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invention relates to a nethod as defined in the

preanble of claim'l. In addition, the invention

relates toa systemas defined in the pream ble of

claim?29. 10 BACKGROUND OF | NVENTI I ri
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for the formati on of a paste. The paste is forned
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prior-art methods of this type using cop- per oxide
powder as a starting material which is re- 25 duced
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is always that the copper foil should remain,
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has
face of a substrate. 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.

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 should remain per-
manently fixed to the surface of the undérlying sub-
strate. For this purpose, the prior-art paste contains
a glass additive, 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.



copper foil, which has a good electric conductivity,

can be forned electrically by a fast and | ow cost pro-
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characteristics of an insulator. Copper oxide powder

as a starting material is chemzxally stable, unlike
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a radio-frequency identification device (“RF-ID tag”;
also called as 'transponder'; see Figs. 2, 3). The RF-
25 ID tag i1s an electrical circuit consisting of a micro-
circuit, a memory and an antenna, 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 wvaries
depending on the used technology and the effective
regulationg. 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-



tached to an object. RF-ID tags may be di sposabl e,
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desi gned for continuous use, such as those used in |lo
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There are also prior-art methods wherein an
RF-ID antenna is formed by die cutting from a thin
metal foil. The problems are that in this manufactur-
ing method the quality is 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 1ight-sensitix}e films, at
least one intermediate agent facilitating the process-

35 1ing and two types of conductive metallic powder. Sil-
ver 1s expensive, so the antenna produced by this

method is also expensive.



4 Especially in an RF-1D application, there is the

problemthat RF-ID tag antennas produced by prior- art
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i npedi ment to their nore wi despread use in disposable

5 applications, such as e.g. faodstuff packages.
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OBJECT OF THE INVENTION

The object of the present invention i1is to
overcome the above-mentioned drawbacks.

25 A gpecific object of the invention is to dis-
cloge 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 game 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.



to disclose a nmethod and system for producing a cheap
RF-1 D antenna having a good electrical conductivity. 5
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invention is characterized by what is disclosed in
claim 1. The systemof the in-5vention is
“characterized by what is disclosed in claim 29. 10 In
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According to the invention, the carrier 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 non-reacting with the substances con-
tained in the paste, is arranged to allow the copper
foil to be detached from the carrier substrate. After
the metallization and sintering, the copper 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.
Further, the system comprises a carrier stbstrate.

Moreover, the system comprises a forming device for



shape of a desired conductor pattern on the surface of

the carrier substrate. In addition, the systemcom
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lining and sintering the conductor blank on the sur-

face of the carrier substrate a&& an el evated t-enper a-
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apation substrale. YO2004L080137, PCT/ 2003000632, 7
I'n an enbodi ment of t net ho of_syst e using
the method and system, a good quality metal foil

structure having a good electrical conduct1v1ty is
produced at a low cost, and that, by wvirtue of the
carrier substrate used, the metal foil structure can

25 Dbe easily detached and transferred onto an actual ap-
plication substrate.

In an embodiment of the method and/or system,
the sgurface of the application substrate is arranged
to form aﬁ 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.



the carrier substrate is a polished snooth-surfaced

sheet or band whose substantially non-adhesive surface
w0 goonmgla3pf graphite. The graphite has pref er abtyFR0@G/000632

surface roughness Ra of the order of 0.5 mor |ess.

Graphite is a cheap material hav¥ing a good heat resis-
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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 substrate and.

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

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



solution by precipitating at a controlled tenperature,

sol ution strength and other conditions controlling the
w@e@pestidses and by drying to produce active, fPCEFI2003/000632

grai ned, pure and honpbgeneous copper oxi de powder. By

5 precipitating froma water sd ution, sufficiently

fine-grai ned and honogeneous powder is obtai ned. In an
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Bak@&qﬂfgmﬁfnaﬂgmeEm&hanﬁ a@&ﬂéy OEoﬂhsi%nbe dﬁﬂﬁﬂ%lently
th are reduci C nds eaks

sugﬁfl raolrrbeé‘{]n?dcn #)%é‘}orgeedqr T abg "‘Fﬁrlelf ejcﬁjc%%\@?}f%e%op

per oxide nexin tan i ¢mbddenemduct nghentnethredi anel/agertystem,
addeg,d Cbc;ﬂ?ezpacﬁﬁ@ %ef hfs %Q££Eéa€qﬁgﬂ ta %?:ggfnlc in-

fected at | ower tenperatur an or
ter I%ﬁ%wsrgeen@gﬁ%néq sf‘ﬁB‘P @ufﬁ;@u@mgvmqqmunﬁeton the

1@0 aédﬁﬂaaidsnrbpetﬁ@r eegpatr d:Ih SR BRI 8 BUE idowder.
2§ |t p033|ble to ntI reduce the tenpera-

tur @ng?gmgée I enb&dPnerCot L ¢ hecid,
netmmﬁkmuﬂanldn&nd%nr ﬁnrmdéoacn@ rbegnkat ukedn xedailniza-

e COBE U SRR 07 OB L0 U OISO o ne-

al | oy, sal ying e enen bei'ng Se
f ol 1SRy Hrewiparei Feducigel ¢ompsiuamdsnuds pat | hdeaky down,

19Xi derepfasidyely a&ﬁcdylﬂiéfdlé‘&{%t@ngggﬁtl adiURks the cop-
hal ogeni des. of sﬁ?ver l}gold pl ati nupy pal |l adi um or

m x B0re sV oFAg HRSEs Fh8 | GG AT e1NBBTREAL AL agent
theqﬁdﬂﬁﬂﬁaeBh@fpahEeahﬂmwweamH&EmdﬁHKm&Khtidha@o be ef-

g(g t hle V\;@_’t @Qﬂé&%@& éc'yslzlow ve an or ggglganlc 11’1-
b|n ent serV|n dr
pol Wﬁrﬁﬁd@ﬁtﬁ @96(Wﬁ}1@me dnﬁumtpmlaﬁiétcele(rDBnyltheut met -

24 X%Qﬂlrkattri%rpaﬁéﬁfol’iﬂeéddéﬁ I @n, nabhovi &fp %1
serving to contro t he rheo creep and/or eS|on
9¢%ﬁkﬁ

may xed PR St €51 Fhit b5 redycef tFﬁetemPel’a‘
pasteirean ddeadisast, ed .oy, ud @ a°ct er medi at e agents WO
2004/080137 %%T@E&%%&?QQ%&Q%? 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 sgilver, gold, platinum
and palladium, halogenides of silver, gold, platinum,
palladium or mixtures of these. By using alloying 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



9 like these, which may be resins, various dispersing

agents, solvents, etc. In an enbodi nent of the nethod
wW@ea408013yst em the conductor blank is fornmedPEBEFR003/000632

paste |l ayer having 5 a thickness of about 5 100 m In

an enbodi nent of the nmethod and$or system the

~conductor blank is forned by an inpression print- i ng

techﬁ}ﬁue such as, si] k-screen L

prin GHESTHI cKPEGRe The Sndﬁ?(ﬁsblgﬁ¥lp&ﬁﬂ?iFH%551ng

deV|agennstheo$yenEa1|eta prlntlng devi ce, such as a

si | k-screen pfﬁnghngmﬁgdaﬁgggo gqﬁﬂhékﬁg ;nﬂé75% system,

conduct or bl ank can a an ou
i ng teehargduckaswiLendm icoripereed o@ﬁpat pEEien ol 3L havmg

$uchy agh b¥kHEEBJoNabBKL | 6§t ~Owbpulimdevi ce or a | aser
15 out put deV|ce in i.ch case égIV|duaI conduct or
Y

pat- terns of Tii 88 §"WRFAYMFHEs R TP bARJAPT System,
created cbndaccompmnew*andfdfmfm@@dbylanammgﬁuyhﬂnﬁnprlnt—

of th a tem Jetallization an

S|nte§? ?h ﬁ%gconéhéﬁlragla%gﬁkgg 6 forkta™ E%% pr AMPO
f oi Ipamtpegformdwmmh M@H&)géheatcmmm:e bdaak forming
1‘%)"'3"98{718@ met iRl |y dsahatgdfr ﬁﬂﬁﬂ%%e&&rw@m@,hch as a

The chanber is provided with a heater means of
whi Bl {heSEBRED c iy 11 Hrk Fﬁfbéaﬁ§FhlPF%@HlnSnddeV1ce The -

si nt eprdutBobr bUghk t:anaaueasp%atﬂdfme@(ck@ecamgmﬁ%ﬁ%rint-
C prefera g%.Ofe$q§ order._of 100 en,t

oxi 4619 O aSher = ST Spory PR (Radiology.
is fsuqhdaswhyﬂuﬂmngt@nbenklmﬁérmwmpumnﬂevntecohem-1aser

18t - 5 'eéﬁf? &Qslégongﬁ %E@h oY %Ct;ﬂ{s\;i%aq_ 'cac?rgﬁlctor pat -

ar ea, as arge as un re uare neters
30 gFaRRef ofatveidelly YRrvibue d shekest @%&.E@z@a@mléfssclaeated

hydregea abtuipspbergiasgemptnyided in the chanmber. At a
tenperature of _the order..of 100 Si

o tkes ol aka 25 BRESSRERE ooy Rt o G/ G revsten,
teredheimetaﬁbﬂzdtioadasd asnte rfiaomod mmﬁlannﬂucﬁﬁi blank
z'BEt an' %E{n ‘bg) ehS f‘d 'é@@e§8§£¥rrq88°&hv%t sr'g/%en at-

not oxi |ze en a erature as
t| onré@sab%% ig Lﬁseahamh@rwéteaqmqtzléﬁldnf ahdokapedr fggm 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 is reduced to copper, a porous spongy structure
is 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 sgin-
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
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quickly, in a few mnutes, so the manufac- turing
Wee@aesE3l s fast and can be inplenented on a PCT/FI2003/000632

continuous production |ine. After netallization the

copper foil is cooled down tol&t |east 170 C under 5

protective, i.e. non-oxidising, atmosphere in order to

al l ow further

r oc |
o L gnLurtier pLacess 1o, 14 £RPRIHELE (Al B2 epucac-
| owetirt eBpesedds®s siich Bmsii0ens JHe @@ppemplémemtqa@ on a
cooled, in order L {3&9&?%8@ Héefe%t@lﬁlat\mgazlaﬁ;lé@l the
comE8H A8 50 a

ere. For exanp

andboppﬁm riogieln §as C@@ﬂrteé‘l AP aFﬁosﬁ?n&%a%"an 13§)ed Gsunder
g%%‘&&%ng JAOSRALIB:1 B ity S aRidwshetd 15 atder to

pos l'e to pro- duce nulti-Iayer,_ conductor

st réétlefwesful-”*ﬁhﬁﬁ ePt’é%ﬂ?SSi%gngn E o t 61956FPAS | Fbpt the
| aY%llgfc;&&{I%dllby %’tdiﬁihd:ltot\m ﬂﬁw:ﬁ«mr1$apxpreled oflpyn gto even
secqn ayer S orrredfro N8l eetri

Cong enReRatyre S }flr%gvtﬁg s& er_cléﬂé ycop%er foil is
cond:@@tl@ld panht eyt otbe iR erléirfPt peeshdatigns when it

1 {UT G S €5, 20, eLeghS | %@kn'dép'h@%*é' at 'FE‘)Q‘ db@.'laﬁ@léo t hiy@rogen

ayer I's formed on the firs er, a.second

| ay @nd/STOMIL IR f I FreGOBR ARG atérasrghceqeay%?n gd as
sec%nqldrp_mld@,ir@e dratomthdreom t he sarre material or a

different materi t han under | yi I
The material of t?]fﬁjess,gl%?ghagll’aylcei:r JLX % é?sect I - to pro-
25 thesd Om{lbmngagenuprond@mr strv@turggden an embodl—

| at | nyr al_l_adi 0¥ p I
S oRSHERS in sorides of-poprebenetl vy agebdnuccor

Iayé:rlarsk JoremperiREl t R HREARP 28VPonidn Srned’on an
si nterddig- a1 he cbhdsétiayemnatieriatherronosdbow whhee super-

f or ABIASS nAPTGREFO L RATSCaTn AT ags oy CEEEPEeRgPoten-
af tefidhe detahbi astd ,onaancelamme:ralrilgf oinﬁhbatmgt dielec-
Igayetr e, %ﬁogg E@%ﬁ}éd’ dn ﬁ:rkﬁsf ef gl y i%é@d bAgt Be second

yas ayer. The netal foil structure
may bongpr i 52 eeler Ghep| é@ﬂﬂﬁdssncélhﬁy ddshgective taver. The

: ayeééc&?&’ URREr they Obbetorneparabrd they samél @lagetrriiad or a
dlfferent material than the underlying first Ilayer.
The material of the second layer may be selected from

25 the following group: copper, silver, gold, platinum,
palladium, oxides of copper, gsilver, gold, platinum,
palladium or mixtures of these. The second layer is
formed before the metallization and sintering of the
first layer, 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
sintering of the first layer. The second layer is
preferably formed in the same way as the first layer.
The metal foil structure may comprise several electri-

35 cally conductive layers one upon the other, separated

by a dielectric layer.
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of the nethod and/or system the copper foil forns a
w@oovdogt1er pattern for a' cir- cuit board, and PEEFI2003/000632

application substrate onto which the copper foil is

transferred is a circuit boardi15 blank. In an

enbodi ment of the nethod and/or system - the copper

foil constitutes the conductor patfern an
i ntegrated ciTRWY, eﬁrﬂﬂoaﬂf‘%lﬂt geE%ﬁemggtﬁ‘Pficé‘ﬂddﬁr system,
subgtlreat ecppep \flblld.h fdwnscomduohducpatt grattiesn tf@ansa cir-

10 fer; tedli;bar&he Sl &ﬁé‘d%{gﬁgﬁ%% of dﬁﬂ‘se%;;a%ee%ﬁ‘[:sd which
ci rcult an’ efbodi fent and/ of” sys

t he Wepperpbeid Eollhelanttéimms fsfirrad REs| Dadevd xeuil nboard
whi ady Gase the application substrate, onto the first

15 surface of which the conductor Eattern [
transferred, I%s2HagEPefiBaper O pFast F‘@th&d g/ oxr system,
fl exidd ecapp@r rAcall. cbcbh@ifllietm‘b@:dl ntraet @ndlec st pattern of

and/ or 513% rré eéhe lco er foil g ansfer d fro i cation
t he Ehr riteF9%s B 26 1T at é ohto"ar€ ntcfafﬁjeou ﬁe@p
appls;uicaetﬁmtesubstpamnqm tsml@cegsduetop:dqrattlerranls .trans-

?o” ]-IEE&% afs tgﬁen%%}%c&w@foﬁy%ta%@ otfhecv\lzgpﬂ.?ft rated

e antenna n RF-1D device, In
t he Cﬁ’ﬁ?ﬂqﬂctatl on substrate may be nmade of 25 paper,

pl gs:l ctorha mr%ﬂlaérpmaﬁﬁéﬁt ?fhEhépﬁlleltﬁ@Eil @hd/or system,

supstrate nas-a_TLIrsS S ace 10or recelvin

7 of I hh QPSR R burFaddes R S of it EBnihedargee, in

Vi dethiat hcaset itdleeragp Liecdoyen . sBBskkr8TeQF FH@RESe first
W NGy 4 |

g

ref dren®adeo qﬂwepapﬁaehé&acﬁtei\m ngt \m@rléaﬁr 35lexgble mate-

presenfs. a di agram represent| ng an em bodi nent of the
syst em of the i nvention_for

enbodi ment of lilh%nn‘e‘e‘f‘]ﬂ‘aﬁl%?n’f ngl‘:eﬁggn{“%ﬁgd and/or system,

the copper foil is transferred from the carrier sub-
20 strate onto a continuous web of application substrate
in successive order.

In an embodiment of the method and/or éystem,
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
substrate has a first surface for receiving‘the 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,
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an RF-1D device, i.e. trans- ponder, and Fig 3 shows
wa@pothgr3exanpl e of transponder. 5 DETAILED PCT/FI2003/000632
DESCRI PTI ON OF THE I NVENTION Fig. 1 presents an
exanple of a systemf or rmanufiacturing an
“electrically conductive netal foil structure. Active

fi ne-grained per, (| de powd gui n rai

si ze of the J“?Jd%f %f 538% a&sgﬁF%pl EXF% % " trans-
10 rjorkder besmd pr oduced by preC| pi- tating froma

wat er sol uti op; at;a ,CoRLr 1 elp tyre

strength and o% era%lgndlét%cl)ér)}gg%ont r%ﬁ ?.ﬁg Fﬁ%ﬂgﬁ&hggr’
properties, by drying into powdery formand 15 by

treating so as to inprove- durability. An al | oyi ng

ol o T el R ol f g pﬁﬁ%ﬁ%%#f? e or oup

silver, gold, I at| nu o aI I adi um }g(m of. sil vertem £
gol d, plati num%nd Ldt TR AR SgE: 81‘;' st 1 &P, or
20 gmﬂmlfqﬂmrmmn gual Iea@pumcalﬁnyxt gceéuotwhesreetahe foil

powc@frd%@éjd' tAbQF‘L@lel y ﬁq'let rgexac{l%d’v' EB gégém 8x1d8 gowder

reduc-. 1 ng aci ds, 'su¢h ‘as acetic acid xal
Por havingi g Frphat €1FS Opr 6MecedrBGL miSh ngOcdt o5 less
per(«ﬁygqaflmv\des pr a@aﬁﬁq arsasfllas@émlbgﬁloab@}éa, Iﬂ:rE'Clpl—
ganlc i ndi agent, ,suc ol yvinyl butyra

DU o e Rnuer B TP w71 GELEEgL Leg cetpera-
tr oltlumg, theluheohogyre@gehp argtiheshen eboditfiohle'control-

paStle.Ln f:ﬁg %ﬁfgx)%%%l%% ank%f ﬁ%&gﬂgl I’]_I§1 ;o;p&ﬂcﬁé]}:%ggogm and

conduct or havi des
1éonbxuﬁ¥%@tk§9téﬂw%% 50|ay@¢Qﬂe Q?ﬁ%kh%@% ofnsalloying

100 dienghtt heasur bacesdied @:@r rtBe %@éﬁtﬁ) Zxidde powder,
pas

be als I| pnto t arri
Do betrist P By SnfinF ISTTRNE Ceeii qoE LeRbaA (g Thethe group:
per sk | | gdlidn tdileat35uart psMhdﬁsmot leeti denpr e sisdriver,

prl dl@t EQEELHH%S Ha é{lfgcﬁbﬁrqs W lﬁ.% tserof gilver,
f Al S

t” t'echnl ques. (] I on suita
2pecm]qij,esp1§|t|1paumt,aml Fdiaxp, ogr gnixtures of these The -

powder may additionally be treated with organic reduc-

ing acids, such as acetic acid, oxalic acid or formic
acid.

A paste 1 is produced by mixing cop-

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

ganic binding agent, such as polyvinylbutyral (PVB) or

dibutylphtalate (DBP), and other additives for con-

trolling the rheology, creep, adhesion étc. of the

paste,'whiéh is used as a printing ink for printing a

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

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

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 or

by methods like computer output techniques. To mention

suitable printing techniques, silk, tampo, flexo, gra-
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| aser and litho printing cone in ques- tion. In the
wez@apsm|3presented in Fig. 1, the car- rier subSI/FROE/080632

shown is an ‘endl ess noving band, 5 which is passed

over a drive roll 12 and a diverting roll 13.

Alternatively, the carrier substrate 2 used nay

consjst of.s sheets carrjed successive
Choshile T SEPAL A S RS LA RS BySeERNy %%metﬁa ques-
conduiciror blank 4 on the surface of the carrier

substrate 2 g%? ngg %Qer eal&%%eql ongf a%he car-

turing steps are per on
por tiGF oFUbISE redker | 8r Peein 2 1At a§on%n‘ébf—‘ﬁﬁ aDnng hévand,

B@NwhﬂEHti@n QESEBed¥§H|£rd§§0Q 2012 regeggfabl Reverting
devi c gg restorln racteristics of the 15
e

band Rehy SFE TS edt eCEORAGEL ST LS 25 used
f or meqr byopsiisti ngf tdepapasiee dheats tdwrsisdacticelessively

h [ f d
g,ew%?%£'$%o§ﬁps%5aﬁﬁ} gpPgdﬁséféﬂoﬁé%a g?ﬂin c?%éﬁglon of
priﬂh&@cﬁedﬂ@eosh®w¢nh1% 28 mhﬁuannéﬁpefqﬁnthahwamrler

169UeRARASdthe Pagke m;eltlhré’élg‘ahea Jsk 19uE08BLLELE "GaRufac-
part that has the shape of_ the _conductor pattern an

adnmitE e F58PE 12FRir d%?d#—q]%medonpﬁ t e sutarpe &erigental

car idoart deel toR2 tige f @4k Sete Gesnd S2 veAadsaﬁenbo@gﬁduqbeg the
bl anks_ 4. The carrl elt 2 25 co ¥§ he conduct or
g

bl ank¥Sf tB°R" ﬁ%?mﬂ g §ﬁ§r¥9ﬁn devf c&Sgenerating
whedevtilte céAdutoor nﬁsﬂuaﬁng obhet hehgyatberistithe of the

garljd &lq belds e ald i]&ecg, ;3 sintered in a
hyd rgben at nosph gggtand at tenperature of about

1000 C, formTif efererrear| Weehdbﬂct i¢e foyanegh by printing
contdhl gitss woppebnt i kheb.subltadeeted | tzé n@a@BQe%' Bi@ctrate

i ng d vice 5 conprises a. chamber 8 Ittﬁ #o regglve
t he % rrﬂ%ﬁlﬁiﬁg?r%t CHNY FTHECS pace Tl gD theTRyample
chanmeﬁhgzcohtasne aiﬂydsaqeﬂnamnﬁsphmﬁﬁ @svneatsbﬁeﬂ in a
b d
2@ OWQag@é%m out o SIC?Q‘%&&%} %%%nggr ?ogpg ¢ @ﬂ&ough

ber ™8 at t F coolin
dowﬁ1 t“}?e?]%oh'i)eiaomﬁi-’%%l]@g abt Bprietdati 2wmg ophe Theapeopf 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 foilgs 6 after metallization. The cool-
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in the protective atnosphere provided by the hydrogen
wo poottlogo1dhanber 8.' The heating device 9 used POI/RR&G3/000632

the conduc- tor blank may be an IR or mcrowave

radi ation source 5 or any oth&#& heating device known

to the person skilled in the art. After metal l'izing

and S|nte vice .5, the coppe foI
rol 1’8 of on ng"‘ﬁ FerThanit ZPEOPQ?%WG ?‘ege pIOV:Lded
rol ler tged rhyxﬁfdz@era :srultlaﬁblcehamb@k 810 ness The

carrier belt é”h@ét:[x’? Sebhal suibageco ookl M conduc-

whi ch t he con uct or ern is formed i s made
substnt PPy Ren- ézﬂwe%mvéRwﬁtrermﬂaﬂrrw\%Yeu sadaphiopl eource

ef Vbﬁ h%trﬁ}ndld‘cgléﬂ?e Heeltaldd zigeg iand/ it &/d NG K> person
t enper.at.ur t hat does not react with the sub-

sta xS t iH % he paste 1. The carrier band 2 :
i s preferabl \Wheste oét gl bphineg, andii shnhagsihgedeptke 5, the

|sh c ghne f r 0
ook FUL2E LOHONIESR HePlod 0T 00 8L g3l 2 by

20 deteachediand ofr anstelted mw the &orfaceudtabhe thick-

18Pppldess . Ccation substrate 7. The surface of the

application ubstrate 7 has an adhesion to the copper

foil 6 that ﬂ"&?g?%ﬁ?é?rt i'?&ﬁrttr?e ABhESi offFt t RBat surface:

substfanitt add W]rlitOdfh ﬁ]ddéleSdJN&uStldeaﬁatﬁérhhescﬁbﬁfméfi is made

subst fe 5 Al sp referri to F|
et hofgl% ﬁo %lrhaglr PartFcurar a%v%ﬁ%%geSEf%% S capa-

appldlsabbé Wfl@rhSttl@eldmme blce um@t@Tlla zdmgperndlpor Gintering

1gesignert fahrdisends aRaant&a ofora &eglcg TEeaHeNSYe  sub-
|dent| ication device (RF-1D, also cal

't r ST TFer IRt R HGH &R éjéleca%%ﬁ%elapﬂlhecacﬁmer band 2
subsity apeeTe £ BBV int@gd hef cm@hltfeql | whits mTRde lséen pol-

| ast aper or S|mlar erX| terial In

P o R, SrRadt MLbBEnhe 8K R ot TBRE pBuor, B 105 um
t he dorlassf a&nd/\nMImlmnthmumpemelebnﬁocmm bk easily
2bhe dé%%@ﬁfed%l $ @fa%{&éfz?é@f&ﬁ% dthé‘ §ér§geg68§' Y8 appli-

order . trans am nati1 on | cCa-
subsEtaRR \/\éBb?’tﬁé§ea Ti rsffthes,uﬁflﬁéécfo O#\lnoté'éa a@ppllcatlon

substrate 7 has an adhesion to the copper foil 6 that
is greater than the adhesion of the substahtially non-
adhesive surface of the carrier substrate 2.

25 Also refefring to 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 flexible
material. In the example in Fig. 1, the application
substrate 7 ise in the form of a windable, 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-

hesion to the copper foll 6 is greater than the adhe-



hesion to the copper foil 6 is greater than the adhe

WD 2004/ 080137 PCT/ F12003/ 000632 15 sion of the
w@e@phstia7 surface of the carrier band 2, so tPEr/FRHESN00632

the carrier substrate web 7 is brought "into surface

contact with the carrier band 18, the copper foils
-6-are transferred onto the application substrate 5 7

The adhesi ve | ayer touches the surface of the car-
i ors 1581 (0% &R SRachE Bet FPEEF‘F? BEndae: 1508 Tt &R 2/ 5O
I's reheaselefr ﬁﬁet @ redrerm em}iieﬂltatk byeladfesisvédrought "into

for ces aagd thu atcf%e févél] 62]{“ A Ce‘braﬁﬁ to t@ﬁeapcopper

pllcalflon susrate aselsac
ti nubesld | @xabéetmbsfm—”ﬂ-’ed pn§0t itaes feanp 1l igrd tiam cmlbstrate

gui t-abige P %%%I vvee ?é%ﬂéf' poaknkayens @Yr@?cé aatn%%d car-

on one side or des of the aforesaid

knovii efanhett, ZSL?é”ﬁi It&@%r%1%%331%@0??13}’089861“??%1?’% Pfalt&ern 6
ure by rﬁﬁéa@é@@ newrder st atkr20er 18k t her by  adhesive

refe r|n to Fi.gs, 2 neral,ly nt

circ ¢ 221 BhE§ QE‘S g#ggﬁgd 1qu| - rl’aélégtflefrt%gir %hoeq:he ap-
ci GCllicrayt:panlterubsa,ra@le the whiighhdgn bbéa fdasst is a con-
1y aEf&%]??&é’ 218R8A Al §dmdul e hi Che %rahsfteachpeqnfrpauon,

cation substrate. The techni ques 20 used for
conn@@tt@@@ hereheptbret Rdabdonaladevriswinay & stpipinated

The &y apspondels gesebibedidedi 5. the IEMULaP web in a
conpri se on the application suhstrate,

Ced BTG TaBHSE . CAS L6 SR S e P9 FaERer 17 R Fio-
i nsteasdl lof tdEebaneechupbdBs absantih2onodul e can be 25

sed. Wen an i ctio tor
et ooy AT R RATRICHCRiR O Pty
chi pani8 intepggapeski bl ecehat onhed cehhBctdddh be pstashed di-

throf'@@t?? h@ASthON& iGRRAMAPOI pat BeFhT.6 2, o@n the chip has
el ectrically insul atgﬁg\/@attern 17 has bee or d .t o

30 skeparatereFelfFpe CoRd FEERFE M JIR 1s at-
ot hetacHbe rat echal &fplheairboil eubart dae eaf The Saahniques

terial as t he [ S r o | a e
I PP PR G0 L SIS 22 e ol 20.R° smown
confa@usa@honTbﬁ tzgnspendersucesgrideters ddgvard, 3a and

enor ypUSLyprIBE ekl the application substrate 7 an integra-
ted circuit on a chip 18 and a circuitry pattern 6 but
instead of the bare chip 18, also the module can be
25 wused. When an electrical connection is formed between
the circuitry pattern 6 and the module comprising the
chip 18 it is possible that the connection is formed
through at least one capacitor. In Fig. 2, an
electrically insulating pattern 17 has been formed to
30 separate electrically conductive leads from 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 circuitry pattern can vary enormously. The cir-

cuitry pattern shown in Fig. 2 is a coil-antenna in-



cuitry pattern shown in Fig. 2 is a coil-antenna in WO
2004/ 080137 PCT/ F12003/ 000632 16 tended for use in
W b@4/6B0182gi on, the circuitry pattern shown iPCFFG003300632
is intended for use in the UHF region. The price of
an RF-1D antenna' produced by fe nethod of the
‘invention is a fraction of the price 5 of the antenna

produce y-prior-art th h the

pr ese‘?ﬁ‘(g?ﬁg ﬁgﬁe&?ﬁ %gsq‘taﬁe%gqsanugo\l E“ljr eq-‘%o calnr%f:loﬁ]ﬁ’t%attern
as aslspeci &h BEppl i saisohptenfiednBonodsandnsybeelHsf region.
the invention fgy ?lﬁ%eb%@panph@c%@ & deddle groduced by

manuf acture of crrcuit- boards and in 10 tegrate
ci r ceire stevhed ehetbepparensipnf deng fresiu@lrthe price

@aL t<t9f n%ﬁ@ralt@téhﬁﬁt“ br@&@ééd bpe]?a@eha@tb ﬁl@t%’lods Q
substrate onto er fo ransferre |s

a circuit boa%‘awgP‘éﬂ]R gﬁ? E8V80|§6§156l“§:|a1 0 AeSshes

tor pahtfscthoe afi ian RF-dAlledcayresi b, stpmatmeambicuatlon,
15 ¢ 0 t e l=C h or t

i's ?é%nrg éﬁ?édgﬁh %E’Eg‘é‘?n,g?oﬁ tl(Jact(?L o?’%gl%i%tn %ﬁeglle%c?e]?e ?p—
gratelicibplei in Byref glamviiangutre oFi Aérpnes desadispbend in-
13PO0VEegrh PEGS LI LEMicaN hfh&aRsthy %%‘ﬁ)%rxt efjo{Pr £bbRs a con-
manufacture 20 of multi-layer foil Structur é/

pr ovieFReT i PaAtHE T 088EL |aoncF-FﬁB15 rﬁf?ﬂ)‘%é éf’ﬁ%ﬁlgl ation
devi ggssBrand oﬁebaiﬂhuahnghando@petzerﬂdig dlfs/lm&erred is
corres ndln mg’f)ta 1anﬂbe&f uccijiorlvefoﬁyerss io Oconduc-

be f%r ayer “foi'l ruc € conpri’ses two
or nooe papéerm ZSrp@Sledn(t@g@r@@Edr dimperig f drhesd the appli-

jishe ééei&l%f“s%&%%r ands sgRacat %ére&sasaom rtt@fn is

electrlca Insulat- _ing internedi ate | ayers.
.nve*mf%ﬁf%rﬁét 1% nitdhed %%m%ﬁ%né%aar I?Pe?ﬁ @fanﬁh@s inte-
descgfgegdab@y@ultnst ead, many vari a- 30 tions are

possibl e, W {10 L9 35855 9l ek LS LYC acSSERY above,
PCT/ FhéOéﬁSﬂéﬁlGBan bé e@lsAELIyscpnvmttmﬁd fiaqgr the manufacture
Z@nuéﬁcw1iﬂg-l%eexl eehih CaldMactures e.g. by providing in
the production line a number of forming devices 3 and
metallizing and sintering devices 5 corresponding to
the number of succesgsive layers to be forméd. A multi-
layer foil structure comprises two or more superim-
25 posed conductor layers formed in the aforesaid manner
and separated from each other by electrically insulat-

ing intermediate layers.
The invention is not limited to the embodi-
ment examples described above; instead, many varia-
30 tions are possible within the scope of the inventive

concept defined in the claims.



conductive netal foil structure, in which nethod 5 -

fine-grained copper oxide powder having a grain size
w®@Rootkgo1sT der of 10 gmor less is provided foPCT/HE003/000632

formation of  a paste, a paste is fornmed fromthe

copper oxide powder, a bindi ng7agent and possible

alloying elenments 10 and additives, using the paste,

a cqgggﬁ%gr bl ank of de- sired shape is forned on the

surf a carrier sub- strate, - the conductor

bl ank on the surface of the 15 carrier substrate is

netal lized and sintered at an el evated tenperature to

form a conti nbou¥eshddel fei r mangdleiof uedmduceny e legipeical ly

foi lgofharac e 191t it rucddiees Carf | xﬁl’ilél'z'br%éﬁﬁé&

whi ch has a substan- 20,tially non- adhe3|ve surface
fade of a naterﬁépecaﬁﬁbpﬁd(ﬁoRﬁ?ﬁsPéﬁQFn§9Wﬁ§r having a
el evaptepich t QHE@F afurtheusatidwrof heo net adt i zats0ds. provided

and/or_si.n and n reactlng with the substances
'conttg(?]ﬁ:%h E?]ﬂ‘g‘a |as B#tHhged to allow the

copper foil two be y@$mahe@ f fommefle feom | €éhe 28opper oxide
sub thee et ghki gakkopiand 1si Wement
the%icopperq$ ?ﬁ Q%% de?gchg Fron1the o&&%@ér sments
1§ub33ﬁr%ﬁ@#t§yeﬁbthod according toclaiml, char a

c-30t er i @gsend |tﬁet Redstde gardomRfuctistbBdk of de-
used con- sists pf shed nDoth sur f aced sheet, or

S

S folied

band® 1 4#bsERBstAn Adnt 8h8§F€8C§uP afe GPE g de SUb-
of wrpiete. 3. Method according to cIa|n12 - char

ac-35ter inz e dh?é&%“bf%ﬁ# ?p@4§ rn(n &ce of the

surface rough ness he or ess.
190 mmlwm@rﬁn:fzo@%/ 0TDEBL 128 4 anget ﬁ@aétered at an

accu P d @ @érﬁ\_ﬂ)é‘%é—tu:@e ht@ fofmCa boBthinuotse athd Rlectri-
thaté%ﬂgﬁcarr substrate used. con-. sists of

a .
snodt r ’ﬁcgh%%tc%?p%ﬁn OhhosE Bpf acterized 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 carrier
25 substrate, and
. - after the metallization and sintering, the
copper foil 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 um or less.



stantially non-adhesive surface is made of a ceramc
5 material. 5. Method according to any one of clains 1
wo2b4/083h ar act er i z edin that the cPEPER003/000632
foil is rolled on the carrier substrate. 6. Method
according to any one of clainslg8 - 105, char ac
"t er i zedinthat the conductor blank is heated

by infrared radl n.for th I|zt|on and
sintering. 7. I\/eﬁﬁ{é]g %c@&ré’ I]t(-jjoa’%my RéToflcl Gith@ 12 ¢ 7 .

- 6,t e hiazred c in ethat zhe dcanri@at Stuﬂuestmrtcéucmsed con—
bl agﬁis]seé L$ faeagnggo@p{ gh%%@ae @%htat Lan teaﬁose sub-

met | zat I on sintering od accor
any Srartgfaldivai n@niadheswe wuaffra%@ clig magdej ezf ead qaaramlc
thatpdthe-fpor mation of the conductor blank on the
carrier subst rate, metal l.i 20 zation and ssi bl e
e bret

sintering are pefs 26ROFHENT E2né T dlifet ph@s 1 -
9. Methodh aceas di ©@ troi ang dneinf ttlaai Mehd codper foil is

charagterd zed .in t{'aéme“?&ﬁp o0Xi de pow der

consi's s of copper oxi de” and’ of copper (11)oxi-de 25
prepared frora M\@tmds@{:qprdhnﬁy tor @aivpiqrat i oy elaams 1 -

160ntg ol Eefgatf"@%r@teuifel Selation sheengih angn@hbebr blank -
condi'tions controlling the properties and by dry to

pr odift reRE 2Rt PYe 1nEirRESGr didtRtinh of %dthﬁnﬁ@éﬁégdszatlon '
coppatd axdrdeerpavgler . 30 10. Method. according to any

one of clai 1 haracterized in that the.copper

oxi de pow g?r |%e$?%§t %‘dcorghn%n% i Ot RF n‘ég at'é
agert, to hborm & t educi mgecximpmmuh@h ttﬁr@ sophdegesonf blank
Eheiéﬂﬂéﬁte&&b emP@f%%&bgsrgalge§0909@§rth%5m%talllzatlon

Met hod according to claim1l ar ac -
e da}l’riitﬂ?étteilﬁé’l%fgam c internmedi ate agent se WO

2004/ 080137 Fg:T/ﬁétZl@@@/ Q@@éaalné9 tbe%tr@d cﬁrgur ssecleims 1 -
one P! 1 LB« BEL8 £ gl G Ak drplOiBh e ene
conductor blank on the carrier substrate, the metalli-

20 zation and possible sintering are performed on the"
same production line.

9. Method according to any one of claims 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 homogeneous
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 of the copper
oxide particles of the powder.

35 11. Method according to claim 10, charac-

terized in that the organic intermediate agent se-



11, char acter i zedinthat an alloying

element 5 is mxed in the copper oxide powder to form
w@2(venggs7’ neous all oy, said alloying el ement bRCTIBI2003/000632

sel ected from the follow ng group: silver, gold,

platinum palla- dium oxides 9 silver, gold,

pl ati num and pal | adium hal ogeni des of silver, gol d,

pl a un pal | adi um. qr 0 xtures _of these.
rL+ e?(,dc %I]fnlés?olanfngénen%f Hé‘Fal e P - afzet]cc hagtds ©%-
c t adic iaczids ddmmichatcigh organi ¢ binding agent

serving as a tgn%’tﬂoa @ﬁ%&dﬁé%p@@%nyo%&mgs 1 -

according to claim13

in fifat ¢ Kealdi AdF fgSagent idxedni khate ampaaltoying element
ol v\ -l yial c hEVBdppaY/ ok idieh Lfﬁdwld&t al &t forh DBPhomoge -

15. Met hod cordl t one ai Ims
char SR e SR SRS o Sheht SPeips selected Erom
contuha | fafjlohenghentagy:; csnéeﬁrandgoldadh:e‘lstmmxam,e palla—

::r: )z;?%éf"{} tél%S(P cth(gff a%?er g?tég 1§hgéﬂ¥nﬁj con ggﬁlgdlum’
bl amlaldgsrfislaredofis silymte bayén haYangnum; hIH',Ek um  or

10F ahdQut re2d oF +hHEAQ | m 17 Met hod according to any
one of clains 1 16, gcterizedlnthat

t he conduct ort3 b|wo<% §Cfciﬁ‘ Py-APTAPPREsPHnclaims 1 -
pri nti,nge teahniague; estchzas d anrk smeeranpmf\gamgc binding

tamo enftI esxq:fv:L%r avur %, blllntdper S Qnrllxrgci ri% tci'lr sqin
out F&Pr it ni qué,” suc an inkjet ot Taser
out put technlwue Met&omdmmmw rglaion ahy, ohd ofr a ¢ -

16l a'tme‘ 2i 234 Cih &kal &He ebf_nalﬁ e Midrt thakelhein the
e con uctor blank to

nmetal ['i zatj on and sinterin
f or Rt CopperPBs ¥ Xl]‘%l%teylﬂp%#f&]?\ﬁ%)j ?ﬁdéoﬁyﬁlll%‘éﬁflphtalate
at nog@rere and at a tenperature exceedi ng 500 C
pretenobly Ol S St nSl 000, G 4O 200 300U T e 1
of dl4ai ns U & ri8Bc charattzeeridedinn tiat ltlerying elements
26t Q:]drjt%lilqﬂlg 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 pm.
17. Method according to any one of claims 1: -
16, characterized in that the conductor blank
ig formed by an impression printing technique, such as
gsilk-gcreen printing, tampo, flexo, gravure, litho
30 printing, or by an output printing technique, such as
an inkjet or laser output technique.
18. Method according to any one of claims 1 -
17, characterized in that the metallization
and gintering 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 order
of 1000 °C. |



and sintering the copper foil is cooled down. 20.
Met hod according to claim1l9, char ac- 5t er i
waQ 2@4/48iG187 t hat t he copper foil is cool ed down PCI/FR003/000632
protective non-oxidising atnosphere. 21. Method
according to claim20, char2ac-teri zedin
~that the protective non- oxidising at - nosphere is a

hyd d/ ' t

atynéé’g‘ﬁ&é‘” 73 UrRed atairdiing 1o oty Sfe of slaime * -
12, chaaauctaemtzedrmzmai ion topt obftke fietstllization

] Y &nd UHRE A el g%gg%tr%o%a% 8bofAPgEyhYI |, 2

second layer f or me oman electrically conduct ive
15 muterial. 2. Masiwsk areordhng @ ¢laim 2, € hagr@ac -

g Cctkeifzied elei ichalchathaanegbwst risal | ysi gshabl Bdwn in
dielec- tric |a is formed on the first |ayer and

t he asé?ﬁﬁﬁfcq]a rn‘?ré‘cf}ifr h AHEPFRE R tric | ayer. -
20 24. Met hod@lcanstdiod) decatdimy 220 oel@Bn 20, charac -
charat rized dn.tha e co S [ LE

t he s%rrg rréterd‘: al tn Ehé@ fsh% eé}?&&%/@{v{é He 8%?%%58&' é_lt_
firstodphesre D5, aN@fM@@@g@aomri/r@rt@l*émﬁ;wzgﬁsCimrst@imng
10 2%tmdsghdrez € d in that the material of the second
ayer is selected fromthe group: copper, silver

gol d, platimim ¥eihedidrroriiRestof 2BpPRe, o8 cdaims 1 -
gol 1, pt atanuecpakladi yre & Phxthaes oh tbpsef 2he first

Met hod acc rdi ne f cI ai 2 .
char-&ct'exi gdb}’n%géa & &&&on gLBeiné{ye?r Fep 8Fm§811’ @
bef oreszdrirk Jnsat@zf | 1szaf<i>x)me<énﬂrsmnaer ehgotficeAd yf ioogsiductive
1kayef @t ernatively after the metalliza- tion and
sintering of the first_|ayer._ 27. I\/iethod according to

any one of cl%d mlehodmicorging ctq @laim ¢2y gFarac -
e dde thakt dlie sacendt! aheéleb&rﬁ@émgr ifstetsale dielec-

POr B 000 ST SRt Rodr ACEEr APHGTL 87y PEng=cond
of cdlaiem :22 fGrnﬁeZi an hclee rdieledteia Jawer. d in that
2§everal el ectyd - Method according to c¢laim 22 or 23,
characterized in that the second 1layer is
formed from the same material or a different material
than the first layer.
25. Method according to claim 24, charac -
25 terized in that the material of the second 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 layer

is formed in the same way as the first layer.



cally conductive |layers are formed one upon the other,
separated by a dielectric layer. 5 29. Systemfor
woraswaOsasuri ng an electrically conductive netedT/Find3/000632
structure, said systemconpris- ing - paste (1) fornmed
from fine-grai ned copper oxidelpowder having a grain
size of the order of 10 m 10 or less, a binding agent

and possi bl e l oyin l e- ments and additives, .- .
carrier substQ?gat eM?Eg?S- ag.coffgrlﬁ?né:odeai/rf}ﬁeo?%) bFoFE'lLalmS 22
form ng7t he hastrea @ asr tiozfeodm ancdiithict sevbiramk glctri-

haVicnagl]T & SNaps. iJo 9L érge%£ ed gRaguehar ug%ﬁqt &L Wrher,
the surrace o a carrlgr Su strate, - a net | |Z|ng
and ssparated kieva cdi¢byctoic haYeriizi ng and

gi ntering thegondyctan Hanknomutdecusihdass Adiddterically
carrier_substrate at an .elevated tem 20 g rature to

f or iFREBH FROUSTahd T8 dc T TH TontRtS Y5t SFofswpris-

foilifdh), characterized in that the carrier substrate

(2) has a substantially non-_adhesd sk fac .

mat eri al capabl B35 i ﬁﬁ)st gﬁaf“%g %ﬁ:"g“ e?%@%t §58~§ngd copper
t enpexadareowded havindeansralihi gageopf2Shgngusier of 10 um
i nteri nggand nopsLaagH nghdid hahhe ghstiances: 1oy le-

1§ont% ne S?ﬁ taﬂegzﬁést ebs:}g%hat iahe copper foil (8 1ggn e
be dechetnd raiihEvearrier substrate. 30. System |

aﬁcordihng to C'éiicﬁﬁugﬁiei:Csﬁb@tfa’@eC(Z)t eri zedin
that the carrier substrate (2) is 0_sheet .or band
whose subst anti @l &?rﬂ‘&ﬁlgadj}?(é’s]ﬁ?e g%rfg%]é E%méng %%e paste
gr apho t @s suef deermpod i shedusioot ﬂglaslla &/).st bavavgortdiengshape
1t50 Cogl scgesfrgda ordiEe dr epéttefne Of'?]ﬁéhaéullflaece of a

graphite has a surface rough-"ness R e order of
0.5 eabrigrssubgorabe, System according to claim29, c

har ac- t.ealpetzal8iGing tHat shecsaingelevice (5) for

substrate (%i . 1s .a WD 2004/ 080I11.37 PCT/ F 200%]{)00]?32

22 SHERHE SR c B8 e E L AN R Rh SR MBS an? T a1y 07 the

non- sartltess verswifeaaceatrsiandeubbtaater safi canmaedeivalted tem-

20 perature to form a continuous and electrically conduc-
tive copper foil (6), characterized in that
the carrier substrate (2) has a substantially non-
adhegive surface of a material capable of withstanding
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 claim 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) 1s a



33. System according to any one of clainms 29 - 32, c

har acteri zedinthat the copper oxide 5
w@owdesolet t he paste (1) is a powder of copperPC/BRIEGHD00632

and/ or copper(ll)oxide precipitated froma water sol u-

tion at a controlled tenperatukg, solution strength

and other conditions controlling the properties and

dried t or.m natlve fLne P
10 et Rt A e o hr 1, Vel bRy mon-
to aﬂf@hﬁiﬂf@@fsumm 29 madgpf @Imna@mmlmedermalhat

the copper oxigle spowdar atlhr-Rasgbeen A:{faéﬁg Wet Ri@ims 29

organic internedi--ate agent to forma reduci ng
conpoudd- off Bhe LGsard &ced 115 of t hB &&Ffertxi gepper oxide

gar tdSh@sr 0brt BRep@wdel 35. iSySi eporaeer difng:dpzae:ﬂ @)Mxide
e organic

it o s Ak Sp Rt e R RHSR, GACEE g Solu-

acetiioraciat, axadmtralciat] tempecasvired, 200B6tiSystdmength

aCCOar‘ch n% tli%&anéfoﬁﬁ?tgéﬁgl adﬁ?cx%glllnc%g5thev\d%ro%?rthes and

characteri ze af “the copper oxl
past&iad eenteairns aan aa?’qldiﬁ:ngfjem%mlngfél eptisg Bpdmhomo-

1bhe HMUHis Sééd;% golde pbddpum pal - |adium oxides
of s I ver, gol El ati num and aI lla 25 dium

hal ogeni des ot4si yeremgargorgrae ﬁl?marﬁél ‘P%ﬁl g cgpims 29
m xtures of cthese. a3/t é}tsli@rreadcarrdl tﬂgat othBy cop@edf oxide

cl ai ms d‘?er l?%aghgégﬁt E%%EQ%%%HE‘E St er%%%%tce 1((::5111:)ermed1—

con alns n organi C naer accor
to cdtg madfntcth éorrma ac redua@lng | cczmleoundnonhé;&let haelrfaces

18r gady el r@@ﬁa rtMa/alwla%ylsedvdéPVB)
and/ or di but yl'pht aI at e P) . . System according t

any one of cl3? nsSy9ten %%Co%qlnja‘?%c’f%r?%%aml At hSthtahE ac-
pastie e(#)i €o8-d 35nt @has ahkopirBgneéletettes nealitatel ldgehmt has

t he .r heol o cree and/g adheshon > eg904/a(1)c8£)&37 oxali
PCT/ 170 fg%l(ﬁ%ﬁf 340 é st Bh a%éordc fo Hny~oné c
ofcﬂ@@sﬂ@rmlcwliharacterizedln t hat

obhe conductorzg 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 silver, 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 consists of
polyvinylbutyral (PVB) and/or dibutylphtalate (DBP).

39. System according to any one of claims 29
- 38, characterized in that the paste (1) con-
35 tains alloying elementg controlling the rheology,

creep and/or adhegion.



blank (4) is a paste layer having a thickness of 5 -
100 gm 5 41. System according to any one of clains 29
wao408t13a r a ct er i zed in that the netal PCEFIR203/000632
and sintering device (5) conprises - a chanber (8)
fitted to receive the carrier 28ubstrate (2) and
“having a hydrogen atnosphere inside, 10 and - a

heati ng devi C‘FO(Q%Y§§eIghgg OQ& h% teg‘:‘anp\g?g{lor bl a?_alms 29

in the chanber (8 eva
exceediIRy SOI)hG;l pret ér abil § ofe the brdethatf GO0 cenductor

for Elrkﬁa]{'re?? éata! e and shpLerhagiok tJ‘eThfé{ness oﬁ 5 -

conduct or 42, System-accordi ng-t alm 41
r P UMy e r i zedin that the heating device (9)

53 an in- frared spdtahi @Bc&@dﬁﬁg 43 aﬁyséﬁ@ of claims 29
accor di %g to.claim

in that’r ﬁ’eﬁt}Fl’?gC(IJ‘é\ﬁ Ee 59‘? C?s J:Pm%g‘n% W&?e metaldl-’-Zlng

r adiaatd mrstmnrmag deviSyst®m augordseg to any one of
claim 29 - 43 Qm]g fgf fl@t%glté ?e%e:.r\‘r hﬁ%t tchc'tq:rler

syst.em com pr| ses COO?I ng a0l i ng
t he s8pperate5(2 bi @n@lnbéVl@@oﬁebVﬁV@gﬁ@nﬁ@%‘iO@meﬁ@ 1n81de,
18t mogphere. 45. System according to claim44, c¢c h ar

ac-terizedlnth t he coolin rreans(21) re
di s- posed in a®nd&2 Pk C?ﬁ‘f“f? o??h AR 5]%8 con-

Si Nn-dderdmgbllevkcei o Sthe Ol‘cl'ﬂamfo@gf ated therat 0el130adéd tem-
Syst eg%a&%é)rgkgg?ﬁ S”ﬁo%”e r‘ﬁ)‘f‘tje erysabzl%/ %134§he order of

char&cter1 zed
i mprie&®d oiCprian i ﬁ@edelvqé*é@llsmhua@ a?lrsil l%:m@@p:e@g of the

1El eXxon i AVAK 8,1 Qi L anpo printing devi ce 47 System
according to any one of clains, 29 35 -

charact eri zed*4 n $H3ESH RCFOHF MY El%v?%@lm(é}' ishgrac-
out ptite prii até Y devivest Stied Rsadhingnhldehdice 0(9) as€r an in-

pri né]!’anrgeéjervail&fation source. ,
43. System according to claim 41, charac -
20 terized in that the heating device (9) 1is a micro- .
wave radiation source.

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

25 foil under protectiife non-oxidising atmosphere.

45. System according to claim 44, charac-
terized in that the cooling 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-
screen, flexo, gravure, or tampo printing device.

47. System according to any one of claims 29

35 - 46, characterized in that the forming device
(3) 1s an output printing device, such as an ink-jet

or laser printing device.



