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ELECTRI CALLY. CONDUCTI VE METAL FO L STRUCTURE FI ELD OF THE | NVENTI ON
present invention relates to a nethod as defined in the preanble of claim
1. In addition, the invention relates to a systemas defined in the pream
ble of NYQMHI3710 BACKGROUND OF THE | NVENTI ON | n BHEI00300632 o| at i ng t o
circuit board manu- facture, e.g. in specification US 5,261, 950, .a nethod

i s disclosed wherein a fine-grained dbpper oxi de pow der .having a granul ar
size of ‘the order of 10 mor 15 less is used for the formation of a paste.
The paste Jﬁfé@b%rgﬁbﬁmD%ROMFﬂ@m‘Sﬁim aaii nelimurraganty al | oyi ng

el enents an tives. Fromthe ﬁ §%§ a conductor bl ank .of desired shape
is formed orFQNRUCTEVE WETAL Ol SIBUCFIRE.  The oxidic conductor blank on

the 20 surface of the substrate is reduced using e.g. :hydro- gen (i.e
metallized) and sintered using a high tem perature to produce a continuous
copper foil HEOhyR Nﬁ%ﬁ of this type using cop- per oxide powder
as a startlndhﬁgfg?laﬁ m% I's re- 25 duced and sintered to forma

metal i c copper foil Théh%rébght sigteviont hailatbe eoppemetbbl sboul d remain
per- manently fixed tot e of t e.un erlyin st e: For this
pur pose, thexﬁﬁ nee gt ﬁﬁﬁan?ﬁﬁﬁi Sgftass é%hi%ﬁég@gonhnﬁggother

t hi ngs, mhlchnhﬁﬂnsmaramaBESODQ ®0ﬂﬂﬁkmlEbedaﬁdeﬁﬂy¥mgﬂ696§ﬁﬁ@ substrate.
Since the j%%ﬁ%&&” gnd sintering are perforned at a very high
tenperature usuaIFy has to be at |east of the order of over 500C to

ensure adequate sintering, the substrate nust be nade of a material 35

havi ng a1@oogadtasiouNes ot aREeINEENTTMS ceramic. 2 8 FEB 2006 WD 2004/ 080137
PCT/ FI 2003/ 000632 2

In prior art relating to circuit board manu-

facture, e.g. in specification US 5,261,950, .a method
is disclosed wherein a fine-grained copper oxide pow-
der having a granular size of the order of 10 Hm or
15 less is used for the formation of a paste. The paste
is formed from copper oxide powder, a binding agent,
alloying elements and additives. From the paste, a
conductor blank of desired shape is formed on the sur-
face of a substrate. The oxidic conductor blank on the
20 éurface of the substrate is reduced using e.g. hydro-
gen (i.e. metallized) and sintered using a high tem-
perature to produce a continuous copper foil.
In prior-art methods of this type using cop-
per oxide powder as a starting material which is re-
25 duced and sintered to form a metallic copper foil, the
aim is always that the copper foil shouldlremain per-
manently fixed to the surface of the underlying sub-
strate. For this purpose, the prior-art paste contains
a glass addltlve, among other things, which forms a
30 strong bond to the underlying ceramic substrate Since
the metallization and sintering are performed at a
very high temperature, which usually has to be at
least of the order of over 500°C to ensure adequate
sintering, the substrate must be made of a material
35 having a good heat resistance, such as ceramic.




The prior-art nmethod has the advantage that a copper foil, %p 2%3 ?
good el ectric conductivity, can be formed electrically by a f 006

| ow- cost pro- cedure from copper oxide, which is cheap and has the 5
characteristics of an insulator. Copper oxide powler as a starting

mat eri aWQP¥¥ER cal |y stable, unlike e.g. pure cHFE2BEMWIER, which is so
active that it tends to oxidize. In addition, copper oxide is cheap. In

t he-copper foil manufacturing process2 no copper 10 oxide is wasted, so the
efficiency and yield are good. ‘The problemw th the prior-art method is

that it is not suitegd Qiusea-s ﬁ@@fﬁ@rm IR Qﬁvgne UGia f pattern in
or

practical applicati %ns where a conduc- & pattern d from copper foil
havi ng good EPBESE5LP3}calbidhdie®i ¢i BPors ecJGCEélFaﬁ*Pﬁé’t“é‘al‘()‘rﬁYo a plastic
or paper substnabe. &l alpki-eatadhg b;nczl Utkeste a@d 01.Bw- €loiett ipse>-sensors and

ant ennas for gau,gujg%&{‘ (%]5&9 +kdlcgge’ llcaél#e%ﬁ%tsav\g WS otqlw ous that a

pl astic or paper royed i ré exposed 20 to
hi gh t enper achpeactrimgdcsormdd %Fbowlésulﬁatﬂi%m@PmpI@m arewddith uses thin

conduc- tiveagetal sfHidiren waddashl C:L@neh@mmn@r SUbsld, atgni ke a
rad| 0- frequencg identification d%l ce al SQ,C |l ed as

' transponder ©; 9se8 FF g§PPBTT 3P0V RfffligREI Bt zf@’ iactdeg ri¥fal circuit
consi sting oteadm' Cooex i iaaLi tIn adencion, andpparaﬁkiadma:,s | cimayat ed in

plastic or %hecrhes%;a%% g%;?h Ahnu £ &91&1%9 el ae 3 'Rc\é@q,;%drt o by an

external HF or UHF fi €l %?nee I soufc gs can be
used forlPhecKdentisivestedat Fontlet dfdeacypraductald seesersd - ani mal s,
etc.) by using nenorflghedmb&teﬁredthntﬁ@epﬁdrr-fa%r futhod i tkenchdd fication

takes place from.a. di sg NGe, f\élglﬁ ?]}[% %ﬁn |ng gn t oné{?ed t echnol ogy

and the effective ‘regulations T Hent T Fi-cari on, >t A& Aht enna - pro 35
duces an el e&PFi E’aéﬁ‘ﬁﬂén%nﬂb?acﬁ”ﬂé?a\% mlﬂém@namhem atmducm d of a

reader. The Rbrl paeeamef@laﬁbdoesﬁmp coppded f%lhhavﬁfa% %@dd sérdace to all ow
't to belet %rlca con uctlv %94ﬁ%8%%3§?@§T%5£§QQ /gnto a plastic
or paper substrate. Such applications include e.g. in-
ductive sensors and antemnas for various electrotech-
nical applications. It is obvious that a plasgtic or
paper substrate would be destroyed if it were exposed
20 to high temperatures as mentioned above.
A gpecial application which uses thin conduc—
tive metal foil on a plastic and/or paper substrate is
a radio—fréquency identification device (“RF-ID tag”;
also called as 'transponder'; see Figs. 2, 2). The RF-
25 ID tag is an electrical circuit consisting of a micro-
circuit, a memory and an anténna, laminated in plastic’
or other surface material. RF-ID tags can be activated
e.g. by an external HF or UHF field, so they need no
power source. RF-ID tags can be used for the identifi-
30 cation of objects (products, persons, animals, etc.)
by using memory data stored in the microcircuit. Iden-
tification takes place from a distance, which varies
depending on the used technolegy and the effective
regulations. For the identification, the antenna pro-
35  duces an electric current for the microcircuit when in
the field of a reader. The RF-ID device can be pro-
vided with a sticker surface to allow it to be at-




3 tached to an object. RF-1D tags may be disposable, |ike those 1iIBe@F@n2(06
foodstuff and other consunmer goods packages, being destroyed after use, or
they may be designed for continuous use, such as those used in lo 5 gistic
applications, bank cards, personal identifica- tion cards or other ID

appl i catW@aW4 08817y pj cal RF-1D antenna has a thi ckneBESI/BiR00§00063250 m and an
area of 10 - 50 nmx 10 - 100 nm The 'printed antenna is generally
produced by the silk 10 screen printi g technique. Electrical conductivity
is provided by using conductive powder, which may be pro- duced frome.g.

silver, coppescBad @oapitep;j&esi dg@-lpritgggdn%&tqg@aa-sﬁggm s are
nowadays al sg.gadghfrom e,d. t$| n cq;‘pf%eran\#éres by coi -le-ng and_fl attening
the 15 wires 86°a&P0° f BPRT &% hf rPFGiUE PLhrEdGERFEFY RIS i ncl ude
evapor ati ng padkayect rbbyng cdestrhesd - afdr pue€) pbtathef. mayorea conti nuous
copper foil, gouhichy NRY, Qe RLAdUGEd,BY dé,jgherat ”%&g%?ﬁggd {he unnec- essary

parts are_etched’ away to create an antenna. pa TJ_he‘ portion to be
et ched awdy Hajtiel pPrkiealdonssodanks qarsls: epswabnal tHeneid¥eanet al
requires sepaiofia¢£rd®ide $tagesIpeifPiistdbasconti nuously being made in

the field to create ant.enna I_s.as_near net _shape as possible :
already at an early £tage qtﬁgh%%aﬁﬁﬁﬁ?%cﬁ%‘?iﬁgt 8 Ofhete are al so
prior-art metrh88skwhandi anapreRFef Dlant eftam sx f by nedidy e Tt ting from a

thin rmetal feihtedhenBEARkens ag&aémtléi %f&}:}&éé&a faghur-gdng method the
qual ity poor and npst, of the Tetal 0 foll 1s oSt as waste.
Speci fi cgﬁi o “EP*H o8 s’é‘?‘g'éré’squﬁp#&te&ﬁic%ho@?%wfcl%yhd@ of form ng

an RF-1D ant proaidedrby sidinegr cppddetivsimgrdear,i ahschi ghy -senstdd ve filns,
at- |east ong,Logerppdiatg a acl)] [ the_process, 35 ing and two
types of condagti ve net al gi’cggg&ﬁgf. géﬁ?}v%&di g%ﬁ%%nesi -v%?éls%e$he ant enna
produced by PRIREeHEAMGHIIES  apEEcBRPR NBY Y dlovzglagERa2eO6made from

e.g. thin copper wires by coiling and flattening the
15 wires so as to form a thin foil. Other production
methods include evaporating and electrolytic or chemi-
cal precipitation. From a continuous copper foil,
which may be produced by different methods, the unnec-
essary parts-are'etched away to create an antenna pat-
20 tern. The portion to be etched away may well exceed
50%. As the removal of the extra metal requires sepa-
rate work stages, efforts are continuously beiﬁg made
in the field to create an antenna that is ae¢ near net
shape ag possible already at an early stage of the.
25 manufacturing proceés.
There are also prior-art methods-wherein an
RF-ID antenna is formed by die cutting from a' thin
metal foil. The problemsg are that in this manufactur-
ing method the quality ie poor and most of the metal
30 foil is lost as waste. -
Specification EP 0991014 discloses a photoli-
thographic method of forming an RF-ID antenna from
silver powder using various light-sensitiﬁe filmsg, at
least one intermediate agent facilitating the process-
35 1ing and two types of conductive metallic powder. Sil- .
ver is expensive, so the antenna produced by this
method is also expensive.




WO 2004/ 080137 PCT/ FI 2003/ 000632 4 Especially in an RF-1D application
there is the problemthat RF-1D tag antennas produced by prior< carﬁE%.'i 2008
manuf act uri ng nmet hods are expensive, which is an inpedinent to their nore
wi despread use in disposable 5 applications, such as e.g. foodstuff
packages¥O &948%037| y known is al so a nethod for prodPEUFRKFWERN| n
continuous foil 'e.g. by an electrolytic precipitation process. This

met hod involves a cathode drumrotati®hg in an electrolysis vessel and an
arc 10 shaped anode consisting of one or nore parts in the bottom part of

the vessel. An el ectrglyie 413 ySuppldrechr g ihggiggpd&@fyd{ge cat hode,

and the aimis to recipitaté a _copper foil "as continuous apd uniform as

possi bl e ont FPENBYSRLERCE T RiidPcAPHOBBEERIAR BARSHced PRePHEPosi ted foi

ri ses above tlte elsnifeekyiengitetitoddleinshegpéioind hedtahhdde and passed on
to a further ; tr t.pr ... The has_been_u [ vel op- nent
since the 19§5&)se?§¥an%§9i ng‘g %szc“rl?%ee e.e%%%eﬁ%ugsepépeﬁgga?g "2415 and in
publ i shed5pat®pitigppieeat ivirh 20 ©8720008B36EL OBIEGTeOF THE |'NVENTI ON The

obj ect of the presentgimyentiyokrosmt s QUBHCAMRLABaaREY epPBALEONed

drawbacks. 25 A s%e%hf.i C objtect of tfhe invention is t(:)L di s-_cl ose a net hod
and syst em f 3F%rodatifig SRRTEFRRYT i TotA1 ISy corRBicPRvEREERPIYBIF structure
t hat provi deprezlipitheidmoproatsantidges efthodppevoloed r odticede f r om
copper oxi de powdel .y netal) iz n gé]_ﬂ_losll ari ile30.at the sane tine
the finished copperofoilgﬁsi sndet ap%l- a e&trlgmt es\é@arar%lde?aljgu%}s% ate and can
be transf8rr &I°PEAT FLRAGt KEPedEbERT aPE, ORee OXoMYFearPasSl iicht F¥h sub-

strate, whichoteesl pattbefnmate oéseelntimiidledtapabie ief supphsédandi ng the

2065 V0 2004 B80T ik, HFbBhoriaofds REcAML S METLRD dfiei mg e, 26 FER

precipitate a copper foll as continuous and uniform as

possible onto the surface of the cathode drum. When
15 the deposited foil rises above the electrolyte, it is

detached from the cathode and passed on to a further

treatment process. The method has been under develop-

ment since the 1930's, and it is described e.g. in US

patent 2,044,415 and  in published patent application
20 US 2002/5363.

OBJECT OF THE INVENTICN

The object of the present invention is to
overcome the above-mentioned drawbacks.

25 A specific object of the invention is to dis-
close a method and system for producing an electri-
cally conductive metal foil structure that provides

'.all the known advantages of copper foil produced from
copper oxide powder by metallizing and sintering while

30 at the same time the finished copper foil is detach-
able from the carrier substrate and can be transferred
onto another substrate, i.e. onto an application sub-
strate, which need not be made of a material capable
of withstanding the conditions required for metalliz-

35 ing and sintering treatments.




A further specific object of the invention is to disclose a nethod and
system for producing a cheap RF-1D antenna having a good el ect rd §aFE£B 2006
conductivity 5 BRI EF DESCRI PTI ON OF THE | NVENTI ON The net hod of the
invention is characterized by what is disclosed in claim1. The system of
the in- WRHOHBI¥ s characterized by what is di scl ostI/FRPOFIWGFH 29, 10 In

t he nmethod, fine-grained copper oxide pow der having a grain size of the
order of 10 mor less is provided for>the formati on of a paste; a paste is
formed from copper oxide powder, a binding agent and possible alloying

el ements and-addi tives; ristny tdRclBi1pashectd SONGUCHOLREADK pf desired
shape is forr%drd[%n t he surfaﬁe of 3 carrier_substrate:; the conductor
UIFFEES

bl ank on the OFf fhBeEAPY| ¥ sTHThiieY Predrcing| #2€8%3Nd sintered
at an el evat &F-I@npetatna crawing ar grad colddtniead acfddedentitdycal |y
conductive copper 20 foil. According to the invention, the carrier sub-
strate, which has a substanti al |¥[- non- adhesi ve surface mde of a materi al
capabl e of WBRAEFaRBFARIR TN OF. THEt BIVENERESSY at ure used for the

metal | ization and/or 25 sinterin d non-regcting wi_th the substances.
con- tained in the pa@f‘%,mﬁh r‘g%gg?netj&waantd\ﬁntﬁé gértersredto be

det ached fr oyt Whataisi éiscldrsid dneclAlher. THee gyeitell bZathenimnd

sintering, ! henfeBRels ! ondrd i debachod Lhomd e LAILEM s3UbpLLpt e and can

be trans -30 ferred further. The coppi ol | "can be transferre onto the
surface of ar1°‘9appl ication substrate. Correspondingly, the system conprises
a paste fiormed from fimetigs aierdbd; OERAE - §¥h TesP WMRerhawi A8 Bowdrai n size

of the order o] . bi ndi 35 agen d, possi bl e al |l oyi ng
el ement s and‘% dliitgy\g}gé 5Fé??%ér?l%%eodfs%eer%rgg%pf’%sgg W™ c8F r 187° subst rat e.
Mor eover, théssysrEdrednpprsebeaiponatinn delizepdare2 8 FEEQ0DS WO

2004/ 080137 RGLhER2@93600B8B8rboxide powder, a binding agent and

possible alloying elements and additives; using the
15 paste, a conductor blank of desired shape is formed on
the surface of a carrier substrate; the conductor
blank on the surface of the carrier substrate is met-
allized and sintered at an elevated temperature to
form a continuous and electrically conductive copper
20 foil. _ |
According to the invention, the caxrier sub-
strate, which has a substantially non-adhesive surface '
made of a material capable of withstanding the ele-
vated temperature used for the metallization and/or
25 sintering and nomn-reacting with the substances. con-
tained in the paste, is arranged to allow the coppér
foll to be detached from the carrier substrate. After
the metallization and sintering, the copiger foil is
detached from ‘the carrier substrate and can be trans-
30  ferred further. The copper foil can be transferred
onto the surface of an application substrate.
Correspondingly, the system comprises a paste
formed from fine-grained copper oxide powder having a
grain size of the order of 10 um or less, a binding
35 agent and possible alloying elements and additives.
Purther, the system comprises a carrier stubstrate.

Moreover, the system comprises a forming device for




formng the paste into a conductor blank having the shape of a g Si‘@ﬁ .
conductor pattern on the surface of the carrier substrate. In a I 2006
the systemcom prises a netallizing and sintering device for netal 5
l'izing and sintering the conductor blank on the sur- face of the carrier
subst r at"t0 M/9801%| evated tenpera- ture to form a coREVFRBHAER
electrically conductive copper foil. According to the invention, the
carrier sub- 10 strate has a substantﬁally non- adhesi ve surface of a

mat eri al capable of withstanding the elevated tenpera- ture used for the

netal | izati okcandhgr thient®dtRg 8 H0Bch@EGEdNToWAh Loe: fbstances
contained in &%& ggste so, t hat EE@%@ gfer foil can.be de%ached fromthe 15
carrier subst¥EE. CFuft AEPLITEhd 8 RORpTI & aifte SYpEREat?on substrate
separat e frorhl‘tertec@atrﬂ-rarersmd:trattar atim, aftmhtn!emns fior desamhi ognt he copper
fol I from !heiGRel Limcitfighiats and ts&ﬁ@éi»?{%sﬂgviée 0pLp LOe,y surface of

the applicatiign ,substrate I nventi on advant age that usi ng
the met hod arfd-Zyet &Rf é”@@&ﬁlﬁﬁaFFchﬁ§@%$t?%lbla%ﬁrﬁ%tﬁh% #8Xi ng a good

el ectrical cangectifvithy Ic‘é.rrméﬁdsﬁ]@@tﬁteﬁ dtDV&rCC@Ieva%@d ttaataerb@y vi rltue of
the carrier S sed il,str ctyre can 25 be easily
%&% g?%rre c&h ?nﬂg ang ele {2k &X §ﬁEgPF5've

det ached andttran SntT an"adt |ca I n an
enbodi ment ofccEwernEehbd and/ or systen1 the surface of the application

substrate is arran@1edAct:c.@)rciﬂ{gt\15:113q atﬁteﬁtx%t%hf ag@ehayirpgeAnggdhesi on to
t he 30 cg%per foil eater an the adhesion of_the substantially

is
non- adhesi-ve ssﬁftaftgcg‘aﬁf % & téf" Vb POBF PRSIV S WIS R stirface of
t he appllcatmwmesubl sepalbke it brichghtnidnte Contelbivatedh tempecapper foil on

the carrier sybstnald tmdet@echmé&qﬁ%m&nf %hh/ét»ogaﬁéetﬂ‘?g gier.

substrate and transfer i1t onto t1on substrate. FES 2006 WO
2004/ 080137 BSHEF2665P900635 7the “Blstancas ‘contained in the

paste so that the copper foil can be detached from the
15 carrier substrate. PFurther, the ‘eystenl comprises an
application substrate separate from the carrier sub-
strate, and means for detaching the copper foil from
the carrier substrate and transferring it onto the
surface of the application substrate.
20 The invention has the advantage that, using
the method and system, a 'goodfquality metal £foil
. structure having a good electrical conductivit? is
produced af a low cost, and that, by wirtue of the
carrier sgubstrate used, the metal foil structure can
25 Dbe easily detached and transferred onto an actual ap-
plication substrate.

In an embodlment of the method and/or system,
the surface of the application substrate is arranged
to form an adhesion surface having an adhesion to the

30 copper foil that is greater than the adhesion of the
substantially non-adhesive surface of the carrier sub-
strate. The adhesion surface of the application sub-
strate is brought into contact with the copper foil on
the carrier substrate to detach the copper foil from

35 the carrier substrate and transfer it onto the appli-
cation substrate.




In an enbodi ment of the nethod and/or system. the carrier substrate is a
pol i shed snoot h-surfaced sheet or band whose substantially non-;_aghpggv%%
surface is nade of graphite. The graphite has preferably a 5 surface
roughness Ra of the order of 0.5 mor less. Gaphite is a cheap materi al
havi ng 3YoWHMESt resis- tance. It is soft and canP®EFENPIGB2pol i shed by a
sim ple technique to nake.it snoboth enough to allow the copper foil to be
readily detached fromit, and it is 107regenerable for reuse so that it can
be used multiple tinmes. Gaphite has excellent properties as a carrier

substrate material . |Dnamneshosiiimat of the nethd Ander sg¥stem the
carrier subst{h%t ecé t .or., 15 band ose.

. a spoot.h-surfaced shee
subst anti al | y fion- a%lﬁleegrl vg&é%tr]fa}cee % r%ac%gljtﬁheél PR SHEERFFA . I1n an
enbodi ment ofsheled @&t headavdper syttemtialhe noppeihdxiive ssrfatéed to a
sui tabl e thicignegsde rbf GrdiphY rand Bl epgd i e, d t s .on the carrier
20 substrate, a i%rpro ucti on speed bei.rghl}ty%usﬁaéac}a%g%. he?r ol ling can
al so be p@rf SPEGRhiTPESTRESS sRint et etire eﬂﬂg@a *ophet WBi Pri de8€il 1 hot,
i.e. at a t¢hpphatarésod dvedp IQErikd WA thy casddecher makion of the
conduct or bl n e; Ler Qégr te _and. 25 the.sintering/reduction and
rolling can gclgllﬁc%é %gr_%%gééfguﬁrﬁén . %esgﬁﬁgﬁ&ﬁ}&%}l&ﬁ F"?’ng. gi“ﬁ' an
enbodi ment ofPlehdsNHEdCakd diaksy stiengmoetite ewouticty &lbwk tkeheated by

i3 gfrﬁr ed radicapiper £bOL Ebsbge_{:@%chiﬂﬁt&éﬁhdc'@l@@._ $h-BhEE £ NJandOft t hirs mr;utrjpose,
0 the syste omprise an infrared radiati.on source. n,an enbodi ment
of the n%it%hogg?%feg?g%/s?%:ﬁn S Fon o 513N IPs élsﬁgafnéltlltﬁgl?ﬁ crowave
radi ati on fddmelse Feephiteabionenesllsinitt griopgrtFes &hi s parpbse, the
system nmay Ccmpiir$8ta Makdomave radi ati on source. 35 In an enbodi nent of

t he net hod and/ or sysiem' t he (‘E,Lop er - gxi de powder consists of

copper (1) oxi de and/ or®coppEri tdef Whe chetlodrapdrEdsyFbata water 2 8
FEB 2006 WO 2b@4 1680137 POHSHr2003/1000833mocth-surfaced sheet or

15 band whose substantially non-adhesive surface is made
of a ceramic material.

In an ewbodiment of the method and/or system,
the copper foil is rolled to a suitable thickness, ri-
gidity and strength while it remains on the carrier

20 substrate, a high production speed being thus
achieved. The rolling can also be performed while the
sintered/reduced copper foil is still hot, i.e. at a
temperature of over 300°C, in which case the formation
of the conductor blank on the carrier sgubstrate andA

25 the sintering/reducfion and rolling can all be carried
out on the same production line. .

In an embodiment of the method and/or system,
the conductor blank is heated by infrared radiation
for its metallization and sintering. For this purpose,

30 the system may comprise an infrared radiation source.

In an embodiment of the method and/ox system,
the conductor blank 41s heated by microwave radiation
for thg metallization and sintering. For this purpose,
the gystem may comprise a microwave radiation source.

35 In an embodiment of the method and/or system,
the copper oxide powder consists of copper(I)oxide
and/or copper(II)oxide, which is prepared from a water




8 solution by precipitating at a controlled tenperature, solutio%bsfﬁéhémﬁ
and ot her conditions controlling the properties and by drying to produce
active, fine- grained, pure and honbgeneous copper oxide powder. By 5
preC|p|tat|n froma water solution, sufficiently fine-grained and
homogend®RA3OHBREr i s obtained. In an embodi nent of PEHE2WEPWER and/ or
system the copper oxide powder is treated with an organic in- ternediate
agent to forma reduci ng conpound on the 10 surfaces of the copper oxide
particles of the powder. As an organic internedi ate agent, e.g. acetic

acid, oxali eodeidonnty opréoimitatdadatay bentssed.edVRicabkirdardj On takes
place by the f..th e use the re.reduci conpounds.
As it br eaks 1%t§8f115§\9;? Fﬁé é{s) aéltr? (;%rigg?u golﬁﬁ%tejﬁ?ﬁgdl Sa)riﬁlf‘ t?5\1?J‘=I'(zces t he
~ cop- per oxi #FoRextiee iand The rCBd’i}@Bnanmmﬂudeata:iag@nt famlted to the

paste all ovs gﬂaanaat abhréa&h@nhérﬁbék%&;us feehed akige! géﬂﬁe]}? rature.
u

However , ani ¢ |€ t ertedi at e agent al Oie | s not ficient wthout
met 20 al iz FSAPPEFF e S ahi JRECEMBPRTIE, hEMEELCiFRikEs | t
possible to ﬁiglﬁi-greamd wndedhumegeheommpmrm tibr ebtoiei.used, e.g. to

500C. In an enbodinenincgntgmﬁcgggggg g@déﬁg ﬁg@ﬂ and n.all gglng el ement is
m xed in .the pper OX|de(g£ ér to farman neotié a??oy sai d

al | oyi ng eleﬁgﬁtCBBPﬁﬁ et tﬂ&WdFFoHﬁth@e$tﬁ¢mﬂmGMQa@r@mgans¢|v@¢ gol d,
plati num paldexdediztoxadest oto Foriera Boduhind aldupdiindang: patd adi um

hal ogeni dgs r,«g tlnun1 pal_l adium or xtures of these. By
usi ng alﬁgyl%ngFE¥§ ot 9%9 %ﬁé? %.R§¥t&FhFﬁe°5|gh§ B3¥ e i nproved.

| n-an enbodi Aéntaibf C¥ERN et h@%ﬁmﬂﬂl@ftesm@’q @y .or geatiic bamding agent

serving as ackklder acsdGhdor E%&anaéb&'tryéfﬂbe( RN . OMe‘éé?Pié’al-pht alate
(DBP), is mxed in the aste, In_ad al l oying elenents 35 serving to

control the ris8l &G cPaape aHH/&Pea |?ﬂ¢ ?ﬁﬁﬁqﬂa?ﬁ>&ﬁfﬁqlh%e paste. The
printabilitycefisehghepaste redudsmqadjagonddby Bsi ig bpesksediwie agents 28
FEB 250515 giich as an organic intermediate agent reduces the cop-
' per oxide next to it. The reducing -intermediate agent
added to the paste allows the metallization to be ef-
fected at a lower temperature. However, an organic in-
termediate agent alone -is not sufficient without met-
20 allization performed at a high temperature, but it
makes it possible to significantly reduce the tempera-
ture to be used, e.g. to 500°C.

In an embodiment of the method and/or system,
an alloying element is mixed in the copper oxide pow-

25 der to form a homogeneous alloy;, said alloying element
being selected from the following group: silver, gold,
platinum, palladium, oxides of silver, gold,.platinum

- and palladium, halogenides of silver, gold, platiﬁum,
palladium or mixtures of these. By using alloyving ele-

30 ments, the properties of the alloy can be improved.

In an embodiment of the'method and/or system,
an organic binding agent serving as a binder, such as
polyvinylbutyral (PVB) or dibutylphtalate (DBP), is
mixed in the paste. In addition, alloying elements

35 serving to control the rheology, creep and/or adhesion
may be mixed in the paste. The printability of the
paste can be adjusted by using intermediate agents




WO 2004/ 080137 PCT/ FI 2003/ 000632 9 |i ke these, which may be resins, various
di spersing agents, solvents, etc. In an enbodi nent of the net hoﬂBarﬂ'c{/m 2005
system the conductor blank is formed as a paste layer having 5 a

thi ckness of about 5 - 100 gm In an enbodi ment of the nethod and/ or
system WO HEYEBEductor blank is formed by an i mpresBYBH2EINNE2 | ng

techni que, such as silk-screen prlntlng tanpo printing, in which case the
conductor blank formng 10 'device in tHhe systemis a printing device, such
as a silk-screen printing or tanpo printing device. The conductor bl ank

can al so be fm]{mdtlb@ys@,n O Pt mBY 1 Bl ﬁggn@echqu%skqg\@@e&ggﬂgcorrput er
out put technol o b Ev alg by u5| ng an ink jet output device or a laser 15
out put devi ce’d SWhF(? eR5% i¥idivi dual conduct or pat- terns. of widely

varyi ng shapes’ can beIeasnlymhcp@aaﬂd dfy taecomphb@ram/ded syethoed. 1 n an
enbodi ment oftﬁglecamu%@@rae%ﬂk §58£@mledt£e é“;;&aaéﬂe! Z%txlew wn intering of

t he conduct or bl ank o forma co e per hydrogen
at m)spherse ih %“tﬁ]i‘&ﬁﬁéroﬁe?‘lf’@’tq Gall PsBrPat ed fromthe enV| ronnent. The

chamber is provided wrhhaa bleédimerty ofMeaBsmet hodi £ Adre sgepdmet or bl ank
to be nmetallig i_ot ig.b ht a tenmperature exc edi ng 500 25
A5 olieRal BLRt o3 ESEI A o FE-

C, preferably e OXI &&§*HS reduced to
copper, a porm §S§hgwmrru€mhe ag ssﬂékn%@-’e%ml phihbéng,o bemppntered to

make it coherpr@mting$ nGe Mﬂ@ﬁp@aga Eﬁba|co%HhHEBHr 81838 %olraﬁag ar ea,
even as Ig)rge as, hundrﬁﬂ_}s Ssgfs quar.e neters i,n a égramo material, it
%

woul d tend t SO 78 mhﬁ&rc?gé??]ﬂtﬁﬁgpﬁ@’ Ger 829t 0%F d8d in the
chamber. At assiklemseeaturmerisftinge or ddrampb 19OhtGCngt héewigh sftheer-. ing

takes place s@idiatokNe1sRRNGN rﬁﬁ Hée%%édsb aﬁe&ﬁ%u S’usf‘Em idified so

as to forma continuous 35 netal |ayer, SImu y deactivated
and will not Rk EFSEIHS e nf 20 eﬁ?f@?‘&'te@r e%l’st%n te(qh@ﬁ'éegﬁbove i's
used, the netaudh zat ilpn @ichasiant eirkngiet output device or 'a laser

15  output device, in which case individual c¢onductor pat-
teyrns of widely varying shapes can be easily created
by a computer-aided method.

In an embodiment of the method and/or system,
the metallization and sintering of the conductor blank

20 to form a copper foil are performed in a hydrogen at-
mosphere in a chamber hermetically isolated from the
environment. The chamber is provided with a heater, by
means of which the conductor blank to be metallized
and sintered is brought to a temperature exceeding 500-

25 °C, preferably of the order of 1000 °C. When the copper
oxide 1s reduced to copper, a porous spongf structure
igs formed, which has to be sintered to make it coher-
ent. Since the spongy metal structure has a large
area, even as large as hundreds of square meters in a

30 gram of material, it would tend to oxidize -unless a
hydrogen atmosphere were provided in the chamber. At a
temperature of the order of 1000 °C, thorough sinter-
ing takes place so that the spongy metal becomes sin-
tered,. i.e. solidified so as to form a continuous

35 metal layer, which is sgimultaneously deactivated and
will not oxidize again. When a temperature  as men-

tioned above is used, the metallization and sintering




28 FEB 2005 WD 2004/ 080137 10 PCT/ FI 2003/ 000632 take place quic

few m nutes, so the nmanufac- turing process is fast and can be i“npl FentBg
on a continuous production line: After metallization the copper foil is
cooled down to at least 170 C under 5 protective, i.e. non-oxidising,

at nosph&f@204%8der to allow further processing. i¥CHE28YY83B| e that the
electrically conductive pattern is cqaoled down to even |ower tenperature
such as 100 C. The copper. foil is ddoled in order to prevent its

reoxi dation when it 10 cones into room atnosphere. For exanple, hydrogen
and/ or ni trogan g RORACRIPY ahnespher einarediseth ahe aamwiaoxi di sing

at nosphere. By this nethod,,It_is_alsqg possible.to.pro- C I ti-layer
conduct or st FECHF eBEOGSESant b8 GF- af% nélgan ,lg%nlpglpg%%taeﬁjiﬁral ayer fornmed
by a conduct esnthiamiusorpowhperichoi 1ing. safoed Imeredligatiptreder om an
el ectricall y%%gg%ﬁfc%i;/le ptesdadg dond! LOWatheegpen7oi nMposedegonduct or

[

patterns to ITferent poten- tials during use, an elect q:i cally

i nsul ati ffy dPEPRRSHYSr e e affeh~ PEL 4ot Tsd 5ﬁmpggh$lﬁ st 19Y&F, “8nd a second
layer is onlyiihensethed arddesdihgl ectyi del aqymssiblee Skaondhleayer nmay be
formed fromthe sane terial or I.f.f er ent i At e underlyin
first |ayer. eyﬁ‘ﬁ%rlr?ﬁlg% i éjpnglﬁcfﬁ%gs%%o{%%] g}%'efggn%% b‘g&ﬁsneI’%ﬁ'{aa gtdeglf rom 25 %/heg
foll owi ng gr baper coppmratsiceyerchgabd10pl &€ nuFke  prERSdifidh! % des of
copper, silvepy,189! dn RiNWB ppabdadl §eLorrelikXtit &5n ofvhehese. The second

| ayer is forned before the nmetallization gnd sintering first
| ayer, iH0 ot AEPSHor'ddC whPFB t?ﬁ“qséﬁ}?FeCon téarxaglé’ligl’an%}(# ins in an

oxi di ¢ form adllfernatizmien daze cosgedndnpaperosipietse gy mEdaf@er t he

metal |l izatio _oSipterd bsthe-dirst layer. The second layer is
preferably fgrﬁglg ?nic%}hsgygggta 23

ane way as the, first layer,. . The netal foil

structure may conpri S SeVet dretdiasht (3t 3% c%lfs’r?/ %%?fb’ﬁ’&tel U"eo I®Eers one upon

the other, sepaeat@dci-layer conductor structures. In an embodi-

15 ment, on top of a first layer formed by a conductor

blank or copper foil, a second layer is formed from an

electrically conductive material. To allow the super-

impoged conductor patﬁerns to be at different poten-

tials during use, an electrically insulating dielec-

20 tric layer is formed on the first layer, and a second

layer is only then formed on the dielectric layer. The

_ second layer may be formed from the same material or a

different wmaterial than the underlying first layer.

The material of the second layer may be selected from

25 the following group: copper, silver, gold, platinum,

palladium, oxides of copper, silver, gold, platinum,

palladium or mixtures of these. The second layer is

. formed before the metallization and sintering of the

first 1ayér, in other words, while the lower conductor

30 blank remains in an oxidic form. Alternatively, the

second layer may be formed after the metallization and

A sintering of the £irst layer. The second layer is

preferably formed in the same way as the first layer.

The metal folil structure may comprise several electri-

35 cally conductive layers one upon the other, separated

by a dielectric layer. '




by a dielectric layer. 2 8 FEB 2006 WO 2004/ 080137 PCT/ Fl 2003/ 0%%3%E381*51‘d?‘
an enbodi nent of the nethod and/or system the copper foil for a i
conductor pattern for a 'cir cuit board, and the application substrate onto
which the c%) er foil is transferred is a circuit board 5 blank. In an
enbodi meRP 2Wt @Fﬁg met hod and/or system - the copper PEHFIROOZNERI t utes the
conductor pattern of an integrated circuit, in which case the application
substrate onto which the conduct or paHern is trans 10 ferred is the

sem conductor base of the integrated circuit. In an enbodi nent of the

met hod and/ or system inthe &ppRRMehel bei Sht hee@enpd, ek égsﬁfm' D devi ce,
in which caﬁ__ the ap IlcalEll (%rérsubstrat onto the fi rst 15 surface of

whi ch the condGct“SPPF tlfé’rl F‘?aﬁsF@PgBBtorl BateRId ofo%abefipl astic' or
simlar flexiduie rfetaed,rizald dhe sprddbediorntubbttdie: neithodwiaield or system

t he copper fqghe |§%15p%1;a_nstfgﬁeq o romthe canrier sub 20 str 3&3 9 to a

cont i nuous cation substrate.  1n SuccCessive or
enbodi menf oﬁoltaﬁg met hod and/or system the copper foil is the antenna of

an.R F-1D deVI ce, in Immbrﬂaﬁambhe aﬁpthéaﬁéﬁ}{bcﬁ%a%at &8y pe made of
25 paper, a: |c or a Em ar ication subst ate has a

first surfac& Forr PEEE vicnd. THE gﬁb%? t?%l Fogﬁ CEOL R E R Ur%ace that is
or that can k& ptmesmaued wiltrhuat st ickwhighueakayehe apﬁmltaSﬂ'orG: FI GURES

In the foll owBg:rLhe bﬂggnpﬂhgghv\nt r Q@ﬂs y the aid of
an enbodi nent exar th refer eh%egtgggtﬁﬁ?gt ac %{] raw n‘J:ln wherein 35

Fig. 1 pflgser‘f‘te§r§ggl“a%ria re”‘ﬁf“éggﬂ@??@“anb@ﬁ? Edi tlBFeﬂﬁ%t%@/stem of the

i nvention forikrephiement -

In an embodlment of the method and/or system,
the‘copper foil is the antenna of an RF-ID device, in
which case the application substrate, onto the first

15 surface of which the conductor pattern is transferred,
is made of paper, plastic or similar flexible mate-
rial, ' ‘

In an embodiment of the method and/or system,
the copper foil is transferred from the carrier sub-

20 strate onto a continuous web of application substrate
in succesgsive order.

In an embodiment of the method and/or system,
the copper foil is the antenna of an RF-ID device, in
which case the application substrate may be made of

25 paper, plastic or a similar material. The application
subgtrate has a first surface for receivingithe copper
foil and a second surface that is or that can be pro-
vided with a sticker glue layer.

30
LIST OF FIGURES:

In the following, the invention will be de-
scribed in detail by the aid of an embodiment example
with reference to the attached drawing, wherein

35 Fig. 1 presents a diagram representing an em- -

bodiment of the system of the invention for implement-
ing an embodiment of the method of the invention,




ing an enbodi nent of the nethod of the invention, 2 8 FEB 2006 WO

2004/ 080137 PCT/ F12003/000632 12 Fig. 2 presents an RF-ID devicgu i.e.
trans- ponder, and Fig 3 shows anot her exanple of transponder. &Iﬂﬂﬂlﬂﬂ@
DESCRI PTI ON OF THE I NVENTION Fig. 1 presents an exanple of a systemfor
manuf acti? PHY%%8%7el ectrical |y conductive netal foi | PCEFIPPAFR. Acti ve,
fi.ne-grai ned copper(l)oxi de powder 10 having a grain size of the order of
10 mor less (typically. 0,5 - 10 )Lﬁf has been produced by ' preci pi-
tating froma water solution at-a controlled tenpera- ture, solution
strength and other cordytipnpresaiid oln REND theipeOPer L esraky-drying into
powdery forn1%%% %5 Qﬁdtreating so as to inprove durability. An alloying
el enent can Be added“td the copper (1) oxi de powder, said all.oying el enent
bei ng sel ected from t Réa g cithpws shbvber epoimhleplodt knamgpgaldradi um oxi des
of silver, gold, platinumand palladium hal ogenides of silver, 20 gold,
plati num _pal |l adium or m xtures of these. The powder nmay additionally be
treated weth organi c.reduc- ing acids, such as acetic acid, oxalic -acid or
form ¢ aci dDERATREDEDEICREPTION] OFcUERYINNENTIPNCOP- 25 per (1) oxi de powder

prepared as descri bed above, an or ganic binding agent, such as
pol yvi nyl butyral (PVBFier ldickesghpht ahateecampBP) ofard sydisam aflditi ves for

con- trollingaheat-PEoLQ9Y anCl €6 AMEILONGIfctQhet NfrA1aSEg 1 Whi ch i's
used as a printing i nk 9 anrintln a 30yconducfbr glgﬁi 4 hav}ng t he shape

nk for, |
of a desired EEHE Bﬁ?to@cﬁéﬁferﬁlﬁ.'%Fﬁ%ﬂﬁﬂ PRe ) BERERSPBYISE 100 m  on
the surfdfe dfavangara i grasubsizat ef2.thEheophst eod 10aymbenl Ses@appl i ed onto

the carrier s : 2qby _a ' ' ok . person skilled
in the 35 art#g§32%&£% gf%er ?%p@%2§$%%Q%$ﬁ%&#§5§?%§Eﬁ&qgggggﬁf by net hods

li ke conput erta§adPgurPBCRnYgLes. sqbukEM i®h @ controlled tempera-

ture, solution strength and other conditions. control-

ling the properties, by drying into powdery form and

15 by treating so as to improve durability. An alloyving

element can be added to the copper (I)oxide .powder,

said alloying element being selected from the group:

silver, gold, platinum, palladium, oxides of silver,

gold, platinum and palladium, halogenides of silver,

20 gold, platinum, palladium or mixtures of thesge. 'The :

powder may additionally be treated with organic reduc-

ing acids, such ag acertic acid, oxalic acid or formic
acid.

A paste .1 is produced by mixing cop-

25 per(Il)oxide powder prepared as described above, an or-

ganic binding agent, such as polyvinylbutyral (PVB) or

dibutylphtalate (DBP), and other additives for con-

trolling ;he rheoclogy, creep, adhegion ete. of the

paste, -which is used as a printing ink for printing a

30 conductor blahk_ 4 having the shape of a desired con-

. ductor pattern as a layer of a thickness of 5- 100 Hm

on the surface of a carrier substrate 2. The paste 1

may be also applied onto the carrier substrate 2 by

any other technique known to the person skilled in the

35 art, such as other impression printing techniques ox

A by methods like computer output techniques. To mention

suitable printing techniques, silk, tampo, flexo, gra-




suitable printing techni ques, silk, tanpo, flexo, gra WO 2004/080137
PCT/ FI 2003/ 000632 13 vure, inkjet, laser and litho printing conme % g apesanns
tion. In the exanple presented in Fig. 1, the car- rier substrate shown

is an endl ess noving band, 5 which is passed over a drive roll 12 and a
di verti myP P33 "Alternatively, the carrier subsRGAFRPOFONGRY may
consi st of separate sheets carried successively (not shown) on the

production line. The formati on of t h&3conductor bl ank 4 on the surface of
the carrier 10 substrate 2 as well as the other subsequent manufac- turing

steps are perbeepednfiet heldpper ahdr LZod apriPeitd ofomd il{\e%@@g.ri er band 2.
At some point;along the lower portion of the carrier band 2, a
regenerating evice 14 for restoring the characteristics of the 15 band
surface may be provi ded. tiheexampidurreseblradkin Fsgf ot nechdyegri nting the

~paste 1 ontorthe ssdsacatel 3hencah! il sybddaLe %&Mnge%cef a formng
devi ce 3, _whi %h jan.the exag‘pl e inFig. 1is a si Fk-screln printing device
shown in 3 20P4FEgrEnREERPES T BYRT AnfEhveqtiethets 8RR Padi¥erting ough a
mask 15 conprb3ing3a pdrterhhaivéns, ttiee shapeiaf sligstweorductdedattern and
admts the p e .Qu i t suy f f .the carrier, belt 2 to
form succes- 1?hglgfvecljoa ] g@e%?f c%ﬁ%%%%%r %ﬁ%%%[é gg;’fﬁ%dbaslurcf:%?sjb‘ﬁ]ty 2 25
conveys the dBRBuEPEKID| aRkshe pacduppien | 1ineg Beel fermawidmeidevi ce 5,

where the comduciendabapkshiafR 4t ke UHd ager@icd NG Cald | 8irbRIA are
about 1008 COUPEERINE’ £l gt pRAL A EBRAGT e SRA SR P RUAE copper
foils 6. Thetwsiag| istiepg amte sparferméchgodevitee Sppanphbsesortadhanber 8
fitted to repeik¥eont&E QA IdaBhriSUDBAAALL, Zd ke RO1SPAS o;;fsddf?ee it. The
chanmber 8 coptains a hydr ogen at nosphere as nentioned above. Also cooling
means 21 are~Br'ovi 5’85t¥8nt ?fg c?%&m%%rﬂ@rr F3d the BUFPEERITHENSE t he
chanber for dewhi¢ag lidofiort restophey thkl iareftet-ipeied | bratdien. The cool
15 band surface may be provided. |
The conductor blank 4 is formed by printing
the paste 1 onto the surface of the carrier substrate
2 by means of a forming device 3, which in the example
in Fig. 1 is a silk-screen printing device shown in a
20 diagrammatic form, which squeegees the paste 1 through
a mask 15 comprising a part that has the shape of the
conductor pattern and admits the paste 1 through it
onto the surface of the carrier belt 2 to form succes-
sive/adjacent conductor blanks 4. The carrier belt 2
25 conveys the conductor blanks 4 to a metallizing and
sintering device 5, where the conductor blanks 4 on
the surface of the carrier belt are metallized and
sintered in a hydrogen atmosphere and at a temperature
of about 1000 °C, forming electrically conductive and
30 continuous copper foils 6. The metallizing and sinter-
ing device 5 comprises a chamber 8 fitted to receive
the carrier substrate 2 into the space inside it. The
chamber 8 contains a hydrogen atmosphere as mentioned
above. Also cooling means 21 are provided to the cham-
35 ber 8 at the outlet side of the chamber for cooling
down the copper folls 6 after metallization. The cool-




2 8 FEB 2006 WD 2004/ 080137 PCT/ F12003/ 000632 14 ing takes place in the
protective atnosphere provided by the hydrogen in the chanber 87 FheEn 2045
heati ng device 9 used to heat the conduc- tor blank may be an IR or
m'crovva\(,g r%ﬁi}@ti on source 5 or any other heating' _device known to the
person ‘SRAPEHYn the art. After netallizing and sTOVERNYOF3vice 5, the
copper foils 6 can be rolled on the c arier band 2 by the action of a
roller pair 16 to a suitable thick- 10" ness. The carrier belt 2 or at

| east that surface ' of it on which the conductor pattern is fornmed is
made of a subst &rfkieal byaneniadhksi peot@tiervenl atiniafphiegeCppavidde of

W t hst andi ng WA and/lo I rj ng 15 tenperature and that does
N EnEER AL EING AL L U £Td.

not react with t ances contalned 1n the paste 1. The carrier band
2 is preferably madeT®% hpaipmic deviech weed Heehgssl thesherdue- a surface

roughness Ra tefr tlankr def ok Qnd Mowrmi@swarad faa: i chodhe copper foil
6 can be easily 20 detached,and.transferred onto tthoe ls%g ace of an appli-,
S

cation suBstrate®?’ Th Sur PEEEIDY (FRE L5501 FBGF on t rBEE*%? has an
adhesi on to tdkdléegper the lax®.that is greater than the adhesion of the

substantial |y non- adi@@ém&lérﬂmndfa%%gsﬁ%gﬁﬂg AOILL A L e 25 Al SO

referring to Figs. % and 3 the .nethao system are particularly

advant ageousl,cfpgﬁﬁl FEabFe® FIR hher st £ (e Srraienphrnd f2ilY 6° desi gned
for use as aheantcdipna eff & redlle:r eguenoy teleat ishiieabi®Onchiawd ce (RF-1D,
al so cal hgd aggctransponder’), in which 30 case the appli cation substrate 7
receiving the copper foil 6is made of plastic, paper or' a simlar
flexible material. |Theheassiamikelth Fier at Lhaswpphitasivfacsubstrate 7
isin the fogh gk anwidab!he COHIUREEYSpa¥En G GoMakghit hgagopper foils

S e Lrensterd 89,44, eh bR e gL dor Pyranster Lamgatn The
ble of withstanding the wmetallizing and/or sintering

15 temperature and that does not react -with the sub-
stances contained in the paste 1. The carrier band 2
is preferably made of graphite, which has been pol-
ished to a surface roughness R, of the order of 0.5 pm
or less and from which the copper foil 6 can be easily

20 detached and transferred onto the surface of an appli- .
cation subgtrate 7. The surface of the application
substrate 7 has an adhesion to the copper foil 6 that
is greater than the adhesion of the substantially non-
adhesive surface of the carrier substrate 2.

25 Also refefring te Figs. 2 and 3 the method
and system are particularly advantageously' applicable
for the manufacture of a copper foil 6 designed for
use as an antenna of a radio-frequency identification
device (RF-ID, also called as 'transponder'), in which

30 case the application substrate 7 receiving the copper
foil 6 is made of plastic, paper or a.similar 'flexiblé
material. In the example in Fig. 1, the application
substrate 7 is in the form of a winc'{able-, continuous
web, onto which the copper foils 6 are transferred in

35 successive order by transfer lamination. The applica-
tion substrate web 7 has a first surface 10, whose ad-
hegion to the copper foil 6 is greater than the adhe-




hesion to the copper foil 6 is greater than the adhe 28 FEB 2006 WD

2004/ 080137 PCT/ FI 2003/ 000632 15 Sion of the graphite surface ofy ghﬁr;; n4 of
carrier band 2, so, that when the carrler substrate Web 71is broug“hir it o
surface\f‘g %ct with- the carrier -band '2, the coppe foils 6 are

transf ert@d'8ME7t he application substrate 5 7 The 10YM%%33yer touches
the surface of. the car- rier belt 2 and the electrically conductive pattern
6. is released fromthe carrier belt 25 by adhesive forces, and thus the
pattern is transferred to the ap- plication substrate 7, WhICh in this case
is acon 10 tsllwous Eh@xgﬂﬁwﬁo suAffheé bﬂetﬁé anhaler b&hﬂaia 10$b suitable

protective a al ers. nay at e n.one _sid oth si des of
t he af oresai gc Wb ?l tgén ﬁlﬁrmann Iilbsat saE:c WIegy rs'LSbg)FﬁBg ndl o) ?ed in the

fig- ure by rehénreacecmirabbr with &g 2XBrri®rFrenider2 r efles r capgpeo Figs 2 and

3, generally,g,i3R %“hﬁerékéﬁsféﬁ%& ton% @h@h&]gp%tll%natshﬁgeﬁgtg' - rectly
to the mrcwtzﬂy pattern 6, or the ch %‘83 ﬁg een first attached to a
t

separate Foddl ensuAdhesiyealaYesc hoye eapprfectich Sodstfbte. The
t echni ques 2Qiesedbeliar 2cmﬂe<thjen@1tebeﬁ:dmp1}orcdﬂmCmdaI paBterkn®wn, as

such. The trar]_%p% ggggges]ﬁrm{)eqh i erl bg on abg}ﬁl %g%ggwg on the

application sU an i nt egr a- e CIrCUI and
circuitry patiaxcese bod thwstidwl nefttere Bar bramsferred épséhﬁhépm)dul e can
be 25 used. gl arkagiofl %@bbtﬁaﬂ:eCOnn%hbnn ins thasneddeeteen cbhe circuitry

pattern-gﬁan J;n%]% rm%ehcrgg &I?I ngﬁ Lgﬁu p%rlagﬁ r.S'H ossUJgI that t he

connecti | eaST one ca '
el ectrical | y suisabaei pgopactztzerm dddilrdeonbéehayersratht (besaamepata@

el ectri Ca"y&p%ﬁectézv@eleﬁdﬁoéﬁogi@@;h £ OLRET o £ JAE: R Ghdidl 10T 2t he nodul e
can be of the sane nmateri al as t e ap}gelcatlon subgtrate 7, or it can be

of anot her - MM MARETs o SRR N1RYHES oingy Idicate nf‘-PgEF‘ﬁt fod-of 35 the
circuitry patﬁ:ﬁ yCc apfeasyce mmeusl §9 dhe 20 .r -

15 Further referring to Flgs 2 and 3, generally,
an integrated circuit on a chip can be attached di-
rectly "to the circuitry pattern 6, or the chip has
been first attached to a separate module, which is at-
tached to the application substrate. The technigues

20 used for conmecting the chip or the module are known.
as such. The transponders described in Figs. 2, 3a and
3b comprise on the application substrate 7 an iﬁtegra—
ted circuit onr a chip 18 and a circuitry pattern 6 but
instead of the bare chip 18, also the module can be

25 used. When an electrical comnection is Fformed between
the circuitry pattern 6 and the module ccmbrising the
chip 18 it is possible that the connection is formed
through at least one c¢apacitor. In Fig. 2, an
electrically insulating pattern 17 has been formed to

30 separate electrically conductive leads £rom each
other. The material of the module can be of the same
material as the application substrate 7, or it can be
of another material.

As seen in Figs. 2 and 3 the configuration of

35 the circuityy pattern can vary enormously. The cir-
cuitxy pattern shown in Fig. 2 is a coil-antenna in-




cuitry pattern shown in Fig. 2 is a coil-antenna in WD 2004/080137

PCT/ FI 2003/ 000632 16 tended for use in the HF region, the circuitZ§ FEB 2006
pattern, shown in Fig. 3 is intended for use in the UHF region. The price
of an RF-1D antenna produced by the nmethod of the invention is a fraction
of the PYQRHIBIFs the antenna produced by pri or- arRCHERNEE632A1 t hough t he
above presentation descri bes the rranuf acture of an RF-1D tag as a speci al
application, the nethod and system of-bt he invention may al so be ap-
plicable in the manufacture of circuit boards and in 10 tegrated circuits.
When the coppeinded lFol00BE &nCele HiUGkehopat tﬂénciﬁui&xgri padtérpoard, the

application ubstrat .ont whi.ch the er_fai S nsferred i.s a
circuit boarfﬁ—b F?gth F 8?1 9(9 %{gecdﬁ’dﬁb? {T% %eaﬁ]-toé]r'n for an

i ntegrated ci rcwt th@hetpela@pbf as Batibnasubsmaat produecedvhbyh t he
conduct or patdhes Rt Bﬁnﬁﬁér{hrﬁ%rit%ohh?ssénkfé’é'@'i’&{ e hageppicihe inte.

grated circuit owi ng the principles described above the system
can be easi| chcFE\‘?eFPEBRF‘Br Elfﬁéluﬁﬁﬁupﬁc?ﬂ@ a0y etRafei -1 ayer foil:
structures e.g. by pr mltﬂbﬂilghltlfhd hopeoguetenbatide cteswﬁbes ahef or ni ng

devices .3 a tallizin ngd..sint devi [r ng to the
nunber of sugrgaesdég:avg }fa ers og‘geh?| E‘J’r%%dgS gmﬂ?% 551 3’ }sltructure
conprises twdhsy Wb@dsaﬁdrﬁ’ﬁ@l rds &dec shdaet ben Imﬁbféradspobﬁeapr n-the

af or esai d maRgEIcaraRd ﬁlemreah@@lu‘fa@m@%r Oéfsﬁ;rultty Raeekr kel iy-insul at -

i ng |nter diate Iaﬁgrs. Thﬁ ég :Tgﬂ IS _not |mi g to_the enbodi- nent
exanpl es Wes FTBEF RO SFFE Y higt e G GSPPEY 5B1i oRE™%r® 588Sible within
the scope’ of durkamvesittiarm LTonceptidefiihedoamdt hehel apE.icat8oFEB 2005 WO
2004/ 080137 FéEHé%r%QQ369996§ﬁiéﬂ'éﬂé“é&ﬁper foil is transferred is

a circuit 'board blank. If the copper foil -is a condug-
tor pattern for an integrated circuit, then the appli-
15 cation substrate onto which the conductor pattern is
transferred is the semiconductor base of the inte-
grated circuit. . ‘
By following the principles descxibed above,
the system can be easily converted for the manufacture
20  of wmulti-layer f£foil structures e.g. b? providing in |
the production line a number of forming devices 3 and
metallizing and sintering devices & corrgsponding to
the number of successive layers to be formed. A multi-
layer foll structure comprises two or more superim-
25 posed conductor layers formed in the aforesaid manner
and separated from each other by electricaliy-insulatL
ing intermediate layers.
The invention ig not limited to the embodi-
ment examples described above; instead, many wvaria-
30 tions are possible within the scope of the inventive
concept defined in the claims.




1. Method for manufacturing an electrically conductive netal foil
structure, in which method 5 - fine-grained copper oxide powder [Ja¥ihppapins
grain size of the order of 10 gmor less isprovided for the formation of a
paste, aste is formed fromthe copper oxide powder, a binding agent and
p055| bl éV‘gPQ"HWW@’ elements 10 and additives, usingPEIHEZ8H&0ES2 a conduct or
bl ank of de- sired shape is forned on the surface of a carrier sub-

strate,. - the conductor blank on theldurface of the 15 carrier substrate
is nmet aI lized and sintered at an elevated tenperature to forma continuous
and el ectri- gakig conductive copper foil, characterized in that - the
carrier substrate, which has a substan- 20 tially non-adhesive surface made
of a material capable of withstanding the elevated tenperature ‘used for,

the netallization ang/ Oﬁf{e?h &erf “{%gg‘faﬁFmrff t!aIr;g e‘i‘ CQF‘E%%[ ubst ances
ol

contained in the paste, IS afrang ed e copper 0 be
det ached fromonldecmw|mﬁtalzsosMbstrmtelreandnafvheﬂhtmﬂ—,th@t all'ization and

sinteringg the copper fohb- gﬁltredoeccsﬁleeich&ﬁéer %Eumaexcaf{awleg sib- strate.
2. Met hod accor di n%gto cl.ai t hat the

carrier subst¥&ftE G<&8 E’Sntg]?s?g‘g%? pr66| Eﬂeﬂrs Ef‘h1§uPF%‘6’e‘%F heet or
band whose dulrstant fathatimonoddaesasise surface |s made of graphite. 3.

Met hod according to cl ai,m st(é h; & Eogm%i 350k Lo g hat t he
graphite has a surface ro - ness he or er o gmor less. 2 8

FEB 2006 WD Z’@@’@FGBOESJ?“F@VHZI@G@G/ 668682980 Lke wﬁéagaeéefﬁ%nﬁfﬁg to claim
1, ¢ h aip a=md atidetivés,z € d in that the carrier substrate used con-

- using the paste, a conductor blank of de-
s:l.red shape is formed on the surface of a carrier sub—
strate, .

' - the conductor blank on the surface of the

15 carrier substrate is metallized and sintered at an

elevated temperature to form a continuous and electri-

cally conductive copper foil, characterized -in
that

- the carrier substrate, which has a substan-

20 tially non-adhesive surface made of a material capable
of withstanding the elevated temperature used for the
metallization and/or sintering and non-reacting with -

_the substances contained in the paste, is arranged to

allow the copper foil to be detached from the carxier

25 substrate, and
_ - after the metalli-zation and sintering, the
copper foll is to be detached from the carrier sub-
strate. '

2. Method according to c¢laim 1, charac -

30 terized in that the carrier substrate used con-
sists of a polished smooth-surfaced sheet or band
whose substantially non-adhesive surface is made of
graphite. '

3. Method according to claim 2, charac-

35 terized in that the graphite has a surface rough-
ness R, of the order of 0.5 pym or less.




sists of a snooth-surfaced sheet or band whose sub- stantially ofgl-@dgﬁ%i ve
surface is nmade of a ceramic 5 material. 5. Method according t an‘yt’@) ﬁ@)f
claims 1 - 4, characterized in that the copper foil is rolled on the
carrier substrate. 6. Method according to any one of clainms 1 - 10 5,

char act &YQ 38#H%0R7t hat the conductor blank is heat REFIERVHIPE ed radi ation
for the netallization ‘and sintering. 7. Method according to any one of
claims 1 6, characterized in that thé®conductor blank 15 is heated by

m crowave radiation for the netallization and sintering. 8..Mthod

according to any one pf KdEHI® decorfinghadcacdigyinzed idnthatatche formation
of the conductor, bla qn the carrier substrate, the nmetalli .20 zation and

possi bl e si nfef Fnh %t & péft icd t 1S5 FHPEFEEG U5 15HE. 9. Met hod
accordi ng tosamsysoné of whaitis shirfaBedcisheatt eni zechd rwidsat sule- copper

oxide pow detafeDel &y Snl. £ARRALE! iedecand/ afdeoRgerd | cd e 25

prepared froma water s tiron by precipitating at a contr .
t enper at uPe, M86fHt#bn strength and other conditions controlling the

Er operties and by dryeingv;etmw\fgra@dgueaiag a@thﬁﬁ,oﬁél’)@fgéﬁjm@,l pure andf
onbgeneous ,Ccopper. oxi owder. 30 10. accordi ng t.o any one o
clains 1 - 9,4'chcgfﬁaac et icg% il %ﬁa{é t fie _E%%%e?‘gsmcﬁgpﬁﬁw%oégr- ]i% treated
with an or gamicélieater ndt segragensulbstrdfigr-m a reduci ng conpound on the

surfaces of the coppes. wiuif RALrakes 06 LA BRWSE . cBhimkl.a Met hod

S M TR S0 s A R R
i s one of thésgheapedabetiinfasted oadiadion deoird thkEometelatzation -
and sintering. _
7. Method ‘accordiong to any one of claims 1 -
6, characterized in that the conductor blank
15 is heated by microwave radiation for the metallizationm
and sintering. - _
8. Method acéording to any one of claims 1 -
7, characterized in that the formation of the
conductor blank on the carrier gubstrate, the metalli-
20 =zation and possible sintering are performed on the:
same production line. _
9. Method according to any one of claiins 1 -
8, characterized in that the copper oxide pow-
der consists of copper(I)oxide and/or copper(II)oxide
25 prepared from a water solution by precipitating at a
controlled temperature, solution strength- and other
conditions controlling the properties and by drying to
produce an active, fine-grained, pure and homogensous
copper oxide powder. ‘
30 ' ~ 10. Method according to any one of claims 1 -
9, characterized in that the copper oxide pow-
der is treated with an organic intermediate agent to
form a reducing compound on the surfaces o-f the copper
oxide particles of the powder.
35 11. Method according to claim 10, charac -
terized in that the organic intermediate agent se-




12. Method according to any one of clainms 1 - 11, characterized in that an
alloying elenent 5 is mxed in the copper oxide powder to form? nLgf’ Ld

neous all oy, said alloying elenment being selected from the fol

group: silver old, platinum palla- dium oxides of silver, gold,

pl at i nuﬁ?’%ﬁ%‘”ﬁ?&%”adl um  hal ogeni des of silver, gol BCTHRMBNNEH, pal | adi um

or 10 mixtures of these. 13. Method according to any one of claims 1 - 12,
characterized in .that an organic bi ndjr%g agent serving as a binder is

m xed in the paste. 14. Method according to claim13, c har ac- 15t er

i zedin thabtéhefbfndia@glageﬂé atxeﬁeigrbﬁg@: past & | seipl ywa-nyl but yr al

(PVB) and/or dibut ht 15. Method according to any one of
claims 1 - ﬁ& cha%/%fg‘t ef?%r%tég P&hat al l oying elenents . 20 controlling the

rheol ogy, creep and/ o¥2 adhébpdnaacwdmgéub iamyt beepast elaié 1Vet hod

accordi ng to1any «one Ph ehabwdik é|-5’1nCtEﬁ‘é.@CEﬁr Liged il?btgféméﬂ%e conduct or
blank is forned. as.a paste | ayer having a thickness about 25 5 - 100

gm- 17. Mt hdd &&ﬁﬁiidi“ﬁgt]?% e&né”%fiecp&f“’ﬁfﬁrltoléor‘&h%r%@l‘% zed in that
t he conduct onebhankiles, feridedlbyyangi epaess Griphyl Bkilsgoé®ciyungue, such as

si | k-screen E%ntf{d(}ghn?ﬂgp%rgh eXQ 11g,re§,vu:§d14| Ol?hf?t?’&"%'” Lr}ééﬂtgi t or by an

out put. printing uch as -~ an’i aser echni que.
'18. Met hod a€éshdi ﬁﬁlﬂ%ga%@ Hherest: ddids PiLai‘-lme ghdrnelbadi#By in that the

metal | izati Ohalaggnﬁcﬂég ebf n@miret:he SRRJUGE I iRhanNK J0 1faek fna sopper 35
foil are gerforger fﬁ h)é rogen atnosphere and at a tenperature exceedi ng
¥ ¥ of The'of

500 C, prefelap §er of 1000 ?2C. 2 U FEB 2005 WD 2004/ 080137
PCT/ FI 2003/ 000632 20 1®. M#shhddaaceodtiggd @manpnenef oblais s -1 -

12, characterized in that an organic binding
agent serving as a binder is mixed in the paste. |
14. Method according to c¢laim 13, charac -
15 terized in that the binding  agent mixed in. the
paste is polyvinylbutyral (PVB) and/or dibutylphtalate
(DBP) .
15. Method according to any one of claims 1 -
14, characterized in that alloying elements.
20 controlling the rheology, creep and/or adhesion are
mixed in the paste. _
16. Method according to any one of claims 1 -
15, characterized in that the conductor blank
is formed as a paste layer having a thickness of about
25 5 - 100 um.
17 Method according to any one of claims 1 -
16, h aracterized in that the conductor. blank
is formed by an impression printing technique, such as
gilk-screen printing, tampo, flexo, gravure, litho
30 printing, or by an output printing technigue, such as
an inkjet or laser output techniciue.
18. Method according to any one of claims 1 -
17, characterized in that the metallization
and sintering of the conductor blank to form a copper
35 foil are performed in a hydrogen atmosphere and at a
temperature exceeding 500 °C, preferably of the o:rder
of 1000 °C.




18, char act er i zedin that after netallization and siq%grkqg the
copper foil is cooled down. 20. Method according to claim19, c al FBaldls
5t eri zedinthat the copper foil is cooled down in a protective

non- oxi di si ng at nrosphere. 21. Method according to claim?20, c har ac-t
er i z BOX%¥%Hat the protective non-oxidising at ECHERYHEPE2 s a hydrogen
and/ or nitrogen gas:containing 10 atppsphere. 22.. Method according to any
one of clainms 1 - 21, characterized i A%t hat, on top of the.first |ayer
formed by the conductor blank or copper foil, a second |ayer is fornmed
froman el ectrically tonduathode actbriihgrtdlan?dIneMeFhelsageor di ng to claim

22, ¢ har 4L <k errai t,zeerq %”-&hafn atﬁlq{ea(t:étfeircanlle! al]lr:il.gglj:féxii ng diel ec-
tric layer is f’orr_reda on thefirfs eIaye.r (?mdEL he secon rayer~1s formed on
t he di el ectriagd ajeferizg 2he meppry faddoidi erplasl coahm 22 or 23,

characterized in thatad heset@eandcbayeind o fQpARd16r ogf he- game material or
a different naterial han tge fiyrst |ayer. O{Z}g Met hog gcaordi ng to. claim
t té fdt

24, char 3 c ©©351t% 8 ¢ fAnztach FRefwPehd Fi &P° ¥ et’dnd ‘| ayer
is selected fa paotbet ivoupn-capdesingidwersphgekd, plati num pal | adi um

oxi des of -copper, silyer,yq9ld acgggégwozgﬁlélggld?grzn thcﬁ‘f(w es of these.

26. Method according to-any one o 4 5, characterized in
that the secénfl ¥ ayef ¢ i $1f diifdd HRE operkerd Lyt alom-28idosinghdasi nteri ng of

the first |ayRispaerél t€r Bativuebyerl 484/ dheniticaiehi o= d@RadAdngi Ntering of

the firs DI ay ;n.o827é et hod according to any one of clains 22 35 - 26,
characterized 1n Pkﬁajf the second layer is forned in the same way as the
first layer. . 2 8 F R.SMN(8ANBc200d1080US Ayl 8. ofetrhetmactordi ng to any

21, characterized in that, on top of the first
layer fo_rtﬁed by the conductor blank or copper foil, a
second layer is formed from an electricaliy conductive

15 material.

23. Method according to claim 22, charac -
terized in that an electrically insulating dielec-
tric 1ayer is formed on the first layer and the second
layer ig formed on the dielectric layer. :

20 24. Method according to c¢laim 22 or 23,
characterized in that the second layer is
formed from the same material or a different material
than the firgt layer.

25. Method according to c¢laim 24, charac-

25 terized in that the material of the gecond layer
is selected from the group: 'copper, siiver, gold,
platinum, palladium, oxides of copper, silver, gold,
platinum, palladium or mixtures of these. | .

._ " 26. Method according to any one of claims 22

30 - 25, characterized in that the second layer
is formed before the metallization and sintering of
the first layer or alternatively after the metalliza-
tion and sintering of the first layer. |

27. Method according to any one of claims 22

35 - 26, characterized in that the second layver
is formed in the same way as the first layer. .




- 27, characterized in that PCT/Fl 2003/ 000632 one of clains 22 several

el ectri upon the other, cally conductive |ayers are forned one QSr':ed'_a&'rEhtEﬁ%
by a dielectric layer. 5 29. Systemfor nmanufacturing an electrically
conductive netal foil structure, said system conpri aste (1) forned
from finEQdP4PHEY copper oxide powder having a gr aPW@Ig@é/‘"gF”t he order of
10 m 10 or less, a binding. agent and p055| ble alloying ele- nents and
additives, a carrier substrate (2), 21f ormi ng device (3) for formng the
paste so as to forma conductor bl ank (4) having the. shape .15 of a

desi lr;ad Conducgor patter nM@Eh&cbaacE%gﬁfc’@ﬁag eb anKC@hél Bk agaﬁhé aﬁx, - ah

metal | i zing and_sintering device i zi ng_and_sintering the
conduct or bl ank2 on ‘Pﬁje %Er‘? L Tot z%%él céPrl%éf‘" sm‘?t%’?%ﬁ?ee&facg *elevated tem
20 perat ure taplflgr ppadecintvenlcsandrel Eotmed adley ypemdihe bthercopper foil
(6), charact esré;%%gtiaa }B}Faé d:.tél%c‘%%llE' gLyspbstrate (2) has a substantially

non- adhesi ve ace o teria capabl e of, wthstanding ¢the elevated
tenper at uBe used for the HEEBEM Fa¥ i BAEACIYIAGE SiniEctglaatihon-reacting
with the subsdchdcesiveontahDedoid bbeupasiss saildhalystha ceppeisfoil (6) can
be detached fromthe carrier substrate. 30. Systemaccording to claim29, c
haract i zedinthat the carrier substrate (2) is a 30 sheet or
band whose subst anti at| pagéa- ddhiesicmmeduritane 35s-graigedphpreesur f ace

pol i shed Sm)QS;ﬂde3 ow&ﬁtﬁéﬁlr CHQBx%Qnt Qlﬁéacbf“@% Sedrrd o aoCumt € 1 iz
dlnthat the %ﬁlte hg asurface r ough- g Rtéthe order of 0.5 m
or |ess. s ractordf bn?oagF]&FnFE P(?Sﬁl lg glloying “ele-

ments and additives,

e

- a carrier substrate (2), '

_—- a forming device (3). for forming the paste
gso ag to form a conductor blank {(4) having the. shape

.15 of a desired conductor pattern on the surface of a
carrier substrate, ‘ '

- a metallizing and sintering device (5) for
metallizing and sintering the conductor blank on the
surface of the carrier substrate at an elevated tem-

20 perature to form a continuous and electrically conduc-
tive copper foil (68), characterized in that
the carrier substrate (2) has a substantiallir non-
adhegive surface of a material capable of ﬁrithstanding
the elevated temperature used for the metallization

25 and/or sintering and non-reacting with the substances
contained in the paste so that the copper foil (6) can -
be detached from the carrier substrate.

30. System according to c¢laim 29, charac-.
terized in that the carrier substrate (2) is a

30 sheet or band whose substantially non-adhesive surface
is a graphite surface polished smooth. ,

31. System according to claim 30, charac-
terized in that the graphite has a surface rough-
ness R, of the order of 0.5 Um or less.

35 32. System according to claim 29, charac-

terized in that the carrier substrate {2} is a




t eri zedinthat the carrier substrate (2) is a 2 8 FEB 2006 WD

2004/ 080137 PCT/ FI 2003/ 000632 22 snoot h-surfaced sheet or band ZBoEE3 2008
substantially non- adhesive surface is made of a ceramc material. 33.
System according to any one of clainms 29 32, characterized in that the
copper &% We88L3Bowder of the paste (1) is a powderPEHFIROGHWEESE| ) oxi de

and/ or copper(ll)oxide precipitated froma water solu- tion at a controlled
tenperature, solution strength and other conditions controlli ng the
properties and dried to forman active, fine-grained, pure and hono- 10

geneous Coppemhob¥hdeuPRYER] .shadt SysShbend asleaddli il drandiy1DPendi- cl ai ms 29

- 33, char,a el er i z.ed (iin%#at t he cop@e{__ oxi.de powder (1) has
been treat ed ¥WER SR BT PnPEM et 2 £S5 HIENP2TS+0rm a reduci ng
conpound on the surfat®s SyH et adverdoppetcorndeopar of ctbsimdf 2%he powder. 3

5 . System accopdi NORto Ll M3 £ Ngd In dfar LRL hoﬁp& dotiyd hat the

organi c internedi ate_agent has een, sel ected fromthe ‘group:, acetic acid,
oxalic aéi dPOVEfH EfagFE.P?%)t%G.l)st?e?n%@ﬂrdi% AEPERYIRELYT cl ai ns 29
- 35, ¢ h aahddoe toppér (IR xidei prébbpiddreccapper aoxhder gowlder of the
paste (1) contgpns,an,alloying, el eReplo 2aLect edofromt he aLowy il ver,
gol d, platinum pal- adi um “oxi des of “silvVer!, go l(J:l, pl atrndmand palla 25
di um hal ogesdes@diersi ¢orditigsisd, citaclddng pdld aprepsridesni sadir es of

these. 37. Systel asCebehndnt Qcike ONBim-Haah@8, 28ure 384 Ehas-acterized in
t hat theIBas con-_tains an or gani c bi nder. 30 38. System according to

te (1
claim 37 ¢ ﬁeﬁgPLE ¢oRP§T o¥1de POYIYE S 1 that the organic binder consists
of . pol yvi nyl butyral ¥PVByy=ield erecodbrBiutyl pht ahat ené DBP) c18bns Bt em

according to._any ong gf; ¢lalMB <294 7 <38, GhAhAc! ehkzedpba -t §fad he paste

(1) con- 35 tains alloying elenments contraolling the rheol ogy, _, '
powder (1) "hasg been treated with an organic intermedi- :
ate agent to form a reducing compound on the surfaces

15 of the copper oxide particles of the powder.

35. System according to ¢laim 34, charac-
terized in that the organic intermediate agent has
been selected £from the group: acetic acid, oxalic
acid, formic acid.

20 36. System according to any one of claims 29
- 35 , characterized in that the copper oxide
. powder of the paste (1) contains an alloying element
selected from the group: silver, gold, platinum, pal-
ladium, oxides of gilver, gold, platinum and palla-

25 dium, halogenides of silver, gold, platinum, palladium
or mixtures of these.

37. System according to any one of claims 29
- 36, characterized in that the paste (1) con-
tains an organic binder.

30 38. System according to claim 37, charac-
terized in that the organic binder comnsists of
polyvinylbutyral (PVB) and/or dibutylphtalate (DBP).

39. Bystem accoxrding to any one of claimg 29
- 38, characterized in that the paste (1) con-

3% tains alloying elements controlling the rheology,
creep and/or adhesion.




creep and/or adhesion. Z B FEB 2006 WO 2004/ 080137 23 PCT/ F12003/ 000632 40.
System according to any one of clainms 29 - 39, characterized irﬁ&h%&'ﬁtgmgg
conductor blank (4) is a paste |layer having a thickness of 5 - 100 m 5
41. System according to any one of clains 29 40, characterized in that the
met al | | YQYPEB7si nteri ng device (5) conprises - aPCHEMIEPR) fitted to
receive the carrier substrate (2) and having a hydrogen atnosphere inside,
10 and - a heating device (9) for heaffng the con- ductor blank in the
chanber (8) to an el evated tem. perature exceeding 500 C, preferably of the

order- of 1000 C forg¢hesymiea Iaioa@txagﬂgaed ghgt 8hingrof1dhes Ab conduct or
bl'ank. 42. System accordi n% to claim4é, c_h g r astg'{?rt er iz edin that
the heating devicée (?9?-‘ F&AF PR E%8 rddh atfoh cECnAHCER 5t em
accordi ng tobdleakm(4l, ie la pasta taye20héving a fhicihdssy tdfats the heating

device (9) i30a mﬂgr 0- wave radiation source. 44. System according to any
one of clainms 29 - 43, characterized in that the systemcom prises

cool i ng means (21) fotlcodVIhRp FGROTEABICEBpaRy 9Bef of | clmbiet g‘?ot ective
non- oxi di s,ijng ac;cm)snhﬁaer a4d|5.t @)tsiermgangcmdiﬂ]ga%otﬁéaimghﬁmigiﬁga rac-t
eri ze i_n .t e copli.ng nean 1) are dis- posed in a near
proximty to dﬁ%‘f%ﬂ?@i%ﬁ“&%d@f@”“ ?elasieﬁg device, (5), or integrated
thereto. 30 46. System aagamandst ofahyednkeo ofeadizienthgcarr sy

characterizegubBti-hes: the 4:0f HaRGndeyl ﬁ?dréééﬂlétm&?hleggr essi@p printing
devi ce,. such a§Ta sil k- screen, .fl exo, gravure, or tanpo printing device.
47. Syst al&6r di ng to any one of clains 29 : :

- a heating dévice (9) for heating the con- -

ductor blank in the chamber ({8) to an elevated tem-

peraﬁure‘ éxceeding 500 °C, preferably of the order of

1000 °C for the metallization and sintering of the
15 conductor blank. ‘

42. System according to claim 41, charac -
terized in that the heating device (9) is an in-
frared radiation source. _

43, 'Sy'st'em according to claim 41, charac -

20 terized in that the heating device (9) is a micro-
wave radiation source.

44. 8ystem according to any one of claims 29
- 43, characterized in that thg system com-
prises cooling means {21) for cooling down the copper-

25 foil under protective non-oxidising atmosphere.

45. System according to. claim 44, charac-
terized in that the cocling means (21) are dis-
posed in a near proximity to the metallizing and sin-
tering device (5), or integrated thereto. _ ‘

30 - 46. System.according to any one of claims 29
- 45, characterized in that the forming device
" (3) is an impression printing device, such as a silk-
soreen, flexo, gravure, or tampo printing device.

47. System according to any one of claims 29

35 - 46, characterized in that the forming device
(3) is an output printing device, such as an ink-jet
or laser printing device.




35 - 46, characterized in that the formng device (3) is an output
printing device, such as an ink-jet or laser printing device. ZBSFE@Bﬂ@%OG
24 48. A nethod for manufacturing an electrically conductive pattern By
printing a | ayer conprising netal oxide on a carrier substrate (2) and
reducing the nmetal oxide to netal, characterized in that the reduced | ayer
is transferred to an application sub8trate (7). 49. The nmethod accordi ng
to claim48, characterized in that the application substrate (7) is in a
web form and is capable for receiving successive and/or adjacent
electrically é8nductifve rdthiodr nfor50. mafhéanethions acoor déhgtirdcal iy m 48,

charact er Lzgg,dd < hatk-Lhe ﬁge I .G ct.l attern is attached to
t he applicationxghggtfate )5%§ﬁ§§?igﬁh§§$§§_gg%§r & et 176 8%%%?ding to
cl ai m 48, CBha&r atrariezedvbAtramt (2hearfleceditchld ytimndecdl vexpit tesn is a

Circui trymepaf ! efh L) 0 283 t{ANSPANA]L, ,20H 85 %%%&grsjgé et%ﬁag{s%?!ﬁ%%l S

electrically connected to the circuitry pattern

accor di ngtPorarAPrieabiphpubisarate €haracterized in that at | east one
additional material layer 1is attached to the application substrate (7) to
cover the electrically conductive pattern, or the reverse side of the
appl i cati on suB&trafecoietied saerC s BgduEPi 6haim néd onclhiactterheed t fransf er

fromthe ensi ehe SHPSII@IG ch2kubOr g app i LaLIQN, SUBSELALe (43 pecurs.
53. Use of a method conprising printing of an electrically conductive

pattern cOMS nPmetedeidinrde Supeestiou@nidornadieeant osdatsrigally
manuf act uebhguaiiier gaspenders having a paper or plastic, substrate.

50. The method according to claim 48, characterized in
that the electrically conductive pattern is attached to the

application substrate (7) by an adhesive.

51. The method according to claim 48, characterized in
that the electrically conductive pattern is a circuitry
pattern (6} of a transponder, and an integrated circuit is

electrically connected to the circuitry pattern (6).

52. The method according to any preceding claim,
characterized in that at least one additiomal material layer
is attached to the application substrate (7) to cover the
electrically conductive pattern, or the reverse side of the
application substrate on the same production line on which the
transfer from the carrier substrate (2) to the application

substrate (7) occurs.

53. Use of a method comprising printing of an
electrically conductive pattern comprising metal oxide and
reducing the metal oxide to manufacturing of transponders

having a paper or plastic, substrate.




