed Mobathaesmbodimapspapiplicatipapt YBE malprial 9 may be
useddd etc’ectroplg{mg al?d.'&hgr m&ﬁ?dép%glln%n %to%@?s@g toletAbIEnhictive elements

that comprise the electrical components and elements of the device 100 to be integrally
formed with the VSD material 110.

[0031] As an addition or alternative to embodiments described above, VSD material 110
may be combined or integrated into the mechanical structure of the device 100. In an

embodiment, the VSD material 100 may form part or all of the composition of the package
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integrated or conbined with VSD material 110, or
positioned on or adjacent to VSD material. Likew se, a

WO e@eiogaro conpri si ng power source 140 nmay be chPODUSEA6/045291
or integrated with the VSD material 110. \When conbi ned

Lntegrated wt ectrical , conponents and el enents
105. e SIS ol B mi olso TGS st Rb EORDoDT0 Y S5t depeulate the
variddk @le8&ich DEbrastRie At tof BRRISIRNDS. Adsh EdRio stttk eitiat] YSD material
as described with other- enbodi ments, application of

110 vgpalsabe used totlbengmprtinns of the nagkaged 86 r Wihkavsadgvidh the mechanical
th deppsid -1 0 . '
s gL PREL b0 oRARRGAIER 0B B RO IS s o
that elreridpl fevels dfetecatestiiiedisélrde0 be integral ly formed
with the VSD material 110. [0031] As an addition or
alternative to enbodi nents descri bed above, VSD
RFIW%W&P?‘@’@D‘W’I@U%@FN ned or integrated into the
e

chanical structure of the device 100. In an
[0032b BHG A and FHe 2Pslustiate comstru¢idan oftan RigiDhdgyaget thafruses VSD

of . the co sitio f. t.he packagel05.. Th teri.al
B SRR o e RS R e PRI s
electBRElREPoAERs bR IdANWIBYS fish S&ckibh 020 of MRIFITTBNdevidef whil€a second
devi ce "100. an addition or alternative, VSD

sectipm P69 primatioprevided eresppdatione Othes impleareatasions pigwidedhat electrical

t he packa 5 ] ' '
compgHEnRARH SR e BRRR GO g LABROBUIR. | i on
[0033painsd eniBodifiest #vetrdtsd By HIGasA | figsctitial 1 € aichudeda glicrochip 220

| evel s of electrostatic discharge. RFID TAG WTH VSD
as a lpgrErpment; eagpnna 334 foma serAmENIEAVEEpleeRfs3da Rower source 230.

A f F i. R r. 1 .
mhe GRS 50 00l 0 5 B, R0 0l B 85l o
charkdt&Bisti2 Af tHel REHY dévése. @he anteinral 24coapbanfonmed py condistive traces that

with a first section 210 of the RFILD devic i a
can HRIG i T R IR oG st eueg PR E S e P fhay extend
conddbti@ly beRE&BRILSkIRAD 10N 4R dnfidina ©D8CWhg @le microchip 220 is
conponents and el enents are provided on both the

energiged, itgei@achip iy 28mal {he d&a]ifiraticarintommetemenst other data onto the
il lystrated, by FLG. 2A . fir.St ' .ncludes a
anteiia 23 el gl Ol R P G, 7

[0033P MTEHY G diblfY&yueheEpiial gaidlatad PP iRS ansemit 024 A haVle characteristic
m crochi p 220 generates data, i.ncludi n(% identification,

gata, |1,
(e-gifrrapenea fhoh cemiesponds tgdaeidentification Hepmation; I andimplemepgation
r .

shorf Ut A8 2 SO AR R el RS 227, S comcentially. Ot
arraiggegrats oftnenessorgrads mag.alsorteesebfonentened Zent s 222 nay
extend conductivi.ty between the_m crochi 20 and th
10035 Shitne EIASTOOMENOT 0 PG GEHPD 200 T SPeS 5 43 B PopHp bttery

' | Ysi a0 RAknet 4180 the @fehid 2af drdthé Bfi@0BREH220. In anoth
that gﬁ%&gt e OVg‘grtségQﬂgnt 0 riehée1 antenna 224, where 1t he .gat. a insar10 ‘er
implsimgniatien thepowersoarceRB) Maycamsgondito agadier a distribution of electrical

traces and/or resources that can receive and be energized by an externally applied radio-

frequency signal. In the latter case, the power source may either be separated or combined
with conductive elements that serve other purposes. Conductive leads and traces that extend
power from the power source 230 to the other elements and components are referred to as

power connect elements 232.
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[0034] The radi o-frequency signal generated by the
antenna 224 may have a characteristic (e.g. frequency)
W0 bav/oeary esponds to the identification infornBtT/os2006/645291
an inpl enentati on shown, the antenna 224 incl udes
| £ r . '
10038} SpP kP2 455 R By M o B BAEE ROk 260 iy e
provided wailit ¥SIDanaterial i BHInE of Aune®uk feheemsnPaditions, 242H50 represent
power source 230 correspongs,to an_on- boar bgttery )
possibalocaficns desV ADgBer2lcPR Rantemaled dtg @’fffgl{f% St ArRerding o
one ct%ﬁém@ %ﬂlbﬁ)aﬁnéﬂts‘%ﬂﬁg %Iﬂlegg&l. Sliﬂbegfxg%igﬁs{ 24714 IR REREdRRIve of

power source 230 may correspond to a pad, or a

* othediilst pdstiioh onregfonsloadhe dovade, tisawss®nadd/SH matssialiaicay given

. . that cap recejive. and.be. energi zed. by.an externa

indigei a5 i ORGP Bacs Pl e e ek et e

positRfider source may either be separated or conbined wth
conductive el ements that serve other purposes.

[003Tbndhe positéonse4d24érre treprerentativa ol loeations gsee@ens ofdhe REED device

source 230 tg 1 I n an
e 8532 R0 B TR 008 SGARERL S
of thd RETBRkAce entedifig t®tt digbddiaetpWSDnastensl miy epiovides at
210 and 260 may be provided with VSD nateri in

locatigny serrcwsntedyerasitionadat Absish lesgiipns, yid Mzeri%g@ay be combined or
integ]rrgt% WQB%M%E Bbﬁe} %&@%&t%g%?égfgseﬁﬁ t‘t@[%&(’@fded'ohéﬁct%gl bR&veen the

ntegrated into"the according to one Or
powermoerce 1280 dhdretiies elomentsef iR daviceSi nce posi tions
42- 250 are representative of ot | i ke .positions..or
10038574578 «GiiGonar aomale shndefoRSBmySERRR LM HEvidel a
loca@hé r@hré&Rtddnsi o/ pSktddn RIS Wk kb 1844i0a5 dhd VSBRRhleHalthey b&
a class of |ocations represented by that one )
combiped o1 wtegratgdoBNtraT elepenist22 tat form the @nignea 224. In this way, the

epresentati ve of .l ogations._or ../ eqi f
VR IR SuBledu it B gl BhRR copef 2245 B rep
devitdit egrated with el ectrical elements or conponents of
devi ce. According to_ one_enhodi nent,

the RFID VSD ...
[003ftht SrmiarlymdpIhmaisrighmas e Rrovidsdat isalonsggPiesatieely pysition 246.
s RERR 0 PR B L afged B IBAEL sl e
elemehe e esteAdiAg ichaductixite between theahicwachip 284t anelghe tifitenna 224,

Nurq%ggv}\fg(rpg_lse(r) F({yégglj%ssf%g %ﬁ) lglt&'%?lgq l?e}%}? gllgcr)] ég p%{vﬁé;{&f gcg;[élrcgng to various other
embSHRRAITER o a}bﬁﬁé, R fafkia Bty BE R%éﬂdﬁ@e@ér Wilte Bein®iBfochip 220

X
represented by a position 244. At such |ocations, the
or thypDweaserdead30may be conbined or integrated with trace

[004511 2 [f%%tg@saﬂﬁ%rg}ylt \2 ltcnat\&r@gltage%g@{%%g A \%)1‘{21 1%89 Iog %ntt%gttex\%th electrical
compHRnBHnE RIEMBkLNBNVars2th e dnttd IR e WISPEmay be deposited on or

adjacent to the electrical component or element (e.g. traces 225 of the antenna 224).

Alternatively, as described with embodiments such as described with FIG. 4A-4E, the VSD

material may used to form (e.g. by bonding or deposition) the conductive elements provided
at the various locations described.

[0041] Mechanically, the first section 210 and the second section 260 may be formed from
any one of many materials to have physical characteristics that are suited for the application

of the RFID device. For example, the sections 210 and 260 may be formed from flexible
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[0039] Simlarly, VSD material may be provi ded at
| ocati ons represented by position 246. At such

wo omaneams, the VSD material may be conbi ned oPCT/US2006/045291
integrated with the interconnect eIenents 222

matetr L%ﬁ) CO@%%@E VI b, r ou rragpflﬁ:agl(?g? ﬁre Q dez\%/ged%a}('j undergo

bendifd 61I’ﬂ@imgTEMteaﬂlﬁﬁ/eb@rlgfdQMatéﬁﬂ,m@CK‘@Lﬁsﬂd g fdrm tha ba@mgszoz for other
ot her enbodi nents. For exanp VSD materi al may

appliatonsIEheT BB PXaFRP 16 the, d%wée nnc l@%étﬁr - gmppest on B eﬁtfrté? physical
abusﬁg};/lﬁ grgac 1 rT%tl:t nocg‘é%mEH%o BRBL& eﬁ% Whﬁﬁl tﬂ@@ﬁfffﬁﬁﬂegtlated or

or integ rate ectri
combimep ovithrel sctideed e}:ehmrrsranﬂ cnmpommt.y oné or moee entathiness provide that

the Y5 rerial i ot s bng L peani ol Sqriienmien 9§ aggects of the

RFID taev@@twnﬁaef%%);e tof YICE PABHVEGY zBavs@%aerlaerﬁa;v\bé prowded at

nmbodi nents such as descri bed wt 4A- 4E,
locamsepplaserned/bm position 245 it (seclgpostt;nnbdh@l MiSdp materlal may be

comfFRRB} bt st MR ERGECT 120 GBI RN Baftipl B e proviced

as aldyesér thikhésdinalibledad dtntdﬁdet‘éﬁl@ @ thesasihp ot a8 GGtrifyxteRling across
f or.med fronran§60ne of many materials to have@gy%srca

citheref theceelions | & 269-n iy ongreanbadimend, the fornpdationnf; Brngjerial may
matérg‘}ge Eﬂzs?ca‘t‘ @H%&?ertfﬁ o?@%gphﬁs of i€ &tdt g&téd r%i”éheac%ng.ﬁr%r

ormed Trom mat er'| a orma casin
exar2fl2, thbabmpesiten dftle VGD mpwhabmay ba samzldeto endttiethdeef the casing 202.

o0 3F R Ferepene haE2aRiane et A inscordndy o daemin figprovide tht

VSIRRRtera Pk BE pYvaled at | REtiSnAeHeSontdd 6 SRS T8RS aﬁeadheswe SO as
struck, dropped or subjected to physical abuse. As

to joanl therseeiton2d Ogind 268 itegetiier + Accondinglforamensbddiment; the qomaosmon of the

Vel SO B P R P S gD s

représeBte¥ BE) pBitions 240, itlee VODeag4talifAda® factRal iadBeiddbedween sections 210
nmechani cal corrponent s or aspects of the RFID device.

and Y9Q.h reference to FIG 2A and FIG 2B, VSD materi al
[OO4§EyFR§ v, 8} f?l\ﬁhtg%os al{eﬁ‘r‘a?l"vle %@ﬁ%ﬁgﬁ fR L g{ijthﬁg %E) gﬁﬁ‘é LinBBdiments

suc I ons, mat er |
desombad)hefreﬁh Df an ﬂhbrghmbﬁtcbﬂ BIGOZCIEW&&EES”I@VMW includes a substrate

at ively, VSD mat erial nmay . be ovj ded
274 Pa PR é‘é HARPERIUS GOT AR PLp e l9eicahgoment) and
othef ?e%bﬁ}‘aes p34 (‘3ng Shedildri Par8 1R ﬁ%oﬁ‘ﬁﬁtﬁff’&tﬁé EEﬁfenPﬁSd he
section 210 60. I one enbodi nent, formul ati on
(trarmmmtdtrée%sm)maje risalbe Wtcﬂmit aphthe h@sphtpsméa'l“he communicative element

c aracte istics or erties
280 FS 5l b QRO et SIS PG of T gprnze or i
the eedéfﬁtbd B?)IEEE 8‘0'2“1'1}9(& bﬁerﬂ&h@g' EP@Jld@d‘)r dofeet eRRicAte or capacitive
[0042] Wth reference t 2A and FIG 2B, one

ﬁeldo\faﬂﬁﬁ@l@ enbodi ments al so provide that VSD material may
[004Q§ I‘@L{rﬁ)eraﬁg cdon%hct \%Ce%rh&ﬁi ih QR BiE 3k ﬁgcég)ﬂg %ﬁ& §da89 n&?%e

as "an adhesive, so as
distributed to between the processor 276 and the resources 278. A power resource 282, in the
form of an on-board battery, or receiver for receiving wireless power transmission, may also
be included in the substrate 274. The substrate 274 may also include outbound and inbound
communication lines 284,285, to enable signal communications with the processor 276. In

one implementation, outbound and inbound communication lines 284, 285 may extend to a
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to join the section 210 and 260 together. According to

an enbodi nent, the conposition of the VSD material may
weonfiogpired t o enhance adhesi ve properties. WARCIT/US2006/045291

applied to | ocations represented by positions 250, the

VSD mat erj al .can fa I it b .
comyer drrvolsce: FEo0aP 1o e PRl K RER b At ions
fromaB®bioeadsbOD74. Bh obs ﬁnpﬂfembntﬁtﬂﬁl @ﬁtbﬂﬁﬁ&aﬁﬁlﬂbdmmbmumcatmn lines

descri bed herein. In an enbodi nrent of FIG 2C

284,985 e iaa P Eie Wirglossrromimcavs Glssensed) enalls arelsss
such as a processor 276 (or chip or other
comf BRI

nment) and ot her resources 278 (e.g. nenory)
[0048} &\ckodirigeid. ond o arareianbadimestscV 8 Pemste@@Onay be integrated or

T SRR TR NN E TS R —

by t&%@ﬁ@h%@ rllllﬁs%(éfe's \igat asth Hfafehﬁﬂl%ﬂ BY irtbd2dted b€intbgretEith the
as in cellular range or in the range defined b

y
‘ commEEEa@@Zelile)t 286r Aaib@eénonamrmnged bpfﬁb@/p@etlm 2Yeiflpgttates that VSD

ve or ¢ citive var i

matog s 8 e A ob iy e PO AESHRMRLS i mpuntoation
lines2%4, 285) A RadishallfyastRseitet fitidntancdideitwe G 218 (RFID

processor 276 and the resources 278, A power, resource
applEgon); pne Hrenfrsemborinaentomay peavilefgr N§R/1nte<grat10@d>éﬂ¥ﬁ@rp0ra‘uon

f v, r
i Rl LSS RS 85 HNG8 sAGURTL B0 o R0 0. o
exan@pls,0vV $1D ehaseléal mayktmmtd: geatell drribawpataied withn(i)c dte miwdr resesree 282
and/ér? }%@é‘gi@fzg %x;tgrrl] pg] nq%.lrgy 2 nlg%g#sgogf{ggﬂgha(a} g?emluctive traces
extehcﬂﬁ% H&ﬂmﬁﬁﬁﬁﬂ&s‘)&tﬂ%’é’ﬁ thi BRReZ82 7741 thBYodhuflREti@element 280 or

aconnector or port (e.g. flex cable) to enable another
othepresws&oﬂ& 0 receive cormunl cations fromthe processor

005 RS B A5 AR AR YD matr s e

comBink& Ivﬁtﬁsa 1T r Geelr Y@cﬁérﬁé& Bﬂrchﬁi@ of theedbatde@78. The VSD material
W rel ess conmuni cati on port. [0045] Accordi n%@;o one

mayeisorhsreombinssairreubatiuted S usn pEadhgsivelp pechapically retasy clgments or

rporated with nechanical or electrical elenents of
thel}ol%”%%ewce 270. A location represented by the position

[00429 2Widhl regard ab esy bfiat eﬂﬁadmesrdeac’crlbeﬂwMeF]iG]@@r piGs.a2x& dhe VSD
or _i nt egrat.ed

th the communicative ele

matqrisd By bR d@@s%ﬁd@rﬁekﬁateéﬁo B R eracStis yaliege 15 g fidess than a
break@in Vﬁggg%tfﬁ{é it éelg?é’co‘%nﬁrﬁ%foﬁ‘?l%%"cg te. rRI”IW @8y.3h ﬁﬂiler words,

w th the“out bound or 1 nbound conmuni cation |ines
emba@itentsAcdalj piowitkl thzyt theshadesarisiib adltagetloved of theb\osip m@qﬁqrwéﬂs less

FIG .2A RFID cation re e di men
i i B VO B PGP P oo RGP LBPal PR e
w1reYe%§ t@HBRicA86n B&AEIHIRSomE ﬁ‘[ﬂE@l&ﬁﬂé s and conductive

el enents of the device 270
DEVICE FORMATION WITH VSD MATERIAL
[0048] FIG. 3 illustrates a technique for forming a wireless communication device that
integrates VSD material in its electrical components and/or elements, under an embodiment
of the invention. A method such as described by FIG. 3 may be used to form devices that

transmit signals, including radio-frequency signals (e.g. RFID tags, cellular chips,
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exanple, VSD material may be integrated or

incorporated with (i) the power resource 282 and/ or
w@omwensditmes extending fromit, or (ii) wth tPEr/US2006/045291

processor 276 and/or conductive traces extending

wir G 150 T8, R AT R Do

applicff] As al so described an errbodl ment of FIG 2A and
FIG 2B, the VSD material may be conmbined with a
[0048) u Serryaloectordnes foralerinplasing of fqmﬂa& deg@ricaliércyiss areomponents
usmé‘g/gs t%?tg{lée{gp? H@slcﬁééeﬂnftﬁgﬁﬁl\ﬁ@% a[{rr%lgmlﬁﬁﬁl?n No. 10/941,226,
filed Sepahmeelzemeﬂn Sentitled h@uzhtemﬂamlgmg Slﬁ.tb’e’l}re Wsirtg Velw&mwhable
. .any of the enbodi s describ d with FI.G. 2A-Fl C :
Diclqtite Ylatsriahy BRPanE T o S PG PG Bt A R of US.

Patelgtl'l% FChoRT 1'43t(f&m‘éﬂklt[?9 ePalt@ﬁf@ipp‘hBé’don‘ 190119831 5t 49N féled on December
akdown voltage of the w reless comunication device

9, 2008 agd emitiad i(hgl)ent Carrping Strugiored sing Mg)&iagmﬁmtghq’p@melectnc

royide.t he characteristic vol.tage
MatQief e e K OpGRE b REHR iy hiof i B o Highlar 8. Patent
Appli@tign U.S aresdi MppYieatichd<o. f09@4317§8$Q9ﬁ])edbhéN o%ﬁﬂieﬂl@ 992 and now
the wirel ess conmuni cati on device to

abandﬁ@@ewbtqh\ﬁéalm@ww odimpTionn WTAIPRAS@%WMEWM Sid88djled on
T e
1ncotpbﬁat@i E}Ctelferewde i mmmeepdcavaadireny fen‘ ﬂhpuupesesu nder an

suc

nt of th d .
[0058Eo AertMe oich 318, Vo Baciiuia SoRhendp MAHBYIR PHipe on which

condﬁxfzﬂéségrﬁr_poﬁle&g ghd eleh{%ﬁ{s%jé R 0iRed. TG UaImMt &f VSElrﬁatenal that
tags, ce 'ar chi'ps, WFi /Bl uetooth chips

may &b depgsited on d\mbstsatg nmly sdepanding oy te ag)phgatlomaﬁ alg progess

nduct. ve at on t echni ques
descitfyed, g ingn PRy T BHoRG A R P IARER P ou 5. and
[005EP rmpal 8iep 92015 18ger\GPHoARbAMIctive BlaerfARGirbaed bverttieVSD material.
fol | ow ng: U. S.” Pat ent Appl ication No. 10/941, 226,
For ¢xapdr, sheiotasisematerial mep be depasited evertey VS Bnatetak yi ng
r g
ousg 550 b s YL 195 DA Dbkl e g The
pattdnsmgl eRutts feighinis @Vhlﬂf cdihdide iﬂqioehiohbwﬂﬁthé’ Qﬂbsbq&nt formation of

condbip AP e 0 SOmPUBLP L IRG P HEIES i At ot Sdample, the
paﬁe@ﬁé%a&%e%%fe%ﬂo H%h{&tg Se%%s%&@@g&i@“tﬁeﬁ@@ioecogﬂc@&eﬁﬁﬁ fdimation

nam n as sol e inventor

of trarfsrmssqmmlemems |1m1udrhg hhc&ct@mmapaoipm ¢lcmt:n‘r@ rfOUeSdlng out Slgnals
Pat ent l'ication 09/ 437, 882, fi

In ong gyl ik B SR BB 0P R4S Py B Py i petem it

The B4t E1RMRk ol pafieR dokddidORithithe 16€1babf t88ductive edments or

components that are to form the transmission component for the device. For wireless devices

such as described with FIG. 1, the exposed regions coincide with where traces for the
communicative element are to be provided. As another example, with reference to an
embodiment of FIG. 2A and FIG. 2B, the pattern may define the location where the antenna
224 is to be provided for the RFID device. In another implementation, the pattern may define
the location where an inductive or capacitive signal communicative element may be provided

for various kinds of wireless devices.
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August 27, 1999, and now expired. Al of the
af orenenti oned applications are hereby incorporated by

WO edoenexice in their respective entirety for alPCT/US2006/045291
pur poses. [0050] According to a step 310, VSD nateri al

i t ubst r- at. r rf 0 | ¢h. . . .
100535, §E8ek 380485 TS PURER QS HeeRilior 300 R BMh B ¥ine sistepao o beine
condlibigved The MSDPalbl) iappliddd viltagt thmayxdeedtidp amitéred’ seharacteristic

the substrate may, depending on the applic ti_oq gef Ehg
voltage devek sThis yeltagsabay basnphicd Eoharionh it kness tatdnclpdes iy SD

matea € oP HIS%;E ?oftMn%ﬁesﬁxbstFQcQ bk id ﬁdgmg BRhSYAD RateA¥CIn B latter
non-conductive material s provided over the VSD
casetht poitiah .of Bor subxtaaip hederpdatit tie 82313 mabaitabmiag be wayduséive (e.g.

deposited over the VSD material ,, [0052] St 30, .
fornig] B RbPPe RS O At HERL KR crey I B p Benle B aPHEt on
Applidigiof bPale @@ ge {018e BAMduRH Abs@XDAfE De R SIS cdltietdases to avoid
coincide in position with the subsequent formation of
lineag opreflvetivigebe theméhip snaterial imthe dnr@cw%rth% substptei dhe applied voltage
he wirel es. vice. For exanple, the patterning may
mayﬁ;g S?@?%%t’%‘v@fgoag@%d;at e exposed regions that are to
[0058Pi NehilehwiVISD fnatefial is @Bndictivé,a0pB593rovided thaknpdcess is performed
i ncluding inductive or capacitive elepents fgr sendi ngm
to fogmcosdugiiye lementsdag. BagsehviBintthe exnosedremiops b theg3ite@gAnyone
. ' | i . 1. ht
o b AScBTEPROEH 1Skl R B LGk ehgions atn
by tHeqméttincof thé nareochdutiiveclapdre resrtes mplencamtgsioneart sletthaplatingeprocess
. to formthe_ transm ssi.on, c onent, for, the devjce. For .
is pegioraFck eER e ST i RdhGISSL) gietiol g papecd photpiggst material,

is suBHBRRA dnth 88 leRRBoRACREHEEN W th where traces for the
comtuni cative el énent are to be provided. As anot her

[0056k adyslabiernativhimpltmertatien, tenie demostsiodiisrperforated mpigg appywder coating

and. FI G 2B, the patt.ern may define the .l t .
procfeiSaictss ooyl Bl ool R oIS B 5Bl 8L us
defided b3RE Paterh.MHePRIEAION AT thd fravdeahiagbe adeymsleshed by Ubgositing the

| ocati on where an inductive or capacitive signal
powdesipithe exosedregiensest bymapmsteing heisHesratoin apeydsy dath.

- i . : . ] } VaD. .
(0058, * S Fhritly” EloEES (ABhERBAGTHAD ugt i Bl Ay iR Rhic media
may thie ebgtained ¢n the fbanh of cleogdieiriices inBrelivsh. Tt solutadn msgy be applied

applied a volt t hat, exceeds the_ nmaterial's
to the RipsateatiLa ihe P mipsio] $hFERAUCHP TRy PP LIGRIORRY thipspray may
incl@g@hggs@&iiﬂpgg%é;&the t hi ckness that includes the VSD
| '

materiral, or i'n the portion of the substrate that is,
[0050hd &theralehositien WSiniuasendyadlso bawse dor perfosmingaign depdsétion on the

orti.on of t subst rat e underneath the V. .erial
vstfRgletEluBininibe SEREEG SBrREERRoR Gl TFh pfbcesses such
as pi¥RIcA| $apop UePssitiOn AV DYort dRnERRK G depdsiteonMEV IDppretésads. In PVD,
plication of the voltage to the conductive substrate
metakeipnpere deisidueed into & ehambss s sombing yatheas ignsghe VSD material on the

subsfr%tgeqféa bl'ge;/ r'Pé eeg%ﬁﬁwlgt%’aeggﬁfg%&g %?p?)lglgtée Qha&é@ s6bE B4R a8 bond with
the ions of the chamber. In CVD, a film of ionic material may be applied to the VSD material
on the surface of the substrate.

[0058] In step 360, the non-conductive material may (optionally) be removed from the
substrate, so as to leave the formed conductive elements. In one implementation, a base

solution (e.g. KOH), or water, is applied to the substrate to remove the photoresist material,
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may be steady (e.g. "DC') or pulsed. [0054] Wile the
VSD material is conductive, step 350 provides that a
w@e@ceed76 s performed to form conductive el enePCBUS®IE045291
traces) within the exposed regions of the pattern.
of 2 j
e L e R e S G S
pompmtetlﬂzas intertoriteet veaivus oomipatdntseanidéay eegionsoidhesubstrate.

[ ntatlon an el ectropl a 'n rocess is . .
10033 7 BEFRaLET i e MG RS e =0 o PRE DR prpptgprovide
that aasihsm{g{ s%épﬂﬁq)eﬁ’eﬁh&i SR subTaRS Witk thel forristdEIBAEE4 cleMedts. In one

an el ec ytic solution. [0055] As alternative

embod1p1eeher¢hqn1cghmecm®l peljsbds viedrio pelighethe srbstrateusi ng a

0015 SR ORETE 55t 8 R BBl i o bane

transﬁ@ﬁ lv@l‘ﬂ@ged ahd Re®. ythkkenteat dfer mlreléh&oﬁ@mhmmfoh@levmé d recess
er_may be acconplished by depositing the powler on
such éle%_cws% gaFICeg% HAY% be yreddy e gloenthbatingide Aiseaniqpna or
com&uﬂﬁw\%elg‘ﬁéxﬁ of[tlg)eoc'i_’eqz]icesﬁé wh B§J5ﬁqgteélemaﬂ95f‘@6 onents, Once the
mentation nay use’an el ectro-spray process. lonic
substrmduafanmyd bitevires swihresdnicro-¢Higs, irmrrmrpfcompamegmbnd other devices may
articles in a solution., The sol ut lied
be gt et e Bp Ban wrrde @ et vednh b oo sk it of
condﬂ@ﬁv@&%ﬂ&%ﬁﬂs%ﬁd ‘éferﬂe'ﬁ?s spray may include the use of
Ink or paint. [005 Q her deposition technigues nma
W@m&the

[006d] s ©thrs stwe thafydre edrilengndiog oaélp%@pﬂlp@twrb ox

he conductiyv te
sobs TRl Tl pafHE v bl ERIRE o tha' oy ol 1 st my also
incletRRagitiohgv $15 Yidterdl. TheRbulthg J&RE mdﬁ&ﬁﬁés}abmhto(aﬁv@)smmer for
processes. In PVD, netal ions are introduced int
radig-FaANrsey siEnalsnBicavyos O ishals fascapaeid ve/sguaYeAnPH at&ﬂ%ls
e b e \V:

[006t2E F?G' A?A 4%&%3%?1%:;%‘3%% tﬁ?gﬁrﬁ%ﬁﬁ gﬁﬁ% d\%vﬁﬁ accordmg to one
or moeenanlm‘dlmaets ofidrtiavention. L£yycess fuich ay déscriberd Wlthﬁﬁ@r 4113514FIG. 4E

be applied to.the YS i al e r.f ace of
may{@é)egfaggq @t%ger[tgggggrall\( P rraisgéé@aterllaﬁ émﬂbq][ Hff’g SepgRents and
elen{Eﬁ{sfo hARFIBYI(RRL Aﬁfc‘)ﬁk lover Qcﬁvah?a%@é’ Qe bf VBDtrHﬁerlal simplifies the
substrate, so as to | éave the formed conductive
processdivefurming an RAD pmpb@whﬂaau thersanae bmseet@blmg ¢lepirice cgmponents

oS Bl L e BB HUR. oS 15 LT eriur,

the i6REFESR VY STPmbRAEPIntd tha CRBtrRANChIRENS |0€ ﬂwRISID ﬂkalice enables the
are positioned to interconnect various components

VSDymeptestal tegiognd thsrdepirs véhendrangiert voltagesgyre RissdH §eHehas pen ESD
movisng the photoresist |ayer, one or nore

evmﬂﬁ%maﬂnents provide that a polishing step is perforned

[0063D Irhaﬁstéplﬂmkfr@té@ bWFIG. 4 e fubktretel 480 adbrmedio intlede NSP. material

I n one enbodi nent, a chem cal chan cal é’d()l ish is
412, Jdndsr pee Wlp@ﬁnt{aﬂ@l, dhag ¥ pPgnaerial 412 1s deposrt as a layer over an

underlying substrate 408.

[0064] Subsequently, FIG. 4B illustrates a step in which a non-conductive layer 420 is
deposited on the substrate 410. The non-conductive layer 420 may correspond to, for
example, photoresist material.

[0065] In a step illustrated by FIG. 4C, the non-conductive layer is patterned to form

exposed regions 430. A resulting pattern corresponds to the pattern of conductive elements
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[0060] The resulting substrate includes electrica
el ements with inherent ability to handl e transient
waelraeEa3 and ECS. I n the context of a w rel esSBCT/US2006/045291
comuni cation device, a process such as described in
h
ond firiPogiyld s 15 WIS Rrb At ORI TRD G RIRRh e e on
proceslbeingsiesdrited. el ements or corrponents Once the

METITERERE R T
expdded R 031 4@9?&@{%@) he ?Eﬁt&ﬁ AR iR ASteh TG @l Under an

00|n ern of conductive conponents and
embedigweh b yolthg06 appl@die thesubptzaterd )0 that prencbds the gharacteristic voltage

or B8 Patieb i, Sofiaurs S8 ohee SRR bE valfeerivt 413

sw1téhl fbMbeing EHelea®icRE being @bhduvaYe. abrie thdTWEDdAaterial 412 is made
itional VSD material. The resulting device may

cond@gﬁvee\yﬁb applicetion pf ﬂaﬁyﬁit@gee foniemedigds eepopisegiaribg exposed regions

n
B pu i KR SR S o ompapenic a ki
[0062E Inl délldiiﬁlpli:h&:n&tlphpmﬁﬁﬁnédw démisitionds perfdrined bfemdycef,an
according to _one aor nore, enbodi nents of t { nventi on.
electioplptigdugcestidh theseladianatigProgesth tha wbsate 2? IS § Eﬂ%ﬁfﬁ I an

elect%l?fﬁ@ E({lﬁ‘ﬂi(ms Grleft BhRGhedi® floht BE5Atidn EM&@M&%@W@ hiterial

ectrical conponents and el enents of an
(whldhvs ioe@. coAdutiye stab®) rin duhveaxposedeasgionsdefmed Wr.thmt’@m a’Ls aresult of

S th f f F
i SPGB TR el T B PSS 12
undé@lies&h€ BBHuStI R elbientRol Bbhportawkahatigreslt bt lthd forietion of the
handl e ECS or ESD events. In particular, the

condugtiegmatetrish* 4% VSD naterial into the el ectrical

[006?@ MR Hgsr&%l%%cﬁaltggﬁ eﬁl’%o nge%\f f)? Pk %aﬁ‘[eqﬁld[%{fgné@go%{eei%%ay be

ransié
fornfed Q"ﬁm{l tor{duuive mstemlale BudﬁS@ aavenl. A pplicatioh.of [tl&()ﬁﬂ‘]agb mag occur at a

poing 6 fopiact et et e Wich 1° wbsiats A Ande: SHSTE T BE OV
matdrf3€4 VPR BLAh 1@' thé lrgltéé% éﬂf}pﬁ%%r%?ﬂe&‘ﬁn@eﬂl@a‘ﬂ?fhe%‘dﬁﬁra@MS Such
FI G

underlying s strate Subsequent |y,
applicatiors of wdltage magtbepmiptenvniterio avoidnfoc exatuplej Nreat Gyee hordzatal)
s..deposi tﬁ&gﬁ the substrate 410. The non-conductive
conqugtiuify o rrespond to, for exanple, photoresist

[0069RL &S h@b de:{cgi@@@]thé Bpicati@Pof the Y4t Bstéddp orptised.he

non-conducti ve @ger is patterned to form exposed
[0070% gAbcmammonmz medig ﬂcpqsglq@axro@ms senyrheqissioamed. d'or grample, as

s 05 RAHAH pLEGLE TR aSRTRARER i ol s

chark @ pRded PaficRe estd thebnpsetbrglonddefined by the pattern. Alternatively, an

electro-spray may force ionic media in a solution to bond and form electrical material in the

exposed regions defined by the pattern.

[0071] In astep of FIG. 4E, the non-conductive layer 420 is removed and the conductive
elements 440 or polished or are otherwise reduced on the substrate to form some or all of the
trace, leads and components of the RFID device. The removal of the non-conductive layer
420 may be omitted in some applications where it is desirable to maintain a layer of such

material.
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[0066] In a step described by FIG 4D, conductive

el ements 440 are fornmed over the exposed regi ons 430
waledorned7by the pattern forned in a step of FlIECT/U2006/045291

Under an enbodi nent, a voltage is applied to the

10073} B Rk Py B BB R R SORR Oty R gEpicE 45 be
formeéaslb tSultdfbpeocdsssatiesd. &l arddmbsdhineaththiedv S amatdrénl AG2 is

. dielectric to being conductive. Once the VYSD nateri al
integaatod pthrigd amdertigtitase tenenihthab 5oy APl (o anten 474 of the
ReS B8 g O TR 0B R LD 86009 B o
micrettepdf? sndithe antempa AdhtGue qra0G? embodiomats mpy elve pravideohat VSD

mards A G5 i JERER BB ot P B A s e Fhsatnars o
exteﬁd‘ﬁoxﬁéfkﬁﬂrﬁ Mt 4B 15 RTRIIERA 473 afdl/oftE@idiedhyd U9

sol ution, where ionic nmedia fromthe solution bonds
[0073] Am enthodirsent saeteas describedi by 1Gs 4 ArfEaenableg weqation of elgetaipal

Ln the exposed regi [
comp e ERRRTL: & BERRED PG BhtoRRLB VST piartd fd gy,

inchle ifilegers dbsdbilatics t¢ Ebund Bdndibre vVhbyealia el redll@from, for example,
underlies the conductive el enments, or conponents that
ESDwilhe RFEQ ay aliobs erreied ByiRafsvish fwicaien Hepiateqrpearcd to more

‘;g?{i ' [ 0068] As described with an enbodi nment
comg ﬁagécgl,%tgﬁsé under |l yi ng substrate 408 may be forned
[007#] ®Vhicamchoctimens sutheasidaseribsd ehithdd Ga4 Aettahnd dAppiliecain this

of .the vql]tage occur .at a point of .contact .that ..
oppI RO HELOH AP TP SR g CABERe SRROdiBEnG Hregy frat different
comPbditordshd YR /8dr8 o #1SDAhdteriilfor 8364 SingleRFIMAdva@eFor

may be provi ded underneath the substrate 408. Such
exangylpl the apnlisatio of/ ¥ Pagaetialyt 18 entopsubaisaie €0/G- ¢ Adwedydinclude

f or. ' iy €. 2 honi I Uet | v
aopiepfo SRR Bl U 8P R Gondg £ Bt paRBGIT bl te
desigihef 146 RFAY RlevRY tdetils1ecesiy nedterfild Wi melcRAME or electrical
Alternative ionic nedia deposition, processes na

chargderisbicerihat ardiestesuifaplar 2 preticyay clschicd! campPngAt or fement. For

i . . r i . .
e BT SRR, e RIS eBAPLA O B REDTRHcE Rt VD
mateiptisebbs lghershdetierisit iltiphtevehihte regiondineer thamiveklyip 492, as

an el ectro-spray may, force ioni dia in a saluytion
the GOSN B PSRG PO e 19 SRSl GF DAy ABHE O BRp Sk voltage
Spil{gsegi ons defined by the pattern. [0071] In a step of

FIG 4E, the non-conductive |ayer 420 is renpoved and
[0075h ©tlwaedmpbiands thatmey be proyidedrongbe pulisatedncludelight-emitting

oSSR B O SRR RYES ol ARy Spefbdion o
60/740861 aEY2hnPOTEDS nit i soobukusédpyiblel taheiakdown as a result of transient
voltages. One or more embodiments provide for trace elements formed on the substrate to
provide for leads and interconnects to light-emitting devices. The VSD material selected for
use may have a characteristic voltage level that is less than the conductive elements and
components of both the RFID device and the light-emitting devices.

[0076] While FIG. 4A-FIG. 4E are specific to the creation of an RFID device, any wireless
communication device such as described with other embodiments of this application may be

created or formed in part through processes such as described in FIG. 4A-4E. For each
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420 may be omitted in sonme applications where it is

desirable to maintain a |l ayer of such material.[0072]
WO-2@7/0670 | | ust rat es how conponents and el emenPGT/U820061@45291

RFI D devi ce may be formed as a result of a process

descrlb In.a th maferial 412 is
elerfg e gPRE GOt PR oD AL L e i SR G Foddsfermine
phot@?é@l@f’doﬁnoﬁk&mcf&ﬁ% ByedphtsAa 474 _of the RFID device,

nd (ii) formthe intérconnect 476 that extend

[007613 NMenweaview with tsaendeie qny REtheiegrbodinmqntudrscibrd, theevisriesnna

e A I te V.
comfpltce o B RTRRG MRh o R le oriore S oD
devibadit @her céﬁﬂnurﬁdiatioh&i&ne’ﬂt a1 bk $ncbrBrated on é;mt}endbspﬁ\uesubstrate, and

fromthe hattery 494 to the aptenna 474, a or to
then,¢ppiustikely 1qt912c0n{1%f®eﬂ3t}ﬂ%$ SRDBRIRER (NE é’l?sngﬁ‘?j“é@%ti‘?"dg&
concmftn'/:é $ias Ay %E ﬁ%&ﬁm%ﬁ 3hé 8MmBHhy &lifehtidfaflechniques.
conmponent s an ments Wthin the RFID device that
AltemnativélpyordSD nnet embaﬂunea)rcmpramds bariformatipinafe viiashasy @sitbstrate such

i

hrofgeé SebstalenMSl(BYEr4 A 2 bil) wisdnl Pl SD rﬁaeﬁﬂnaaéﬁﬂvw material
nore conventi on(al tec)ﬁgl) ues. éPFg&giv Wi | e enmbodi nents

into ;ﬂmha%@% &} wihbe patigreing rﬂn@homesng, m the pefigme pethaha path is
0 [
fornfe fg'r c%ﬁﬁlugfv%t& 28 ef%rﬁg‘e\%l{s atg %{(%ﬁ? to i P@?gﬁ%fﬁt@%@g |4t@9 %\? perform
iom@d@oﬁﬂbﬁub ait &&Svmsf is WYhged todthi c&alndﬁclrvelmaeﬁm farmirmpgloaductive or
RFI D devi ce. For_exanple, the ap ]gegat i on of VSD

operggenst vigh +5%Ang iy breneat Hhrspipsass deserieed ipgccomipodate elgglioal elements
and erﬁ‘ﬁl%dn%ﬁfs'oﬁ'}hé’g g s@éleeof?wfﬁpsd@ SE1 & rod?:@é:f(‘)r ‘fﬁﬁrﬁné%olated vias 419

erent conposition s al he desi
usinRMISD nheteriakistdesaribiel] iz moVSﬂbtthWEth U:IS sPatgrit Nmé;%?ariﬁé awhich is
or el(fgt rical cha acgerl ti,.cs that.are best suited for

incogpogated pY: fRfSEFnE] 186 0 %FHB%?@HF M- o] enent . For

[0078X BRI Btiord fo tHRYIRA sdBSHiablias iy Rkl dendiREl@NH MeRiHle
battery of the RFID device with VSD material that has

conduchiglapers doraa Smabku @sngned/mbsfage Fosgsamplyaspmpegyibsisates include

1nter§1éeﬁ§ait% {Ebcé(%]?%rl er% Bhaf 1nclu %le%{%ﬁta{% fo%ghte aHRXIeg‘fé ﬁg(’?as may

exteM®td @ABe@ RO k@ 1a{zé}§) afhbedaehem tie@vpailahickndsh af thas&)dbhmte
provi ded on the substrate include light-emtting
devi ces, such as LEDs and OLEDs. As described in U S.

AL]E}IQ\Y‘S{:E%“ %%ﬁ@WMEMAWfM?EEP% 4517(41%961, LEDs

al so be suscept| reakdown as a
[00719¢ SVihite emﬁbddnmmsts dadcribed hargmsgprodide farrdenmeﬁ(vemi@mcmmmicaﬁon

e for traeelemsnt fo d on the substrate t
deviRisg RIS Hegh chibRAGnSHMARESP LIHE AP B ADa R tuctive
fiel AGMh &R Shat [N rHePWHRLRE bl SPEh8eifId SheH communication components may
be added to devices such as chip sets and RFID tags, independently of the formation of the

remainder of that device. For example, an antenna for an RFID tag may be formed as a

separate part, and combined with the RFID tag during an assembly step.

CONCLUSION
[0080] Although illustrative embodiments of the invention have been described in detail

herein with reference to the accompanying drawings, it is to be understood that the invention
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use may have a characteristic voltage level that is
| ess than the conductive el enents and conponents of
whodon/oe1e0 RFI D device and the light-emtting deOT/U8R06/045291
[0076] Wiile FIG 4A-FIG 4E are specific to the
o AR 8l ARRELRSHSE, bR, R AL ons v
be apparent applactitidrieeyskilted ibehis aeah edrdingtypit ieititandedtirat the scope of the

. through processes_such gs desgribed in_Fl AA- 4E. For.

inveRRna ASARADY 2 §Hamr@a§%ﬁ,aﬂ Hle el Gthermore, Tl
1 t ' £

cont%ﬂg{il:éﬁ tht @ tp%%—ﬁg!rﬁ‘?d% eatBR AR HRA REAL Sn AP udRY 6F 48 28t of an

oresl s on-conductive | ayer) patterns. [0077
embMtireoven, bewottbineelgwitin other mdividifally desceitbd deatressor parts of other

descrj bed, .the wirel ess co ni cation devices.. b
cmbfitsrrib g et T Fes SRHEHE RS i P SRR dihe
partig@di fe8tuds. TOLd) eHe HREAVL I d8dckiBihg&lofTBRRH:iofi®vhdd not preclude the
. incorporated on both sides of a substrate, and then
invegion foet dleigliyg rights e siphicombinatiBibugh use of one or nore
vias. The creation of a conductive vias may be
performed in any one of nmany conventional techniques.
Alternatively, one or nore enbodi nents provide for
formation of a vias on a substrate such as shown in
enbodi nents of FIG 4A-4E as follows: (i) drill or
forma hole 409 that extends through the substrate 408
(FIG 4A); (ii) when applying VSD material, extend VSD
material into the vias 409; (iii) when patterning the
phot oresist, formthe pattern so that a path is forned
for conductive trace elenents to extend to a boundary
of the hole 409; (iv) performionic deposition so that
the vias is surfaced with conductive material, form ng
conductive or operational vias 419; and (v) repeat the
process described to accompdate el ectrical elenents
and conponents on the opposing side of the substrate.
A process for form ng plated vias 419 using VSD
material is described in nore detail with U S Patent
No. 6,797,145, which is incorporated by reference in
its entirety by this application. [0078] In addition
to two sided substrates, vias may extend conductivity
to nmultiple conductive |ayers for a suitabl e designed
substrate. For exanple, sonme substrates include
internedi ate thickness layers that include electrica
conponents and el enents. Vias may extend to connect to
such | ayers enbedded in the overall thickness of the
substrate. ALTERNATI VE EMBODI MENTS AND | MPLEMENTATI ONS
[0079] Wil e enbodi ments descri bed herein provide for
devices (wrel ess communi cati on devices, RFID tags),
enbodi nents may al so i nclude an antenna, or capacitive
or inductive field elenment that is formed with use of
VSD material. Such conmuni cati on conponents may
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be added to devices such as chip sets and RFID tags,
i ndependently of the formation of the renmai nder of
wao bav/oeave ce. For exanpl e, an antenna for an RFCDUSHE6/045291
may be fornmed as a separate part, and conbined with
RFI .t.ag during an assenbly step. CONCLUSI ON

aﬁbsotg@]me 1? hough illustrative enbodi nents of the

I Newireless doaautieaivndReeicb@grisingdet ai | herein with
reference to the acconpanying drawings, it is to,b
UnEPEPEHOR RESONIHENT S ERETS ek iR SEuF s te amatie Wi

trandhi &bESrI%UQ\{IJ\AgﬁgQ%{a% oA such, many nodifications and

vari ations apparent to practitioners skilled
| nativtsjal that Aeco clthrmgdarys,tlc |otc swiclimg noebinghdielectrie te being

f .the invention be d b
coneive Wl & Sauncsar BRI el e cipett s SlnbuiMh e
level, BAd vReRA! !hb %t&ﬁalﬁﬁﬁds&ﬂcfﬁe&i &S SlolXe 8k 18hst AQortion of the device when a
indi vidual [y or as part an enbodi nent "can be

voltagsrip emreunigradihalt axeeeds il Qhawtﬂrlsﬁlc deltageilowdl f eat ures,
or parts of other enbodinents, even if the other
features and enbodi nents nmake no nentioned of the

2. pamhtdevisé of @ainvl ewhekbinshe inbRriabis @osidondd td%@@t[ﬂdhhél gombination
conbi nati ons shoul d not preclude the inventor fr

of cendariiverriemenihtdicn thesypltage isepropisrash thapgsgeedsthe |°5@rﬁ§aﬂsﬂc
Voh%%ng&ﬂ A w rel ess comunication device conprising: a
nation of conductive elenents that are structured

to enable wireless transm ssion or receipt of signals;
angd.a materjal. t as a characteristic of swtching

3. gﬁ?ﬂ‘é‘ﬂﬁ %‘fﬂ%lll%lgﬂ?ﬁlftgert‘i?nl?@isﬂlé conductive when a
vobga&%ak§aﬂ@plled to the material that exceeds a
characteristic voltage |l evel, and wherein the materi al
i s oposi mprsrlegictedenyrnisipryvised DeélzftSUbstmtct i on of the
devi ce when a voltage is encountered that exceeds the
characteristic voltage |level. 2. The device of claim

4, 1, Thhaedtdof E18inB} Whérdin thémprsial is pPeddddoorpthe wabktiaketo ground at
corrbl nati on of conduct ive el enents when the volta

leastegnecifcpnecPrimere lesie legenistigicariby ¥liagei .1%@4@%@48@ exceeds the

Charg&%ﬁ‘gtmv%ﬁag Rydevice of claiml, further conprising: a
su ate;~and one or nore Ioglc el enents provi ded on

t he substrate 4. The device of claim 3, wherein the

rial rOV|de he subst r at u
eu15e d5riee 5 SR A onRersi drofunb g Wicendit St s provided
on t%egéu:ogtgﬁe 'azt\c} e%lfé?éiﬁ e Agtetifal pRVERAG thd Suzhalkas bRiundlat Rast a
portion of tt?e combination of conductive elements when the voltage is encountered that

exceeds the characteristic voltage level.

6. The device of claim 1, further comprising a package that encapsulates the

combination of conductive elements, wherein the package includes the material.
7. The device of claim 6, wherein the material is provided as at least one of (i) a layer on

a portion of the package, or (ii) an adhesive to bind one or more portions of the package or its

components.
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5. The device of claim4, wherein the conbination of
conductive elenents is provided on the substrate, and
wob@reea17¢a he material is provided on the substPEI/ES1006/045291
ground at |least a portion of the conbination of
~ Co ﬁh&ﬁﬁ age i s encountered
8. th%td&feiélgée/sgcgs t e%ﬁg‘ﬁ%ﬁ{&g%{)‘@?ﬂﬁh oltage level. 6. The
dewisclstrate; cl ai m 1, further conpri S|Ang a package that

encapsul at es the conbi nat.i f con ctlve elene
GRS PG TR PO A0SR FHR R i reih UG of more logic
elenféﬁté'ggggr?feodggaagﬂﬂhﬁhng’%%ﬁ@ﬁ%;&g %ﬁﬁﬁﬁagﬂnfugﬁuﬁtfha tﬂﬁMb@led as
e
pae Lhag%mssmn (compommt amveéd\@@ th@subsmieo\ﬁber@m the fransmission
ons ack
P H050 B0 s RERIALEsRhocha cERI TR oty fomagion om

the dHe&r Moré gt ¢le@ehtspdr@ment s provi ded on the substrate,
wherein the one or nore |ogic, elenents geng te dat a,
& GRhsdRR kel

i nemaring thad Bat 3 shasaterstic oh Fitehin Elrigdo PeBg
r
con e B O 2 F e Bhllic volage
level ané mateiraths ngrtadal fihyadsitxmed iegrotihdati ldahalpbrtumtqfdhﬁ device when a
i nf.ormation f on1the e . or nore I ic.elements; and a
voltageris pregunieppd;t Wé‘é‘c%ledéﬁhfr%{aﬁﬁr@?? s é%’f‘?c hi ng from
bei ng dielectric to being conductive when a voltage is
applied to the material that exceeds a characteristic
9. vo Hﬂlagevmfev@lalrra&,ofuvih@rr@mprltsm arpackagedhati confaisithe efe@r more

a portl on of

gt B 27 e b Palia e o MR A R s Brovide witin
they@k&@ge | evel. 9. The device of claim8, further

conprising a package that contains the one or nore

| ogic elenents and the transm ssion conponent, and

V\/n [ [ t
10. J0 TR 06 JHRED Bherbh (6 SUFARHE Pifec 10FeL 0P UARRrial exceeds
anopa’aﬁﬂgeoltageéévebbftﬂlhelewater| al exceeds an operating

vol tage | evel of the device. 11. The device of claim

8, wherein the material is applied to or incorporated
11. @S TpRlbvied of A8ins 8 b\%ﬁér@ﬁﬁhe théteridl R afFNdLB R findokiried &s part of the

wherein at |east one of the transm ssion conponent or
subsifate. one or nore logic elenents are positioned on the

substrate to overlay at |east sone of the material.

12.  The device of claim 11, wherein at least one of the transmission component or the one
or more logic elements are positioned on the substrate to overlay at least some of the

material.

13.  The device of claim 12, wherein at least one of the transmission component or the one
or more logic elements are positioned on the substrate to overlay the material by including
elements that are formed onto the material through a plating process that is performed

concurrently with a voltage application to the material that makes the material conductive.
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13. The device of claim 12, wherein at |east one of

the transm ssi on conponent or the one or nore logic
W@L@meex130 ar e positioned on the substrate to ORET/USZ006/045291

the material by including elenments that are forned

on t he I throu L afl. . [
14. DorPefoiier Gty Pentiel el Gl sB5aR rhiles b amangoment
of cdnldgctiRttRcésa bnd Wakbreiktdsast b ponivhofilad arcppelveitiof eoddiictive traces is
.The device of claim12, wherein the transm ssion
positiened dnavrrlay fes matssiahn arr angenent of conducti ve
traces, and wherein at |east a portion of the
arrangenent of conductive traces is positioned to
15. ov&ht dgvitehef aaitnetd, atherels the Tewicd énviludes opndyictiverelements disposed to

. . Wherein the device includes ducti ve.el enents .
intergQIL AR OB P BB TR and e HRomigHih pejfipqrent, and wherin at
least®! PR Sf 180 thtéldSnddcPEISHLAS hR HRRIBASD 6 the RBS AR @leflay at least
at” least a portion of the interconnect elenents are
sompobthe imateridl.on the substrate to overlay at |east some
of the material. 16. The device of claima8, wherein
t he package includes a top layer and a bottom | ayer,
16. anghyhern&l ¢f dldim Sratiesiéialihd sacRigavincladesastopiayed hed o bettom layer,
between the top |layer_ and the bottomlayer._ 17. Thﬁ
and wherencthe matarial i noVigpbasanadiesive aeftvegh Biesep faygr and the bottom
layext ransm ssi on conponent or the one or nore |ogic
€l enents are conbined or are in contact with the
material. 18. The device of claim8, wherein the

deyice further, c ri ses ower .soyrce and power
17. conheaevies S rRareB ot Bt OB AGTEUP T BaRBERIGH g the one
or mBAVREicSRHGEs ABoRbileAS bredARoRthctwieh fHeaRaBiigSi ON

conponent or the one or nore |logic elenents, and

wherein at | east one of the power source or the power

connect .el epent s, are. coni e | '
18. {nd e draf S OTabEs Wia SR 00 R stiueBiRobtbrR} ks tobie and
powBIOsBRhE ielteh et BNEIx Ao duddivity pevween Cepeedr setreeand stdleast one
ce a

that extend conductivity between the power sour
of thgttrapggission FRMBPNAT 8T theHRS /Y %F%W%&ﬁi%ﬁgﬁtang puhefgin ggast one of
the I%)hrweg?&ﬁ'cé 896 nglvgf'@d}fn%ct AR GE ChibRed lo? 8 in @BRtalf with the
ep ce or t I

ower sou e power connect elenments are
matgiasi ti oned on the substrate to overlay at |east sone
of the material. 20. The device of claim 18, wherein
the power source is a receiver for receiving an

19. aPRiE QekiEXSLLFA 3 PRWREr DniRIng adpolver SoliBé BRIp&WEr connect elements
formng a wreless comunication device, the nethod
that extend cavidngtiVityr brtweerathes pbwer souecetandiah teasidme o1 theyteansgpission

o LB s % b S A BT BL AL e o
the PR cannéet d1a@ents Sre positioned on the substrate to overlay at least some of the

material.

20.  The device of claim 18, wherein the power source is a receiver for receiving an

applied external power signal.

21. A method for forming a wireless communication device, the method comprising:
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appligfl deriheraaterial et gxeqeds asharagtenigticao

applied to the material that exceeds a characteristic

voltage level; formng a |layer of resistive nateri al
w@@r/oehieo | ayer of material; selectively renovP@mUS2006/045291

resistive material to pattern an exposed region on the

| ayer.of resjstive er,i al , ~wherejn.,the
" e a B3Rt b el &1 og HARLAL hleliin PRENAREL hag o
chardBriitit 095witeHiRgBohsbdifadicRt ictt® bbiag esihdded when hveltage is
device, (ii) an antenna el enent, &I [ II)@ i_.nt erconnect
tags levelf enent s and
th L\ of. (V)
| et e R e il D BT ROU SerE (V) i the
ongel@tivelyrremovingoesistiveghaterd] énpattesn an exposediragenmnen the layer of
.element; . appl yi t he vol t,age t hat ceeds the .
resisie RAErBh PURTER B PG rBED RO it WdeEhe it ontigngrg pE ) one or
mor%lgfcee?érﬁéﬂty&am{e% ba lemﬁe&hewiﬁ_ﬂieaiebﬁe,r%i) aﬂdnﬁé?iﬁa{e Elefnbf, (iii)

_ tage is applied, applying ionic nmedia to ]
intersorstired¢raettts bétyienn ermger imose iginrlements anchthe|agtpppa glement, (iv) a

ortion of.the exposed regiaons tt
pon BRSO e ST DAL s bt e ormorc o
mord 1¥gidBéh@ds 6f the ladtefh@dlemehigr ei n appl yi ng ionic nedi a

to the substrate includes performng one of

el ernlyispitha Yoiigep it exeeedsiharharpcterdicoipyaes f;gttisé %I@?er%ial with the
1ayex§mgt%qnét@1tiﬁ ﬂﬂﬁﬁ‘%ﬂﬁ%ﬁg%ﬁa' c solution, (ii) a powder

oatl ng process | arged powder particles are
appihile thet wltapeiseapptisd dpplyiiginsic afedidvie the bistratedo ferin ¢onductive

an el ectro-spra cess ip which an ipnic s I S
clemgpisin aleq) 2 PREIAN Alhs Sxrosecieens paterped o Me bl ypr the
voltdVe QGBS BablematefialV I €l ess communi cation device

onprising: a package; a substrate provided within the

package; wherein the substrate is forned by: including

f i.al with the .substrate. '
SRRV T
perfSinBh@6hd b)Y £ dedtGplERBHEIbyia wiieinthe subltiabgie submerged into an

applited to the material that exceeds a_ char actgri st
eleciyely tispdutien €1i) 2 POWERIIFgaENA Rrpesss 5T whichichaneed Pawdlenagicles are

ovier ..t he | [ (k. r ' S0 St . .
o T Mo 5Ep s TR 5L st BIH PESEGBIE e i picha
ionidvEgrey isapphidiloythe guistratey of (@gevapbadepexition gsodebe

characteristic voltage to
23. A wireless communication device comprising:
a package;
a substrate provided within the package;
wherein the substrate is formed by:
including a layer of material with the substrate, wherein the
material has a characteristic of switching from being dielectric to being
conductive when a voltage is applied to the material that exceeds a
characteristic voltage level;
forming a layer of resistive material over the layer of material;
removing resistive material to form a pattern on the layer of

resistive material;
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the material with the layer of resistive material and
the pattern; while the voltage is applied, applying

WO ewroeatedi a to at | east a portion of the subsPCHUS2006045291
form conducti ve el enents on the substrate where at

| east a portion of the ttern i.s, provided; . on [,

nmore | ogic el emsn?@lﬁwgtiﬁed‘écg{agﬁﬂ}aﬁg“ﬁ%%ﬁe Spaa a\?\ﬁglrceYorl]tage to

the one or nNBfeamhte@hiGyitd @RS ofRBigi % atddibPand the pattern;

including identification data; a transni ssi.on, )

conponent provi dedvhila theneolisge stapalied, @pplyingdapic Jagdia tp at least a

signal that [ [ i 4] ] 4 I QN

one or more Patish T UDEp L ot ThARAyBLRRIERL Athe substate

conduct i vi t y vihefens ésast dipordoe odthepatternliopiovidedgment s

and the transm ssi on conponent.; erein _at .l east one .

of OBhe ma@ﬁ_eglew sproyied pp %ssﬂv‘i\lgété‘%t%ﬁ"}t%ﬂﬁglﬁe?ﬂe, or gpore logic
elerxf%fifs r%gflerta\!%%a’ca{,‘ﬁ &Qﬁ%‘{%i%hﬁﬁéa%ﬁﬁ&tﬁ; use the conductive

el ements formed on the substrate. 24. The device of .

cl aitrangBissibwcomponand providsidog the pbakate shnl gercralnsla sigaalghat carries

.mor ower .connect elenments that extend conductivity
’fhelggttt&@g%mmé"fa&mﬂ: source and at |east one of the

t r 3RS 61 B6icdAteENRERMMEIs tb RRteBf @oRIuctiVitE bétd@ke the one or more
el enments. 25. The device of claim 23, wherein at | east

logioelements apd thedraasmissipncenyenee power connect el enents

us | I r ToNe

S5, AR P TE DR R0 08, SRR B oo
interic_Snrﬁbc}’ dembme usé the copdeiive aigmentsdpmhédesh thx selbvstate. power

si gnal .

24.  The device of claim 23, further comprising a power source and one or more power
connect elements that extend conductivity between the power source and at least one of the

transmission component or the one or more logic elements.

25.  The device of claim 23, wherein at least one of the power source or the power connect

elements use the conductive elements formed on the substrate.

26.  The device of claim 25, wherein the power source is a receiver for receiving an

applied external power signal.
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