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Met hod of Manufacturing Pattern-Form ng Metal
Structures on a Carrier Subsfrate Specification: The
Wee@3@ent9l nvention relates to a nethod of naNUPCGYERR006IGP7734
pattern-form ng netal structures on a carrier
M&Hgatdmﬁnufﬁlftﬁrﬁi(@%ahftbﬁﬁJFanﬁﬁg MeHI ISR dtUrdY ofMa Carrier
antenna for di o FrequenCy ldentification)
Subsératei ng in the UHF range. For several decades, RFID
has been a techni que for non-contact electronic
anti-theft devices in warehouses (EAS:. electronic
article surveillance). In the sinplest case, a device
suited for RFID applications consists of the antennae
Spetifigatiedder or of a detector as well as of a safety
means or tag which is also referred to as a
transponder. The reader thereby serves both for
Therppdsentrigvention ktitesnagnatinod dfehdnafdtdring setaatfonsing
the field nodified by the transponder. In this case,
mqtﬁ'@f%‘#f@ﬁd?ﬁb@lca[fﬁrlﬁ@é&' atey rawq_sapquf&qllyg@bmanufacturmg an

antdh “f?P?éF”@ éﬁﬁdffﬁﬁ@% %érﬂﬁk%n?ﬁg é’ésrta‘ﬁﬁ HEBUHF range.

magne Yder A ront 0
the antennae thereof. As a result, the voltage drop in

enerator coi]_jn the reader chan es sli htI t hus.
For & %’ﬁl?’%ﬂ%%’?b charae9 atRENRIAURIBIRRIEFORTRC Rlectronic

anﬁ‘ltﬁ@“f 8@%559 irf hf%lr&&fsésrkﬁﬁf§aéi’§étror§é'%li‘t cg?etﬁﬂf’eéll@rke ). In the

transponders however are only suite
sinapest crste, artiewmswutmbfxbrnﬁFIDomp;ﬂlcatlbas consists ¢fdheartennae of
| i cat S exapple for .use in the e
2 AR 1 PP R Gra TN A AL Saifmeans Sk (@ hich fs piso
ref8R68%0 a8t ’drﬁr\(?ﬁrﬂféf TRE 28508 therely S8hvas BB&SforHTb&Ring an
In position identification and as "an el ectronic
eleictrovisignieiie fieklyane fipr detectinethediield modified byrthadfmspender. In

.are n ui ted st.e anl nt ai.n, t he, i nf or rpt i on
i€t dhe hnsBOdr REaTR N (OB At el LB e¥bnance
effedts Qhé@ltbﬁfbﬂn@%a@ﬁ@ﬁ@ﬂ@dT&Qﬁ@%adéﬁad it @G§§é§1ﬁﬁﬂr§nt%ﬁhe
have data carriers for storing the information

anigaspedberegs s pyesulh thpaeltreRIdEoR ik @engiRiob el iieyreader
chéﬁéﬁsoghdh?ly,uﬁ%@ |ﬁ(§|c§aﬁﬁg gr?é Srecs% cle%rf the transponder in the

alternating field of the reader. Such type 1-bit transponders however are only

suited for the applications mentioned or for similar ones.

For other applications, for example for use in the identification of banknotes,
animals, patients, in goods and inventory management, as an access system, in
position identification and as an electronic immobilizer system, the preceding 1-
bit transponders are not suited as they only contain the information “present” or
“not present”, but no more complex information. For these purposes, the
transponders must have data carriers for storing the information desired.
Usually, an electronic semiconductor memory (chip) is used as the data carrier.
To allow for reading the stored information out of the data carrier, the
transponder must be placed in proximity to the reader. It is also known to
provide a battery for the transponder to operate the chip. This however is

expensive and hence not possible for many applications. Therefore, the energy
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To allow for reading the stored information out of the
data carrier, the transponder nust be placed in
wWee@sionidy to the reader. It Ts al so known to PCDEP2E6/607734
battery for the transponder to operate the chip. This
std1RHGY the bﬁec%?r%?ﬂéf% f%“&’tr%ﬁﬁﬁﬂté@& Pr?é?éééﬁé? cfaﬂfbéT&Qé(d
appllcatlo erefore e energ stor
insdead of anededtic dattieey. darrthisguirposs) thg aneegy ebslerrbedaby the

sed ad of el ec ter thi.s purpose,
arf e nE e sPhrEBa foiFctied aRfauRalas W€ e BhiRne ponder
is rectified and supplied to the chip. I'n nany cases,
the reader has been using alternating fields in a

In mamum thmw@rr has heersesieg altetnatingHieldsinea frequency

rang S SR shYEief B Vinks et PeibanaVhibapLfiSed N 5o 3%z, The
wahe¥dgth of Badls aadlafiBh easgds fidmSfevidral ted AipltodeverbitBBusand

when usi n el ectromagnetic radiation at a frequency_ of

m@sr%@ﬁmﬁ H#e2 1 anks whersesingtejertcamagnetiq radiation at a
' f el d - ani :
gl oS30l bhGHS FRepy USGhRELS £ EeB et o

the easd tethedicid eahitted byttho gesdgmatithe siteadfdhe Aamepdhdgt is,to be
power transm ssjion between the antennae of the reader
Coaﬁ'éief%aﬂ @Hﬁé’}ﬁﬂﬁ@éﬂagﬁe%ﬂﬂév%c@rﬁj"ﬁ% PWertEansmissian
T
beﬂé%}a{r{bgarﬂ'tre]? ue&ﬁ;g@é g%;dndntggdfédﬁoﬁﬂbk @%&ﬂgv&ﬁ \rFsimilar

fasm@mapwﬂEWes’obtthainslpbadehéfrlr@%lterdamegl niggrietiedield is
) tion o,.detectable in the read Thi s .| gad
inthsaGPAYIRE oY IS IeTn e Gh THROTGR Selihaae s aporadaced by
loddirdulBiRnTE R SY Sl Eble IinEtcaRer afifis idhd RbJUARMEESYes
range of up to severa MHz, require quite |arge
thamfemmzian déliveoed by thh@hm‘fl ciency of this technique
is quite low. This however is disadvantageous in nmany
applications. Therefore, systens have been devel oped,

Th\é/rRMfD epQERise whitH BerdtE irf fHROwEd fahdyaaage (Gddp: toUslév%@al ten

hi gh frequency, frequency thereof béingin general to
Mz reauise suiedange aniageaerMarenver; hezfisencwat Histeptmique is

RIS iy S WL ELEREL 7 Al S erore
sy$teehs have been developed, which operate in the UHF frequency range
(UHF: ultra high frequency, frequency thereof being in general to be understood
to range from 0.3 to 3 GHz, wavelength: 10 cm — 1 m). The UHF frequencies
reserved for RFID are 868 MHz in Europe and 915 MHz in the USA. Since the
distance separating the transponder from the reader is in this case considerably
greater than the wavelength, the antenna of the transponder is not in the near
field of the emitting antenna of the reader. Consequently, the field emitted by
the reader at the site of the transponder cannot be considered to be an
alternating magnetic field. The electromagnetic radiation emitted by the reader
is rather reflected by the antenna of the transponder. By changing a load
resistance in the transponder, its reflection capacity can be modified so that the
information stored in the chip is modulated to the reflected electromagnetic

radiation and can thus be received by the reader.
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di stance separating the transponder fromthe reader is
in this case considerably grgater than t he wavel engt h,

WQ p7antiehna of the transpondér is not in the PEHEP2006/007734
field of the emtting antenna of the reader.

N@ﬁ@ﬁﬁ&“&?&bé’als%@efﬂéﬁrﬂm%%ttb ¢RamYfatfife "tr%ﬁggért\%érggﬁgﬁﬂ D

site of e transponder cannot be considere

apalicationst img loteefrastses, bnelofi therhwstirepontanteappeaisal criteria of the

radi,ati gn em tted by.the reader i rat her reflected
il b SRS IHapiRRLTnow) R aGIRG g Many
pro@sdaid ﬁav@bbéntrﬁ@dé irﬂﬂﬁ@fé@%ﬁﬁ‘: Its rgfl ection capacity

can be nodified so that the information stored in the

chip is nodulated to the refl ected el ectromagnetic

o 3429 1087 e BSR40 8 HE B Bgacturng -
strosiwéaehataelale b RPNEENSridey aRehB tenbiléaingosteps: protiding a

| ot of cases, one of the nopst inportant appraisal _
cathodecon theosurfare devhish gensustien aﬂﬁ@qno@@rlﬁﬁglve areas forming a

B 0 B0 00 SRR SR olBY e peing

dispoketion aecheqtralytendhichtaamtainget Sulstate meatall applyindgg ltage
structured nmetal |ayer which conprises at |east the
bepwgen theneptbeds @nddheangosg dgresitine dae substrteJuptaheatathe

ol RIS Y BT SO 7 0 T
caaiel Ispardntercmteadievitiy thd spdsexiof iheacatebde bs welt @s wansferring
thq AL R auSL P e e oidaans seltida Pilg Tk Cstaayas avin the
strUBlLRed AL 1BYST Sélﬂg Lﬂiliééé’r%eé.r eastH plifdseah@sifiless steel drum,

providing a carrie ayer and bringing said carrier
whiiclyisrprovided oth acnast stucthee madedeemaflastiematedal de casamics,

. wel |l _as transferring th bstrate tal deposit{ed "

s Wi of Tad CAPRUGIOL AR PR TH8 RS clffifire {FREY B Yepositing

coppénshtartre dihab previged MRihngn BERESIVE @fhd theh prBtsed against a
pur pose, a stainless steel drum which is provided

paper ar plagts foilswel@sdhe casirr leyemwithabeiaopper strugiure being

| CS,44a ed as the cathode for exanple. The
traggilroeg@rdct§>ttp%§¥e#e formed by depositing copper onto the

drumis provided with an adhesive and then pressed

DEa%l% 235t74% A1 discloses a method of manufacturing a metal layer on a
carrier body wherein an adhesive layer is applied at least partially on a surface
of said carrier body, a metal foil or metal powder being deposited onto the
surface of the carrier body provided with the adhesive layer, said metal foil or
powder being fixed to said adhesive layer and then the areas of the metal foil or
powder that are not adhering to the adhesive layer being mechanically removed
so that only the areas of the metal foil or powder adhering to the adhesive layer
remain as a structure on the carrier body. For this purpose, a carrier body made
of plastic is for example provided with an adhesive. Then, a metal foil, of copper
for example, is applied to the adhesive layer. Next, the copper layer that has
been applied to carrier areas that have not been coated with an adhesive are
mechanically removed, such as by brushing. The structured copper layer can

be reinforced chemically and/or by electroplating. In an alternative variant of the
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paper or plastic foil web as the carrier layer, with
the copper structure being transferred to the web. DE
waen1orB9749 A 1 discloses a fret hod of manuf acPUY/EP2P0E007734
nmetal |layer on a carrier body wherein an adhesive
r el Iy I oy : e L fn
me@bE; BRI Aoy oBEPhe BBRlod b hrdifio T8 HhEbig ol
stdepoedtstamprideind beed forf thisepurposbeTharmatal lagedgdheres in the
rovi ded wth the adhesive |ayer, said netal foil or
arSaRdbIhish the YRePTeasexine MatAIdvar g dne Rlasticrieh than. the
Slaf B e thdt MasitHednd
madhe ieng tg]%tshe a(fhggé'{?gg%%sg\r@géeﬁnhgé&neﬁ@rﬁ?‘géaqulyysum as by
brugmoged so that only the areas of the netal foil or
powder adhering to the adhesive |layer remain as a
structure on the carrier body. For this purpose,

a
In ©F Eb@r65b51ﬁ)/ ANBHErOks dYsRfibbE o ﬁle]fﬁb_"d 8?‘1%'59[1?30@%@’( | g‘r%‘flrip

wi th an adhesive. Then, a netal foil, of copp

coadufior ©n a subgifateevharein the sidpesndectoayespraiedithercon as a

LB e Wi e e R a3 b8 e meta
pafRst& d0kEhdivn CORRVSS at BEsha A chivn f edPpBLpardiBRs. The
structured copper |layer can be reinforced chemcally

sugpemsien bya dint of lgenaer gt i9 sprased Wity pragressively ingreasing

thiwr%g‘:stg&%!t@é%ﬁ{%@é%&ﬂi@%ﬁ@st % f" so be applied by

pressi ng i a structured stanp
bei ng used for this purpose. The nmetal |ayer adheres
' areas in which the sta presses the netal

th
DE 40&240h%C Hedisatas 7 matbed forRERING A oA Mayisted to a

' _ i . .
sohfidindio o BARRRY £ S063.A ok PR Ter ARERTUA L Sclcer
matesalris fedned hem\;\u;]maﬁe aafea:]ruéatarmeimgaaa:asmeﬁ witltsaiduct o[j
on a substrat erein the strip conductor, i s spraye
Sem%qrgﬁw?%fscmp ng apriied heeealiry ure said eriiRgaRd relders to
safl AeHAS r%‘?{oeé(aig%%'t&ﬁla IE?@r H?ﬁlt%'n tB35Frh h& antenna. A solder
suspensi ol contains at |east a fraction of copper
paptr conthiming predesabdpsoideppaiticles hiadd fofm laamatetal thiaatng st
leakla ed . wi q progressivel y i.ncreasing thi ckness onto
ea(sﬁépﬁmwg@{ee%@q gctéqjggq\pépgpn, or example an alloy or an

intermetallic compound containing at least one of the elements from the group
Sn, In, Bi and Ga, is used for this purpose. The solder paste is printed onto said

carrier.

DE 101 45 750 A1 describes a method of manufacturing a metal layer on a
carrier body wherein conductive particles are applied to a surface of the carrier
body so as to be fixed thereon and said carrier body with the particles is metal
plated chemically and/or by electroplating in a metal plating bath to form the
metal layer. For this purpose, a structured adhesive layer onto which the
conductive particles such as copper or iron particles are fixed is first deposited
onto the carrier body for example. Then, the carrier body with the particles fixed
to the adhesive layer are placed into a metal plating bath, a metal layer forming
chemically and/or by electroplating on the juxtaposed particles. Rather than the

adhesive layer, a carrier body provided with adhesive properties may also be
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DE 10 1 24 772 C 1 indicates a nethod for form ng an
antenna nounted to a sem conductor chip wherein a

W@ eao1ueed antenna | ayer made from a sol der nBEBEP2006/007734
is formed in the shape of an antenna on a carrier wth

useBl §he PHASPIAJEF hRSI iR BenPaR 4lo? té“&étfcgil %ﬂgiypfor

said carrier-and soldered to sa| ant énna

exsaiple aptaecoppdrdgeer.nolten to formthe antenna. A
sol der paste containing preferably solder particles
made froma material having at | east approximtely a

DEYbec @27Cﬂm§élbéé7§‘a rﬁ@trho@ﬁ"fﬁéﬁuféeuﬁi'n Qorifuch stngtures

internetallic corrpoun cont al ni ng st one o
oneh eawier svhereim a herfgeeopttencarrier |sBT|rshaUleGat padially edvemd with
ur The, sol der nt.ed o
copllfivk PARRR S, 1% PasSkelion lier i, BeP ANt G TR Particte tayer
foﬂﬂﬁéwf);l@ﬁéleoméuv@eda’ﬂndbay@rth %rémapéﬁwmﬁfn ROy béﬁ\@rf%hﬂed as
conductive particles are appli to a surface of

a negativerof tiagigosductiver truurg ard flnaléf hercanttyicyiye dstructu re being

forfffd Intthe 845 ey i HeanCoiared i Pe FHstlyEtiondayer, For

thibpufpdse, faaidn tbRduEhvel lal&ysieferadly made flth meseparticles is first
structured adhesi ve Iaéer onto which the conductive

bloyen.tsreaxed auphnies epiee eptirg s@rﬁa%ﬁ ihel eayrigr.of fareawpuld be

vl gl o GERR LB i T LY e YA
waldhaavy @ dcﬁy@dncﬂﬂﬁlvplmﬁdel Mhe paarmmealadpém fonihebedrtier by
nmetal |ayer formng chem cally and/ or

MeANSRr BhPANGHYE KT Prnplgx Neybsee pﬁﬁ?'ﬁ’%@%&ayeﬂéﬁ Aeplied, such

t
oS ARG ST eob oy et bEip R N At B oy
iorpexchergg whens thel ot sembibie inoy islexchamgpddfaribe mm)olérmopper.

exanpl e be a copper layer. DE 102 54 927 A 1 discl oses
a met hod of manufacturing conductive structures on a

DEC85Mi5288 3R ¢ Bl S tHe ReRuRictiiRofcRESIUBFalIS cBbflﬁé oAla

| east partially covered with conductive parti cles,
suheb(ateatmamethm:t C@m\prlam@rappiyldg polglyeedf spiderabhe metal in the

forf phbufur G2tps AEaT yer BERRG PP daealy Bdrating
substrate. The method comprises applying a first layer of an electrically
conductive varmish in the form of conductor strips and/or contact areas onto the
substrate, the varnish containing inter alia metal particles, curing the first layer
and immersing the substrate carrying the cured first layer into a solution
containing ions of a solderable metal for chemically depositing a second layer of
metal onto the first layer. The metal particles in the varnish may be for example
iron particles. The solution may be acidic and may contain sulfuric acid and
copper ions for example. The solution may alternatively be a copper chloride

solution.

The problem underlying the present invention is that the transmission properties
of the antennae manufactured using the known methods are not satisfactory, in

particular if used in the UHF range.
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a negative of the conductive structure and finally the
conductive structure being fﬁr med in the areas that
Wh2008/00392 been covered with the passivation | aREF/EPFo06/007734
this purpose, a non conductive |ayer preferably nade
; . . . . it ed
et R R B I b e BreSEhE Iy BhBifT o BRSRIE e RN e
mapoufalckring pattondaohing rogtah strueteme s en ghbanriengubstrate.
conductive particles as these woul d have a non
conductive surface. The particles adhere to the
MERY §peifida¥y NeaNan ebjct o tiestasent PiveREEAT Brovi b mefidd for
passi vation layer is applied, such as by printing. The
manufacturingpatieynfbrmingene@bptructures ed aarmensabsipaie to be
bgth b ipn exfchglyﬁ@ vvherﬁ the not so noble ironis
US& a%%sa S0P 'Ph R Y yper. DE 35 15 985 A 1
relates to the manufacture of a sol derable coating on

a substrate, the nmethod conprising applying a |ayer of
It is tisthepobjaskohthe prasest ryention te oreiide ermsthadder

t X cally i [N
@ eblufl P FaiiBa tHbR) ShubuRés B el Pl EePdp e
useti AnarebAhhadfal RFIDWpEratidry 8sigradRhionnn the UHF or pfwv
conductor strips and/or contact areas onto the
freig8ey 58Rge-t he varni sh containing inter alia metal
particles, curing the first layer and i mersing the
substrate carrying the cured first layer into a
It isc fulrihen objeat af tHengrasensinetntios tb gesvidd @ methald fbor
chem cal ly depositing a second | ayer of netal onto .the
manyiaeturing Hattetprionmipg m f?ﬁ%%&eﬁvﬁn BHearyigr fYR$ratgjo e
; . i Lyt . Al
e e Rl 3 KD LA, A PR LR 5 Hefably
ackienvem suffifieatiy dngei tamamagsiahtdistaace \betwebr aaeadppactively

el B SeiBkarmang morelmideeL B hsomipata B Sermto

re@dlVE€ARA MRHE REIDT8Miashng t he known nethods are not
satisfactory, in particular if used in the UHF

range.lt is therefore an object of the present

invent.,d to, provide a nmethod for nuf acturin
s 21t RpR5THL 0 AeRht Pipaton I RHAR Bop8ioa for
ma&nFattudihg pattern-forming metal structures on a carrier substrate used as

an antenna for RFID operation, using a low-cost manufacturing method suited

for mass production of transponders.

It is still a further object of the present invention to provide a method for
manufacturing pattern-forming metal structures on a carrier substrate, wherein

the method is very reliable, in particular under production conditions.

It is still a further object of the present invention to provide a method for
manufacturing pattern-forming metal structures on a carrier substrate, wherein
the method permits to manufacture the metal structures to be sufficiently

adherent to the substrate.
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More specifically, it is an object of the present
i nvention to provide a nethog for manufacturing
Wp2aoreth9% orm ng nmetal structlUres on a carri erPCT/EP2006/007734
substrate to be used as an antenna for RFID operation.
i S r - 0hj f it j
THess ety 4 BERis UL R Rt T o DK P blcforred
emteddiments ottheringemtioraamaindicated irther atbordinateclagad. as
an antenna for RFID operation using radiation in the
UHF or MANVfrequency range. It is a further object of
THeY¥oBE BSsdHarlt 'é‘ég@&! Qﬂh%gn@&&\(ﬂ iH@er‘T’tlidFPFé?Qr% b method of
manuf act'uring pattern-tormng netal structures on a
manufactring asteraferniogeetas sttuctsiremonat @arrnar $wbstREED
operation, which antenna permts to very reliably
achieve a sufficiently |large transm ssion distance
A RetheReBpact sTaHB réséAtRlentRIA fefémdo BimBtHRHbBiaRnffAGring
a transponder in which the antenna is used to receive
padteth-tarming metaFstmictatisaen arcartier substnate Whictt aret ged as an

an e o S P R AR P Rb P LD AV B e o
a carrier substrate used as an antenna for RFID

operation, using a |ow cost manufacturing nethod
Theynethedr ofithenrventiondae Maswfagtuting pegertéaraing metsl structures

e odacera e
o berref sLUbrRter s, R IBwPETERiad S¥RS: o i ng

met al st pustidingtheraicrasubsaatgubst rate, wherein the
method is very reliable, in particular under )
proQuct | BMinG &ie paiern on thescarrier subsirate Wb grisBRO%te
the pres I i [ hod f or

manuf act ﬁﬁtﬁ%&@?%@%ﬁp#é&p%ﬁﬁs eqrrgﬁogr{égz%lfuctures on a
car ci er bribgihgahe cantier Ribstitate inte ctbathgb evithi Kadideoions; and

man factH{e the netal structures to be suff.]jci ent |

adhér ent NGRS %‘?:FP}&”I”%E 8 M7 ©YEh; BTSSR e icRllY; 2Geaper
by the PhRAEGRE Yalt8rr Porficd Y the Edrﬁ?@éif@%atﬁreial, so that

enbodi nents of the invention are indicated in t
subor di natadalcstaiatwres are produced.

The method of the invention serves in particular to manufacture antennae for
RFID applications, mainly in the UHF range. An antenna structure provided for
this purpose is for example in the form of two U-shaped branches with the
length of the respective legs of the branches being for example just under 10
cm, each leg of the two branches being connected with a special semiconductor
component which comprises the electric circuit needed for operating a
transponder. For connection of the semiconductor component to the antenna
structure, connecting pads may be provided at each leg at which the
semiconductor component is contacted such as by bonding, either directly or

through chip carrier strips (interposer, strap, flip chip packages).

The method of the invention has the advantage that it permits to very reliably
achieve a sufficiently large transmission distance between a reader actively

emitting the RFID radiation and the transponder even if operated in the UHF
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The nost inportant aspect of the present invention

refers to a nethod of rranufagturing pattern-form ng
WOreaoal01892 uct ures on a carrier substrate. A fuP€HEP2006/007734

aspect of the present invention refers to a nethod of

anlGRY NG r"ér rUP—?f‘ E@U&eﬁcﬁ%fﬁga r@hgh rtH&ENe%%noﬂqrePers to

carrier su st which are us as~”an ant enna
eldtttdin agrpticoatiation, in @ feéquearndyyrahge dfifforomabbi 608 Mt ad about

d of the inventign for nanufactur
1.8 SHANINE 55 Foa) Reetiniacaprding i L BERI A HIER to microwave
raéiahéea i, eel%Eﬂ‘BH %ét.&fﬂgd%ﬁbh%wfe%orﬂ%?ﬂy% %&Egﬁs ofabout 1.5
. formng the

provi |ng the ca r|er substrate,
GlpatA &arge dranshdssian distanceifet eadmplesa distanc®opopito 8 m, is

terial i ¢ch t d I : i ngi
o B3kl B0 R0 5 om0
Wiﬂﬁ‘QnQJHFréﬁiéﬂﬂ{é 8iche8RRS iof bBEvéthHﬁa@'oobﬁé{reélad rmét%nal 85 um, 15
specifically a copper layer, onto the pattern forne

MMbor Bheine 6appsi lagentiickness) os withreat) Hireantiensarmadeafresn copper

met had of .th
chBlrfedtl fbeRfiad fafo PR R AntbE R WhED iR hE malle solety
froaPaldileat padts or WtHA YHP ahk@ur{éLﬁJlrt@h@ﬂmcm and @ré“c@rolytucany
structure provided for this pose is for exanple in

withrzcoppen layer thickoess £ 8d.br 518 ¢hast wperhot Be uhehgvingdhe same

dob 48, S5 ASE 4§l PR3 bl & IERG LR Rl O
casenang et mottrepfodieiisieal sem conduct or conponent whi ch
conprises the electric circuit needed for operating a

transponder. For connection of the sem conduct or

M&@Hﬂgﬁgﬁ% mieih d“% %ﬁeacﬁﬁl sty ‘é‘ﬁ‘e tive ﬁ?m%ﬁr{ﬁé%&%ng% jlized are

pr oV e Sem con
qu:ten’peaprahdl tmoaoeeabe eckethod h:aasbdwamuedcbutgqn ailargertechmcal
irectl r throu chip carrier strips (interposer,
SC%FrVﬁ %‘Pq?beF&rﬁFjHC'gﬂ'&kages) The nethod of the
invent| on has the advantage that it permts to very
reliably
The halide ions preferably are chloride ions, bromide ions or iodide ions, more

specifically chloride ions. The halide ions may for example be provided by a
halide salt. The halide salt may for example be an alkaline salt, an alkaline earth

salt or a heavy metal salt, more specifically iron(I1I) and/or iron(III) salt.

The halide ions contained in a solution, the pre-immersion solution, possibly
containing additionally at least one acid. The pre-immersion solution is
preferably aqueous. The acid may in particular be a mineral acid, but basically
also an organic acid. The mineral acid may more specifically be sulfuric acid. If
the mineral acid is hydrochloric acid, another halide ion source can be

dispensed with.

A preferred embodiment of the pre-immersion solution is an aqueous solution of
iron(III) chloride, which may contain sulphuric acid in particular. Alternatively,

an aqueous solution may be utilized which contains iron(II) sulphate and an



10

15

20

25

30

achieve a sufficiently large transm ssion di stance

bet ween a reader actively enm. tting the RFID radiation
WQpwW70hE92 r ansponder even i f 8perat ed in the UMFBRBR0D$€07734

MN range. UHF as used herein according to the

GRS T b B ATACS MA oTI & surure
aciddz. MW as used herein according to the invention

refers to mcrowave radiation, i.e., electromagnetic
radi ation at a frequency in excess of about 1.5 GHz. A

: c
THA RGBT 58] 000 SLERRE, ol RIBTRLS AR Frtbrably
rangidgddi exarpplsefrorafatidue 30etadtyoud 7 080 ortior® PeefavdbVWftdm about
UHF ant enpa etched out of conventional copper clad
4Ontﬁtaé)rquz§%0(§- mm 15 nm or 35 nm copper |ayer thickness)
or with a UHF antenna nmade from copper chemically
deposited onto catal ytic pastes or with a UHF antenna
If thradeesminedrgicinr sotutiors containipg she halidevionhsaurtiHirs, aadoendiag to

o b LB LA L) 8 kb o o
byttﬁié cORPOsHEThERriaP @ Ila?éegﬁaﬁisﬁﬁm%%an bRt ARESIIAS the

only been achleved I n Si ngul ar cases was not
transpondirds eichieviedrie dlidlr andhdVWrepawmdionsevext if treetadiation power

o Bl b L IE B e b AR 07 B
enﬁeﬁP_@G i 868 BASEkhAARE @1e¥tiid raNSAnEE R BbIShiinhial tructhie is quite
hal'i de i ons preferablé are chloride ions, brom de ions

low anp dbatdtamensts oot &0 SR dypicaliy depertding podhe sesigmatthe

oS, Ty, B R Rl 0 D4 Mpkd o e

coffloisite amatatikRlperferramid & pgal tesd usingheauyhd@Vatasalibes not
nore specifically iron(ll) and/or iron(ll lf)a salt. The

deplipy the mekal lewef & fedcompasiéd matedd;, Henee phe eleatte segistance
is i 'aﬂgd possi bly containing additionally at | east
one acid. The pre-imrersion solution is preferably
aqueous. The acid may in particular be a mneral acid,
but bagi cal | alsolan organic acid, The mneral acid

Howgy ehf iespris i viellf\pereoriariesrwith g balide ions concurrently

with and not prior to metal deposition, by combining method steps c¢) and d), the
electric resistance of the pattern is higher by a factor of 10 — 100 than when the
carrier substrate is brought into contact with halide ions prior to metal
deposition. In addition, in such case the deposited metal layer does not
sufficiently strongly adhere to the composite material. If a peel test is performed
the metal layer may virtually completely be peeled off the composite material
and sticks to the tape used to perform the peel test. Accordingly the electric
conductivity of the pattern is impaired. The insufficient adherence of the
deposited metal layer to the composite material on the carrier substrate renders
such a pattern useless since, in addition to the required large transmission
distance in UHF and MW operation, also a minimum of robustness of the
transponder vis-a-vis mechanical exposure is required if the transponder is

used as non-contact tags.
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the mneral acid is hydrochloric acid, another halide

i on source can be dispensed v&oth. A preferred
wepiagient of the pre- i mrersitbn sol ution is aPCHEPI06I6)7734

solution of iron(lll) chlorlde whi ch nay contain

If ﬁ‘nlél e §u }a‘?e |§n8@ét{)éIFU o"il{gh 6Whﬂf’qt,]clt hhalde ions only a

queous SO conta I nNs

velry ehkﬁdt Itr)ansu1|$ﬁlam ehswldcan;adaéméwect Alhis indleesclide smmbpasders
SOdI um chloride as as an acid such

TGS B EtE S DB fe SR AR AP To pbfraaed W Gpbration. I
ha'fs:kge’r%‘?gﬁ)ﬁﬂdttﬁm%aél étﬁcﬁ%%%iéa’r?&'%'dﬂﬁé% é%i?Fudﬁﬁ?éTE' ite high

out toaout nmor e pre era
in #s cbsdOwhitst atis werp DVCif thé nndeteomoé{rnenmeshonn pedloumurcglfour
t he hal i de Lo gource i s ccordin

mEBOH HeRs G E b Sles T aarte B popdtor Sxample
IO\Déreb); éS?ftdxﬂﬁ?ferSﬁaﬁéétb?bf‘ﬁ)Qr %@%Mhéﬁm@nﬁbﬁém is not

mat eri a e transm ssion distance froma rea
br@l@ghthe’tommhacptcaﬁwrwnt%tfm:halgiaa@nlsn UHF and M/Voperatl on

even if the radiation power of the reader is set to be

quite low, for exanple to about 500 MW It has energed

Hdwedhi i as Srstthat it Wik net saffick Go rnﬂmnstzamﬁ@ effctiid ?eS|stance to
antenna ructure is qwtelowan that it ambunts to

achieve aslame {rpheaiissjonl distantenginea the degesitign oba think copper

RStk fb e ARE Glnadiis BRI B RRE bl 2 o

safisfae®)ry befRlentsi dfahammeines sivectup®e does not destroy
the netal |ayer on the conposite material. Hence the

el ectric resistance is not inpaired. However, if the

FuRREl ﬁr%s;%?ﬁé&m%etﬁ‘éi) Bhﬁgh@qh@"shgs{rgfe \Wﬁlqhd%rhgg?he composne

concurre osit

matgrigiqudttemh mgormiﬂbmt vsutreaspre)urrmmmh sdlmeaorebmttammg hahde

resi stance of the pattern js_ higher ){afactor of 10
ions ig@svaRtageRKE® redrtpitsingingh e Ahstiade KHe cortaGt it

I

nefgg g 84 DA SR. 0 05) e, URPALY SRS i v
halide contalnlng pre-immersion solution. This results from the fact that the
achievable transmission distance will be higher and the adherence of the metal
structures manufactured on the carrier substrate will be higher in the first case

than in the second case.

In method step d), the metal is preferably deposited by means of charge
exchange reaction. The metal thereby deposits onto the pattern formed by the
composite material whilst dispersed metal contained in the composite material

is concurrently dissolved.

The deposited metal is more specifically copper. Particularly high electric
conductivity of the pattern coated with the copper layer is obtained if the copper
is deposited by means of an acidic solution which contains copper ions. More
specifically, a sulfuric acidic copper sulfate solution may be utilized for
deposition. It has further been found advantageous to deposit copper more

specifically by charge exchange reaction by means of a solution containing at
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sufficiently strongly adhere to the conposite

material. If a peel test is perforned the netal |ayer
woreap7@imoual |y conpl etely be eel ed of f the cOPGBEPI086/007734

material and sticks to the tape used to performthe

o B A b e AR T ERAG B et B,

conyeexepnre egeoifitally inaheradidic tdnén trenpikaline meatieni & thtmacidic
the carrier substrate renders such a pattern useles

MediHE® 2 RROSRIGNS 3¢ tCQr'tm@X'PSrﬂQer“ééuFféraﬁé FY‘H%W@Q/"QWG 1.1-
drﬂ”\%{@%ﬁﬁ: 48d fl%l'ﬂ’f_i rﬁ'tﬁ’e MW e O@éérﬁf’n triRtShStafi agé‘ﬁb%futrlrzed in

tness o transpon VI sS-a-Vvis nec
aebrqjﬂawsathescmreqlﬁxrr@agéntt he transponder is used as
non-contact tags.!f the carrier substrate is not at
all brought into contact with halide ions only a very

Copprlis HEAOSTESSHBRNE OhEStel RafktRi sréerabww&hva tH.ckness not

excl ude transponders manufactured accordingly t
excea@logaﬁoum oxae prafepplyanith smiiicleess nohexqetedhsgs2 hm_smand even

ound, t s “b % ﬁtri c_resi s%ancg otf e ant enna
m%rFrRIEI‘HF‘ YWt githickhegmranging rom ddto LRt it s
very low if the nmethod of the invention performng
f our net hod stePs is carried out, said electric
It hasshegnfiwmd: thah h@trargsmm@xélﬁtﬂr@el iBWery dypendent on the

N g e

exBalplsle0ipon shicklone \@éctrit icordne@ity dfltak dntenmd stridéttire formed is
suffice to mnimze the electric resistance to achi eve

vegy highgdhe aghigyviabla tsan%msetsarftélséarw@ét%%vqre@@yrte.l@\r«r agyd
de?r)éﬂ%'e%%v‘éﬂ%ftﬁe %}tﬁ n@?&gmpﬁﬂ.o‘&ﬁgé é%rgé{yérhe

efficiency of the antenna structure. Further it has

ed that bringing the substrate which carries the
f, Byt gg@% neapetal i d%rg@%'t&%ontﬁttae@@ttﬁattorm%bw he composite

météﬁal' é’ﬂHﬁf?ﬁé’Eo@@Egﬁé ‘Pﬁht%ﬂ F @i Weh 'Eﬁ’é bR et mietal is used

dvant ageous conpar ed r| ngi ng the substrate into
almmrfméd)rnvmg Ianhmtedea cttructnget he sippahtad dpdsartsmittedtag@ll. For

T e AT TR
thd Bﬁrefr%ﬁ-‘de,tahc%atﬁt'@%rth a small coating thickness is advantageous.

Selecting the metal dispersed in the composite material, it has been found that
it should be less noble than the metal deposited in method step d, preferably
copper. Particularly advantageous dispersed metals are selected from the
group comprising iron, iron base alloys, zinc and zinc base alloys, preferably if
copper is the metal deposited in method step d). Iron, in particular high-purity
iron, is a particularly advantageous dispersed metal. For manufacturing the
composite material, an iron powder made from iron carbonyl has been found
advantageous. The method utilized for this purpose is similar to the Mond
process developed for nickel powder made from nickel carbonyl. This powder
may in particular have a particle size not exceeding about 6 pm. The coating

thickness of the pattern formed by the composite material is for example about
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achi evabl e transm ssion distance wll be higher and
t he adherence of the netal structures nmanufactured on

WO b@708M93 er substrate will be higher in the fPCHEPWASET7734
than in the second case. In nethod step d), the netal

10 QaPORTS e ERED' UALe D e or RN e X e size
ndt@xaeddlhg dovait 6qupads itd berpmefariedd. whi | st di sper sed

nmetal contained in the conposite material is
concurrently dissolved. The deposited netal is nore

nSBEAl €3l g8l mda e XDl MRl i pontan
eléatyieally sorahictive edrbdn pbﬁtldmaoamh as chMlvbecbdn)pamma'\)? and
i ons. re

of a idi¢ solution whj ntains c
caghenr thganargwlea W%P?ewﬁea fac?OV@né%ﬁfﬁw?% [¥ignge Tor example
thé%HEéH?lﬂ%gSg c%’oungbkgé‘?ﬁatéﬂél deposition. It has

further vant ageous to deposit copper nore

specifically by charge exchange reaction by means of a

sol ution, con at | east, one, conpl exi nq .agent
THRspOS e RSl sy FgnEaTat Ras SRS Birdss WhidT susslgeied from
thé%?@upf E&Rbli¥ingnepdi§ rdsindi Eoggrétﬂaﬁ@‘?eﬁhg%lnb% teéMs. For

he acidi c medi um a phosphonic acid conpl exi ng
thisgumposa ehpalymbr ihjrttengystémimale fre-ekample beduqmbwhbrsu also
coffied B Ry i B RSB A IR P A SaghEorie fpe pinder
sybtentlepagitd L dliHtte dr’@roﬁrﬂé’@ﬁ%l%@oé@r@ié aésiRIisedatidener can

with a thickness not exceeding 5 nore preferably

bevaddediushbefione p5ntiog. \Wese deaged, thmvafmpsetwwtﬁﬁrf@r

SRR BTSSR e S
ethyﬂ a‘tetatedﬁh)@bﬁaﬂidl@ mdurdd F&fﬁﬁl&sﬁo f¥rnfulstethéicoetbosite

per layer. |f the copper |ayer is too thick, for

m@ﬁaﬁb@%aﬂ@wﬁﬁlwﬂy&@nwve|p@§ter ic conductivity of the

antenna structure formed is very high. The achievabl e

transm ssion di stance however is quite | ow and
Saleen-paatisg baesmekenrfobrd tavberparticuledy soiged bis ckpestingpmethod.

e Cco

Bastncally gavure pyntrlng may also be utilized. A wet coating thickness of about
10 um has been found to suffice. A freshly printed antenna structure dried at
room temperature does not yet have measurable electric conductivity and is
therefore not suited for use as an antenna in a transponder. Only subsequent
metal plating makes the antenna operative. The additional treatment of the
invention with halide ions is necessary in particular when used in the UHF

range.

After formation, the pattern formed by the composite material can be gelled
preferably at room temperature. Next, the pattern is brought into contact with
the halide ions and finally metal is deposited. If the time elapsed between
pattern printing and metal deposition thereon is more than two hours, the halide
ions additionally prevent the otherwise delayed deposition during charge
exchange and cause the metal to deposit immediately after the pattern has

been brought into contact with the solution.
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If, by contrast, no netal is deposited onto the

pattern fornmed by the conposjte material and if the
WQoI9poEI19% material filled with the di spersed PEI/EP200&007734

used al one for form ng an antenna structure, no signal

can be transmtted at all. For this reason on the one

side, a netal coating nust be provided to the pattern.

After métal depesition, dbe (ﬁ)ammpbﬁerrw'sttbn@eﬁéﬂibl'efemy apincreased
t hi ckness |s advant ageous. Sel ecting the neta
temperireRd herterrert amrétwfﬁtwsaiow ENOHgGR fCEfeté‘ﬁ qa5tiaG

subgfi‘éte' ﬁot b e%%@ré&@;é?ﬁ%ﬁrfahﬁﬁer’a@d @ﬁ?é rgf) ﬁg/stt%%pering

netho y copper
tre@dhnant aggdake @iaqwmdd:mﬁlalaﬁeanmtabdiammbrf ababdute! 20 to

atil $0af¢ BovePienp dfiepniidlatnpaiseis i daigr SUbstiatd and
%‘?%@?f&r%o‘u@ 2Bt StRR. Durir &{tﬁ% péﬂb@éfﬁﬂnéu{rﬂf dispersed

igh-purity iron, is a particularly advantageous
metakpartistes, nmralsperétﬁlpathﬁrroﬁaxarume&gartdw@ecmaMmuc@l more

mat.er | aL, an iron _powder fro n car bonyl has ..
sPREEREIE s Shers fLcBRoue e i shuimtbine B8 exehgnop fraction
ar@%lw@ldcé rﬁiéoalh 3 %érh%llmésﬁlhﬂﬁ@sﬁolﬁﬁé?h%ﬂﬁ oﬁ”ﬁﬁe binder

ni ckel” powder made from ni ckel carbonyl® This powd

in theycomppsite maigral. have a particle size not exceedi ng
about 6 mm The coating thickness of the pattern
formed by the conposite material is for exanple

If tABQHEtHPIaVBY thrivesd by niddrRy ofthienbh BSchaM§eFeddiends to be

conditions in particular, a particle size not
reiafareedieMan anet tes may ke eshisveg iy elpeisaless metabdepesition

wﬁﬁoﬁtrb%(tgr'nﬁp &l rcr‘g r@g ?ﬁ@/%r %g H at;% %. 3&3@@

contain e y con on par

copperhelaetrcpladugtwm SQm apaicidic beﬁp@nﬁlaﬂﬁg bath bd)ratelimng either
ﬁartl cl es. These Eartl cl es advant ageously i nfl uence
suffgiic agidnplethame spifenie A6id. .atny'deﬁule‘uf@ OB Hvfephosphoric acid

or%%ﬁ%u%cf)efr \?’E‘? %ﬁﬂpgﬁbf el e |J1j r oﬂe&@%gbﬁtléﬁ HlyeaSt

IS se e grolup conpri sing
elepapjatingsonts ,sugbltype pbttarmes amleruistomtia;mctypblnmesswbstrate

tne Shnpris et id nDEA 05FApde K fin B skt R abparatus being
pr&ﬁH@%f/ﬁnﬂhgérﬂlé(aﬁvﬁié Mt S%trﬁﬁb%i e WY Bpid afdiat hst
one electrolysis region in which at least one counter electrode and the
workpiece are brought into contact with processing liquid, with the contacting
electrode being disposed outside of the electrolysis region and not contacting
the processing liquid and said contacting electrode and said electrolysis region
being spaced so close apart to allow for electrolytic treatment of small
electrically conductive structures. It has been found advantageous to conclude
with a thermal treatment at about 120°C during about 2 to about 3 min after
electroplating treatment in order to achieve uniform bonding strength. It has
been found though that after metal deposition through charge exchange
reaction the need for additional electroless metal deposition and/or metal

deposition by electroplating can be readily obviated.
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system a suited aliphatic or aromatic pol yi socyanate
resi n- based hardener can be added just before

wW@eAaninegz Where needed, the A scosi ty suited PGFEP2006/007734
application, such as by printing, is adjusted by

addi n il uting.agent such a h acet ate., .The.
THRCCRRHr Rybriedlb PEETED s BEAFleRH ofE Ak sssotectes
froratties grdupsomprisinggidlystalleyieaershrihaldes, paBivehy! chloride,

Screen-printing has been found to be particularly
podyfiareenate, polyefmentynaphthstate Badiivwregnatgd Hapes.

printing may also be utilized. A wet coating thickness

of about 10 mm has been found to suffice. A freshly
Prigritote@plyamyg tHenpatsérl tialcarridr sads@aterio usubRypleaakdrahd dried

does not yet have neasurable electric conductivity and
agadn pheed orhe sRmesARnlies tp dre gawiessulstraia Rievidadwih the

AP o S eSO B L IR ST A

adheviagtsiooution. t h hal i de ions is necessary in particular
when used in the UHF range. After formation, the
pattern forned by the conposite material can be gelled

il tihel S
S R e A R L A M T R
potyetiaylens tetepbtiaiate. hasf bedredeiemnird datos el 4detonen the peel test.

B R Asheit b e B P Hes E8H MiMsee) D e FyopIPdDanponding

streRgtHoVd18ed0s Bnle) AY&GH> ARPOBLhIe9Bdduri ng charge
exChange and cause the netal to deposit imediately

after the pattern has been brought into contact with

o BBy 8P e b ot T BvehiRR R e M LAV S herein afer

tenperature. The tenpering tenperature is just |ow
~enough for the carrier substrate not to be inpaired
Figblise nasBewala pafterndpeaneaieena agyctumi s t enperi ng
treatnment may take place inmmediately after netal
deposition at about 120 to about 1400C if pol yet hyl ene

For all ehd fdlphang tésts Ubedohswingecarlitidrey wekdsiidsaire and nay
| ast for about 2 to about 3 min. During this period of

tinme, the dispersed
On a carrier foil consisting of a polyethylene terephthalate material an antenna

structure for UHF operation was screen printed with a paste. The antenna
structure is shown in Fig. 1. The antenna structure consists of two antenna
branches 1, 2 that are solder-connected to a chip carrier strip 5 at connecting

pads 3, 4. The chip carrier strip 5 carries a semiconductor component 6.

The paste contained about 70 wt.-% iron powder with a particle size of 2 - 6
Hm, 24 wt.-% of a polyurethane resin-based binder to which a hardener and a
diluting agent for adjusting the viscosity were added just before printing. The
wet coating thickness was about 10 pm. After screen printing, the carrier
substrate with the antenna structure printed thereon was gelled for 0.1 — 1 hour

at room temperature.

Thereafter, the printed carrier substrate was treated according to Table 1.
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metal particles, nore specifically iron particles, and

the nmetal nuclei, nore specifically the copper nuclei,
w@eménstier during the charge'@&change react i onPGF/BP2006/007734

reliably incorporated in a thermally crosslinking

pol ynmer matrix of the binder in the conposite

material. If the nmetal |ayer fornmed by neans of the
THeOthuXFbaNEs] seRGhatIridiured dittheeddifior S@isstrye WAREXt solder-

this may be achieved by el ectrol ess netal deposition
COOWBFW@JP aesemiceadustarcompanant ceourdad tea ap carrier strip (UHF

ti X opper el ectropl ating,

Chﬁtc gggf% aﬁﬂgkégmeg @Bﬂhgbﬁﬁ@ﬁﬁ ng bat h cont ai ni ng

either sulfuric acid, nethane sul fonic acid,

am dosul fuhc acid or, pyrophosphoric acid or m Xt u
Next, errlegiric 6?5'§tqn08qut}'1’§§8 the tye legspf aef %PC%I%prS@ Qﬂtéﬁna

str*&)ﬁtmﬁé%&ésr ARLALI(RHE &fé?aBnEY%cgell%té Sﬁ 7 uﬁFP—'F?é PO FL R, the

ype carri er subs rate ara I bed
achmv@EIelﬁSnskﬁls%m wstamebﬂasjdethrrmrmdjualpgar edader tﬁmnmg‘:AMSys

provided with at |egs ne conptacting e rqQde f
TQCF?QO SNV én&’hé&% F%@@P JReting B@ngpbg&é W(i&g@roﬁ Wn
whi ch at Ieast one counter el ectrode and the workpiece
are brought into contact with processing liquid, wth
Carhparatine doeimmges lAetbrowgle Chei ng di sposed out si de of the
el ectrolysis region and not contacting the processing
liquid and said contacting el ectrode and said

Ccﬁ‘hS@élf Shysf éretlﬁ%efbl@ﬁ SBRItIS RS ¢Iest diﬁn@t' (Qﬁﬁaﬁaﬂ?élfdet Y
|l ow for electrolytic treatnent of small electrically

(Ccmmn@mwwéxamplﬁaﬁm@ B) anch as:d@msmmaﬁa anktahdepesitien
ude th, a th
solyfiofi it s ohS TEBInAr i EEf gl cl A Yiell Angte
rediseacaRRiudsad geel feet aslnes\vbtalnéd arensboodt indrable 2. In
strength. It has been found though that after netal

Carapayaiive &raimnles ghand Br getad depanlen seddianshavecberegysed
- |
o] B4 ARG EFRERLERS 2TP ot CUSERR 490, S s,

conbVinaCethpaetivedE xaraplesC st mtrmdostebm‘)ahés/pemed 9.ef the
at Ieast one materi al tth is selected fromthe group

CapRTRUOSITALR WaF ot RY$-&i%a 1% INed RGN BYEESIOP SO |

chl ori de,

Using the Philips i-connect chips and a SAMSys 500 mW reader, no power
transfer could be located with any of the antenna structures manufactured in
Comparative Examples A and B. Consequently, the transmission distance was
0 m. The electric resistance values measured at the antenna structures
produced according to Examples A, B and C were relatively high. Further, the
bond strength of the pattern to the substrate was tested by applying an
adhesive tape to the pattern and peeling same at approximately right angles off
the substrate. If copper was observed to stick to the tape the bond strength was
considered not to be sufficiently strong. As Table 2 indicates the bond strength
was satisfactory in Comparative Examples A and B, but was not satisfactory in

Comparative Example C.
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pol ycar bonat e, pol yet hyl ene napht hal ate and
i npregnated paper. Prior to ﬁgpl ying the pattern, the
W@ 20070EN9IBubstrate i s usual |l y'tl eaned and dri eRICEHERI0A6/007734
at need. The sane applies to the carrier substrate
| th the pattern. Between the treatnent
Eﬁngéiegefh\e%substrate is rinsed to renpve adhering
solution. In case the pattern is reinforced by
el ectropl ating, the bondlng strengt h on pol yet hyl ene,

C‘?@P@E‘HPH%P&PE@ iTaRIFRER SABISiGldee {ryepdon auntaipingihalide as
wéPSS ﬁee?é dstENC&QQI'iJ%@% tanWeHrbr‘é%%ggﬁf fn‘*?at?lél?)"q{he I?ést
reln orce el ectroplatin bondi ng strength ues
objéinedlvyltmallxltha‘rﬁnt!\s\ana sahnlmttﬁeedndléahedlmsuﬁélmently strong bond of
nders andi ng of the invention les will be given
thR &leBPANEH PRPDeTHRYET P NEIRIRPASIATEENA or an ant enna
structure. For all the following tests, the follow ng
conditions were chosen: On a carrier foil consisting
Frofn tmeptelsy@aﬂay't apeearsrtbphtusiigpd dahde epntdiniag paia{iremmmsion
ruc ure UHE .operati,on was, screen printed w.t
st e flechln @isinidits o) P ERHR s, P imfastsion
soﬂﬁkﬁﬂﬁﬁ‘hé&tm&'ﬁ@r § tﬁ@rb?éﬁﬁﬁné’rfsdn\’%léﬂw BORtaiHPRG BeR, Jehe
2 that are sol der-connected to a chip carrier strlp
elegtrie oesistencagds pleosslightly increasedhi p carrier strip 5
carries a sem conductor conponent 6. The paste
cont ai ned about 70 wt.-%iron powder with a particle
Exgigsleafd:2 - 6 mm 24 wt.-%of a polyurethane
resi n- based binder to which a hardener and a diluting
agent for adjusting the viscosity were added j ust

in %gt)ﬁ{eer e%akrﬂfrlé B ta}%r?%rsloﬁocﬁét'aﬁge WHSC#‘L%%%&F ‘ﬁf’/ tﬁ‘%?\%nnae

'screen print rer s

mavué bctdnehr@"moetheaneﬂrmcxbfuhe |WembadThbeﬁamnfamur@e¢dr&ﬂtuons
for 1 - 1 hour at roomterrper ature. Thereafter, the

wq;e.'%@waémheewe@asglgr%@rtd'm tiheaRredmBesIa Rglution
cohtfih&d 258 |/|t|1|12‘$50P cBALce® @/Fﬁﬁgﬁa éHf@b Hg%gpé?ﬁ‘dlha%

carrier substrate’'was nHext”sol dercon
Exaemplednduct or conmponent nounted to a Chl p carrier

strip (UHF
Using a Philips i-connect chip and a SAMSys 500 mW reader, a continuous
transmission distance of 1.42 m and a maximum transmission distance of 1.74
m were obtained by averaging with 12 antennae, and using a radiation power of
the reader of about 3 W a maximum transmission distance of 4.02 m was

acquired.

It is understood that the examples and embodiments described herein are for
illustrative purpose only and that various modifications and changes in light
thereof as well as combinations of features described in this application will be
suggested to persons skilled in the art and are to be included within the spirit
and purview of the described invention and within the scope of the appended
claims. All publications, patents and patent applications cited herein are hereby

incorporated by reference.
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15

chip carrier strip wwth a Philips i-connect chip).
Next, the electric resistance between the two | egs of
wa2tsramb2 of the antenna strutture was measur eRICT/EP20061607734
| ocations | abelled 3 and 7 in Fig. 1) . Further, the
evabl 1.SS] di stance was determ ned using
T%ﬁgéader rP%%?%%%@éh%chnol ogi es, Canada, which had
an emtting power of 500 mWor 3 W Conparative

Fy;mml es_A fhrmmh C: (‘nm‘mcl tions_of pre- Lhmersion

Treatmemtostepthat do roTreabnéahdurhabmde ((ﬂmpaimémt\temperature

PGBET B GBER | bi] oot ni ng hal | do. | ohy

R,(,g;xp,@par atlve Exanpl q:,(ge@s vel | as the resPstance

nnnnnnnnn oagt Al aht-a od oot n

Val UCTS UIIU pcc L \xe a8 Vul UCQ UUl al IICU ul T IOCT UUL Il

Deppsitingcopprer®npar 4td W8N Exanpl es A and | BOf6t al

R'H | SItI on sol uti ors\,’d@%((;s been used whi g;r ad the
_nI owi ng conpositi 6 g/l CusdA 5 Q.50 /1

Te@&éhg cone. I'n Corr;&u:a()lmm Exanple C nq30e¢:hod step

L) was  pPeETl I Of1 Ilb‘u . e., lIIB cdalrrrel bUUbl rate was not
pre-treated in a pre-inmersion solution. Using the

*) BReéptifer i CompeeativeErsmpdCa SAMSys 500 mWWreader, no
power transfer could be [ocated with any of the

)ant &AA8Sst ruct ures nmanufactured in Conparative

) éﬁtsalfé‘l (80% Consequently, the transm ssion
di sta ce wa The el ectric resistance val ues
rreasua)ledeatpetrhtmrantenna structures pr oduced accordi ng

)1 e ZABrE CSClig P, PRGBatASEom cPBL Hevadhpionnb s

t esieinBYrafRBIRKapgIat adhesi ve tape to the pattern and
peel 1 ng  sane at approximtely right angles off the

substrate. If copper was observed to stick to the tape

the bond strength was consi dered not to be

sufficiently strong. As Table 2 indicates the bond
Tablé 2NgbmpiRtioratdrkf RebREahdeVAIRBB it hy Bldisanphies Ple-

and B, but was not satisfactory in Conparative Exanple
Ime&sm@lgthn - 18 :

Test No. | Composition Resistance Peel Test
A 250 ml/l H,SOy4, conc., 17.1 g/l 196.0 Q ok
FeSO4- 7 HO
B 250 ml/t H,SOy4, conc., 28.66 g/l 1250 Q ok
Fe(ll) gluconate
C 250 ml/l H2SOy4, conc., 10.0 g/l 20-200 Q failed
FeCls - 6 H20, 130 g/l CuSOy4 - 5
H,O




Conpos
i nvent

WO 00G0887186bt ai ned are set out

obt ai n
suffic
to the
appear

T8

crppaliaies

IMrAb&idH SoluytBRr si on sol ution contains no acid,

itions of pre-imersion solutions of the
i on containing halide ﬁ% wel | as the resistance

ed with all the antenna structures indicated a
iently strong bond of the deposited copper |aye
conposite material. Fromthe test data it

s that, using a halide containing pre-i mrersion

the el ectrjc. reS|s ce is clear]y reduced

18hce |a sSSPt

t he

el ectric resistance is also slightly i ncr eased.

Tabl e 3. The pREI/EP94¢/007734

r

\de indhe bge- | 1

Exanpl e 19: In another exanple, the transm ssion
gi-stange—was—reasured—wth—antenrnrae—rwade—accordi-ng-teo
TesidNaret Gompsisitiafe i nventi on. The manuf act uring Resistance
condi t red al At Ing conditions
The. pr p2oml EES O SPhEs 40 e 880 [ 290
2 cone, 1P5@AII/IFREGE, GoheQwCiogm E@S«mdl ngiztp 1Bx8lgnlwa(lb 1.65Q
Ub] I 11 S T=connect LIII JUU TINV
3 reader) 2';0 EMH 1§0DG-an8 G Eﬁ Ilziigi‘t'%ﬁ’i@éeoio 8agb m|1420Q
and a iR hunitransnisS|on di stance of 1.74 mwere
obt ai ne 1 nae, g a
radiatiggggéﬁéEE? hggw$22Jé%|gggggou?F%%Gﬁg%ﬁgﬂinuni 146 Q
transni L i:i of 4.02 mwas acquired. It is
5 under st 2801l at,S0Me cenaNpBES GnHedNpdésrens s10i8syr i bed1 35 0
herein mé@|ﬁpﬁmqghq§§rative pur pose onIy and t hat
var+ods ||ut.|| fHecat+ons—and—<chan S—H—1 ulll t-hereof—as
6 wel | as2?bmil hizbQansons., fled gt E‘@Qﬂescri bed in this 1.88 Q
7z applic e gegt ersons skillTed in 2
f he araéésd)ﬁﬂ){w—, bd) RéH(g ?ﬁ 8{eiig/rl‘ih\%iofj)h| nthe spirit and 953 0°)
8 pur vi eM2ald nilhél.8€x5¢ cobed 10 8vghNaa, 28166\@/ItFFe(h)t he 296 Q
scope o@lut@ﬁat@ppended cI aims. Al publ i cations,
[Jcll Clllb ClIIU Cll Clll appl I bclll UlT1S bl l cu IICI CI T dal'©
10 9.7 g/I KBr 350 O
11 250 ml/f HoSOq4, conc., 9.7 g/l KBr 295Q
12 250 ml/l HoSOy4, conc., 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate | 2.08 Q
13 250 ml/l H,SO4, conc., 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate | 3.83 Q ?)
14 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate <90.8 Q
15 250 ml/l H,SOy4, conc., 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate | 1.86 Q
16 250 ml/l H,SOy4, conc., 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate, | 1.96 Q
10.8 g/l NaCl
17 250 ml/l H,SQq4, conc.,8.5 g/l Ki 1.8 Q
18 250 ml/l H,SQq4, conc., 9.7 g/l KBr, 28.66 g/l Fe(ll) gluconate | 1.85 Q
') Wetting agent

2) In the tests 8 and 13, the pattern formed by screen printing the composite

material onto the substrate was aged for 19 hours.
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i ncorporated by reference. Table 1. Process Sequence *

) except for in Conparative Exanple C 1) varies 2)
W@Rogna17182 r i nj ecti on 3) room 9 enperature 4) 2PQABEBI06/007734

CuS™ 5 H20, 50 m /I H2SO4, cone in water, except for

N arative Exanple C Table 2: Conpositions and
Pﬁggfg%%e Values with no Halide in the Prel mrersion

Sol utionTabl e 3: Conpositions and Resi stance Val ues

Using Halide in the Prel nersion Solution 1) Wetting _
1.agerft Methed of manuta¢tyrigg padtersforntag pagtabstrictaraseen gycarrier

scr |t : ' ' nto the

subs rgﬁé{é&gg%i%% W@am)@r Q&&jﬁc‘t}%%{ep aims: 1. A

met knd ofprovididgptbieucarrigr patbsteata: f or m ng net al
stryctures on a carrier substrate, conprising the

f ol Iwi ndoMRINAGIPatREson fhe Carig) SHPRaetk aqoneposite
Subst ral naldrial CoMaMIng dRYeI SId Nt N carr i er
substrate wth a conposSite material’ containing

di sper sedrimgirgg theccarribr supstragetihte acartadteritts hbkde &tns; and

into, contact with halide ions; and d,. thereafter
bapdst (1 Haizaliet dPPOSYEE ARETH! AT Al it PRBe TR BRd by the

t he CO”DQ:%H;%)S‘?@EI_rﬁé{éﬂaL d}begﬁﬁgQHe@WrrﬁQbél BRL&ures.

structures. e nethod according’to claiml1,
characterized in that the pattern fornmed by the

2.9 B Sl e Lt
depgsirhé@By the comppstetiakrias Fégﬁ@h@ﬁt info 20MtaRORitAfthe Mlide

precedi ng clains, characterize -
ions concurrently with and/or prior to metal deposition.

3. The method according to any one of the preceding claims, characterized
in that the pattern formed by the composite material is brought into

contact with a solution containing the halide ions and at least one acid.

4, The method according to any one of the preceding claims, characterized

in that the halide ions are chloride ions, bromide ions or iodide ions.

5. The method according to any one of the preceding claims, characterized
in that the metal is deposited by charge exchange reaction in method

step d).

6. The method according to any one of the preceding claims, characterized

in that the metal deposited in method step d) is copper.

7. The method according to claim 6, characterized in that copper is

deposited by means of an acidic solution.

8. The method according to claim 7, characterized in that the acidic solution

contains sulfuric acid.
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in that the pattern fornmed by the conposite nmateri al
is brought into contact w tgoa sol ution containing the
Wh2007€8€71Pns and at | east on€racid. 4 . The neRCEP2006/007734
according to any one of the preceding clains,
characterized in that the halide ions are chloride
ions, bromde ions or iodide ions. 5. The nethod
9.accarhdi mgthanl acgordimg tofaryhengptclains § -€Bacharacterized in that

characterijzed in that the tal is deposited char ge
cxcIORBET IRty mePRed & syt CETBIRG ahleaRbane
accdhdlxihg AR%t Ritecdperhe preceding cl ai ns,
characterized™in that the nmetal deposited in nethod

step d) is copper. 7. The nethod according to claim®6
. characterized in. that copper.is.deposited by, neans

10, “ IR TP SePing? o SRner HRISE ecSrptisTegt n that
cl aitfd metsihdispérsediia ede icBripdaite thstedal idiléss$ AbYei tABN copper.
contains sulfuric acid.9 . The nmethod according to any

one of claims 6 - 8 , characterized in that copper is

depgsi_t . of 0 ' C L ni . I -
Mone S6rBr St E 2RTR oSt P e Bl Gl cRRcterized
accof tHatghéd eomippsioenaterial ebmairts at [8ast arwdigsptRiedzadtal
in that the netal dispersed in the conposite material
i s Iselesterbiipe theagrodesanprising irpReiraR PRsE adey¥sranhgndFinc
any ,oug a% %he precedi ng clainms, characterized in that
t he conpos?’ ‘e material contains at |east one di spersed
nmetal selected fromthe group conprising iron, iron
base al |l oys,, zi nc ,and zi nc base alloys.. 12 . The i
120t H68 MELBIAGHTIBSARARGS RPTBPRHRE Gigjms. shagacterized
char | | IS BBF Aqretal is
hi gllwﬁgta?w%/afélpg%édﬁ{etérlﬂg h??erfﬁggﬁlg&dr ding to any one
of claims 11 and 12, characterized in that the iron is
13@dq'hfern%e Hoﬂjogcc%arlcriigg%lény one of claims 11 and 12, characterized in

that the iron is made from iron carbonyl.

14.  The method according to any one of the preceding claims, characterized

in that the dispersed metal has a particle size not exceeding 6 um.

15.  The method according to any one of the preceding claims, characterized
in that the composite material additionally contains conductive carbon

particles.

16. The method according to any one of the preceding claims, characterized
in that the pattern-forming composite material is gelled at room

temperature.

17.  The method according to any one of the preceding claims, characterized
in that the copper deposited onto the composite material is tempered at

increased temperature.
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14. The method according to any one of the preceding
clains, characterized in th the di spersed netal has
W@29a/011183 e si ze not exceedi 6 mMmm 15. The nRETBER006/007734
according to any one of the preceding clains,
har ri ] t he ' r ;
8 G ToE T aahri o Qi P8 RE8 14 Hat ipe tempgring
Thempetdtace sgost idwnendughangt torimpaiir theeaonecadistgte.
clainms, characterized in that the pattern-formng
conposite material is gelled at roomtenperature. 17 .
19The TR RRthRf SQEdHHIMNG tbarf @ BEtHS prleBBdRigeaSifhd) Sharacterized
claims, characterized in‘that the copper “deposited
ont o thad copppois deparitiedrardd the composite dnateriphwitke astbitkness
t enmper at ur e .18.5 The met hod according to claim 17,
chapgéFéF?%%Bgi Hhat t he tenpering tenperature is
just low enough not to inpair the carrier substrate.

19. The nethod according to any one of the preceding
20¢| ailine, methmchateardingdoianyt ong otiheprrecedingepiaisis, shamfterized

t he. |t teri | [ S Not. [
s i 128 104 G EB e P atelel trlghe ARG b BEE B8 from
pr e¢iesl gRslCE@inBBising oG tresingedolylrdthahe rdsing @mgesiryie
material contains at |east one binder selected from
t he'g¥'B8p conpri si ng epoxy resins, polyurethane resins
and acrylic resins. 2 1. The nethod according to any
one of the preceding clains, characterized in that the
21confitei methoet acdordingtoaanyanraiot theeprpasdieag c2a@msTlvdaracterized
nmet hod according to any one of the preceding clains,
chaiabtad the eampestta spateral s eRIHHGIYeRASiRd on t he
carrier substrate by printing. 23. The nethod
according to any one of the preceding clains,
22chafThet rmethoeldacaordingttotamy qret ofethe precédingediaiors, icharacterized

car r|r|1 ratgfrlmjg %%{tggneis%rnswgcrj %%nth rClarr]rt'ularnsq.jbstrate by printing.

23.  The method according to any one of the preceding claims, characterized

in that the pattern is formed on the carrier substrate by screen printing.

24. The method according to any one of the preceding claims, characterized
in that the carrier substrate consists of at least one material selected
from the group comprising polyethylene terephthalate, polyvinyl chloride,

polycarbonate, polyethylene naphthalate and impregnated paper.

25.  The method according to any one of the preceding claims, characterized

in that the pattern is an antenna structure.

26. The method according to claim 25, characterized in that the antenna
structure has connecting pads provided for contacting a semiconductor

component.



24. The nethod according to any one of the preceding

clainms, characterized in th the carrier substrate
w@o3ste2 of at | east one matéri al sel ect ed f rPOT/ERZO06/007734

group conprising pol yethyl ene terephthal ate, pol yvinyl
22h! of h&lghetROH é%éémgwanpehx%ﬁmau%@ezwmgbahﬁér%cmed in

i npr egnat ed paper he net hod according to any one
of tthat mee@retehng stugture is sudectarddiiz edceptiarnat t he
pattern is an antenna structure. 26. The met hod
according to claim25, characterized in that the

2&nt %n@th@@bdé&dhagstd:@rﬁm@ﬁéIdﬁﬂwé)prb%eﬁmg/r ldﬁﬁsf@faractenzed
contactln? a sem conduct or conponent. 27 he met hod
accdp dnaigt iscsudieg f@n@aﬁuf@murlﬁg apteniage 26 RFID use.
characterized in that the antenna structure is suited
for UHF reception. 28. The nethod according to any one
of the preceding clains, characterized in that it is
suited for manufacturing antennae for RFID use.



