T/50145W0/ NZ/ GS Multil ayered filmelenent The invention relates to a
mul tilayered filmelenment conprising a first conponent, nore
particularly an RFID 5 antenna in the fafmof a mJItiIayered film

el ement, and to a method for fixing a second conponeq &P %
multilayered filmelenent (RFID = Radi o Frequency Ident I cat'i

An RFI D transponder conpri sgg 1als 1l.east s0pg; ani£nna .and an el ectrom c
m crochi p, called "chip" for—s]hﬂ-vll—%w%ﬂ—e-g—ﬂ-r-e—aﬁ-aﬁg d on a carrier.
In one known net hod for producing an RFID transponder, firstly an

ant enna substtad em&reﬁtléaqwta&hkagert%ﬂ i hﬁnewa?@%e&onmﬁwmm&ta
carrier substrate and at |east one electrically conductive |ayer a

RFI D ant enna, Y@L ovidéd Hidt FERPPRE  Ent BRRS H"'ér%’t%*tjt%]é’ala}r&/ RFID
connect ed 5t 0 anteramspondere fohimp ofOae mulldelyyesed fbhm oflemet,i rgd he

ant enna substrate i |5 p prQyi LWt h
cont act burrpst{%oﬁt g%ttfhrra .‘ffgl SF%Q{% %I pS%b g a%l de ten%é ?ﬁg name
flip-chip -, BHifieyessd tl%mcoﬁétaéﬁnﬁakilﬁ@l%ld@ LES 1 ERTENTY

chip cont act me}&sif(jl'c&uﬁ%hnate bond pads") of the antenna substrate
25 such that an electrically conductive contact is produced between
the chip and the antenna. In an alternative enbodi nent, the chip can
be nmechardifcaldy R¥Nedtraisritsiay i ey sesndc tleesin evtee cirdrenmawiamidng

el ement, for gxaimd @rSe ealhednislrapilecahesigr th& short, which
are arranged on a carrier. In one known method for
producing an RFID transponder, firstly an antenna
substrate, i.e. a multilayered film element comprising
15 a carrier substrate and at least one electrically
conductive layer as RFID antenna, is provided and then
the antenna is electrically connected to a transponder
chip. One widely used way of mounting the chip on the
antenna substrate 1is flip-chip bonding. In this case,
20 the chip is provided with contact bumps on its active
contact-making side (“chip bond pads”}, turned over -
hence the name flip-chip -, aligned and arranged with
its contact-wmaking side on corresponding chip contact
areas (“substrate bond pads”) of the antenna substrate
25 such that an electrically conductive contact is
produced between the <chip and the antenna. In an
alternative embodiment, the chip can be mechanically
fixed and electrically contact-connected on a wiring
element, for example a so-called “strap”, wherein the
30 wiring element for its part has contact elements which
are arranged on corresponding chip contact areas
(“substrate bond pads”) of the antenna substrate, such
that an electrically conductive contact ig produced
between the chip and the antenna.
35
A heating device, e.g. a heatable pressure plunger
{thermode), can be Dbrought into contact with one or
more components in order that the antenna and the chip
or the antenna and the wiring element with the chip



30 wiring element for its part has contact el enments which are
arranged on correspondi ng chip contact areas ("substrate bond pads")
of the antenna substrate, such that an electrically conductive
contact is produced between the chip and2the antenna. 35 A heating
-device, e.g. a heatable pressure plunger (thernode), can be brought
‘into contac | n r 0 iNn,0 : e e
and the chi Em%ﬂrﬁt &e) glr%t&réﬁ%g %n the w r%]%ﬂél {ggng%?}l\?mé%%&?hg%g}%}ep%@%dz
- nount ed t & eGRCardnpelreaneddt ytheeharical | guébsahdet egdhesoves or
anot her. | n ddlicge8AseansWd ksl sphieshyes hnneldels fambe. enp %F‘f
ously

as "connecting neans”. By way .of ‘exanp| e, adhesive _app]ied_ previ

in the regi (ﬂf 5EHFIPhHE ctﬂdﬁle@d*rﬁedc@plgfje%@ PARVBOVFY| \Ht e§hee Hpgion
Clured, abt eLoﬂ h@@ﬁiﬁ%bﬂﬂz@fhah@aé| tanchep seft 10k tide \@.rd.ng:urbed,
el ement wit e chip mounted therepn_on e_anienna_substrate,, by
nmeans of a tahéei-‘rerrrndée}.lé)I]"?no?Jﬁ'l;35019\761197‘:',I ?\’gcﬁgﬁi %EFDFF Rg %&n&Telt&& Micding
cont act - makisgereare: 10iehf ediedchipi ngpudrltigst chhpreountamgthe tdrgenna
mounti ng of & he.wildng Lt h_the_chi ed ereQn in_a
singl e process s”lt/%eﬁog@'l\/bslge}gcgﬁé?#e e?%ct?i c%peg}gﬁ?%ét &P‘ocg:t%llosns Yare

protected ad@@PAPIGRd r dhideimal and | Wt ispli mandasfcbeikigg  are

enbeddedpi n dfveadhesauein 1%1&%1-%51 ' m&%@iﬁ% orS d8Schbladihg
10 2004 059 281 33 and gﬁ %O 2007, Q58 802 33. ring connecting’
processes i Fithi Bhto%pSrERcS tare idbnket 681Po MaNREghyhereen| Fn a

el ements of dihigld ypeoc2@se. gtegdur iMmgrddia€hicpeboatéfgr éat r ansponder
chips or w rlion _tel %rrsents with a chjﬁg annt ed thereon on nultilayered
filmel ements of tHis tyfES nor BEBAFEFELI ar ISP RFI D SEHPEETH2he
form of nul tirlEymreted ihym el eveat sf beihgsebbeddtdudd, theemdhids et
when usiRg rates conpo . _readily .neltable rials, e.g..
PVC- ABS!,Lgas%‘aiti?ar%lgf for tﬁggﬂﬁf}&antennaj{gaadheri%%g%gﬁ%gfits of %
t hese mat er iR s b 4 HErhotfel &h @ BE (VR 0D A5 92 Bh ori de;
ABS = acrylonitrile-butadi ene-styrene copol yner). However, 30
adhering deposits of materi,al on the thernmpde prevent a uniform and
whol e- area Bt FOPRGST e PROFFSEESand ™t HEREERStFARONGHFEh are

| eads to prainidated aubt ssultiQ aytesd | DN1h S chageeten a@etabjseq%xpe,
| pr ovetCmmiSiat | TARAST aeber RBl PBRAIT ShE di SR BTG S ERrAg OF
deposits of wiatierd al ebementher ntiddh are pcéient ebuntdl Thiheobpact drs
P! evei Y b i g 0 S oL aURR OB 0 oLl e
wherein thepbarticularly on RFID antennas in the form of
multilayered f£ilm elements, it has been found, then,

25 that when using substrates composed of readily meltable
materials, e.g. PVC-ABS, as a carrier for the RFID

antenna, adhering deposits of these materials on a

thermode can occur (PVC = polyvinyl chloride:; ABS =
acrylonitrile-butadiene-styrene copolymer) . However,

30 adhering deposits of material on the thermode prevent a
uniform and whole-area contact between the thermode and

the substrate, which leads to production faults.

The invention 1is based on the object, then, of

35 specifying an improved multilayered film element and an
improved method in and respectively by which disturbing
adhering deposits of material on a thermode are
prevented.



5 filmelenent has a layer formng a first conponent, and at |east
one conponent contact area arranged on the front side and connected
.to the first conponent and serving for arranging a second conponent,
wherein the filmelenent has at | east -onk +hernode contact |ayer 10
-which is arranged on the dielectric |layer and which, as seen
‘perpendicularly to the dielectric layer, is arranged in the region of
the at | east one conponent contact area and has a thernode contact
area on a sidelofoRhecht 1Feashicned: kar rodeutbht areredy i lmaclspeniay

15 fromthe @n@iﬁcglrﬂgf, d @ﬂﬂeé@ﬂcth&{r@?dﬁaﬁwgaat f%ﬁ% EQE@ R ERh
outer surface of t] ﬁfljmel geo This object is furthelLtore

achi eved by et HrtyaLe %pg%bB‘ﬁth‘én‘ﬁBHEﬁt SgHea MiRRTEiay dh
film20 EIemmﬁméﬁﬂeménﬂﬁhhsraahay@f ﬁbﬁmﬂﬁglatﬁliét waehenknithe and

met hod conprises _the follown SL.eps: g a side_of the secon

conponent vvmtcs:h és%con %thom% nd‘/ﬂ“gjl:l ?ﬁg aafrefaeagfrfilﬁgego etﬂT
cont act ar eafmsirtth aldlaeramﬂl yl‘-omnaqr:aatdabte d:drmecftLh:Bg rm:amsqnent and
pref erably ase&ﬁﬁghef e a é%‘fltg'fl‘ﬁ%}]aé)' Eecb dpacrérﬁ Qﬁgﬁéhﬁ the

adhesi ve; arrangin e secon nen mhlc

contact ar ed%llé‘h ﬁg@mﬁiﬂtl &St dhe ]&ﬁﬁion@ﬁfﬂ d@?ﬁratgdear@fant@@)ht é@menrg

the at jeastwigne therdmde fontqet tRE€ai vl ERcaithekpimde shar M&Citdhvatam
30 the connecting neans; _and se]t_)aratl ng the thernode fromthe at

| east one t IRSTTbdeP CIATAL C At RBL ¥ t &P tﬁé“econ@ﬂe%%?‘ﬁ‘@rh%an%aﬁ§§ beef
activated. Ereramfdiddiacetiedinggiont b€ itrvenkbiornlxest bhdt @emdonent

connecting p es al. so call d bgn rocess,, for connecting a 5
second conpod;logr&t %Sco R ihas ayeFe(‘it Sf‘lqe%“gch atact Jareq) @gt Aorfi
conponent s. Exanpt est ol esath osleedthrewaideorcetvett ohagerofpohant svane
antennaq gtr €S C ru e o

151 1 UGIGH OB @a@%%%fcr afé‘yé% gLyl Saheeén?o%é OBbfitact aFea

mcrochl ps, or short atteries, nore

flexible filfausnisng taéqflcé%t%rs’tﬁfrﬁﬂ%/l% t‘e?r%r@ylrmremerem ng energy
for a chip or for further conponents, signal output devices such as
e.g. |loudspeakers i ezoe) ectric_elenents, display elenents, e.g

light-emitti 883?0 B ik FUERASEHOTS sprajeved fkt}ftﬁerm%t%% for
processi ng (frlmrgnala 105@@c6tdﬂt|@@m3@néﬂﬂpoaﬁnta Mthluh%Q‘é‘éL lﬂlm

particular, I ric i na recelved ante S cture.

t he fO|#§WI r?g* eeéflctrl% |%n% tjel? &’hl%ﬁl gﬂ%ﬂﬂ“ﬁ Eea}ifh %rst&’

that it encdfFasseshbdt hcamphipeas Sueh £08 land ng V\stepg elcemaatntn@r a
cont act - makidigree! GEERL M L8 8hi, LheLROR, saésmtgegtofaée%é‘

a wiring el enent or contact- makin ement Wt
t her eon ar e KR afr@datcHiggsdn- %@@aﬁomﬁpnan;&o:@ma@ct 'kt wegh a

kernel ", in giretnitiRe %&h%t@hﬁ@nboﬁﬁeaglﬁgntﬁ@ényﬁk'ﬂ@éﬂ Gan
al so hagg an anterﬂ%/ besi d c ip. In this case, "nmounted” should
et st

be und oddredna paratqtém ]T?echaﬁncal RRATEhEHGTandconductive,
el ectri cal | watenduet;i V&rﬁﬂﬂéﬁ)hgt hettarakh yiec anflughieV s SOHHE C ldodibordn t

which has the contact areas om the at least one
component contact area; contacting the at least one
thermode contact area with a thermode for activating
30 the connecting means; and separating the thermode from
the at 1least one thermode contact area after the
connecting means has been activated. The method
according to the invention constitutes a connecting
process, also called bonding process, for connecting a
35 second component to a multilayered film element.

It is preferred for the first component or the second

component or both to be embodied as electrical or



"Thermal | y activatabl e” can mean that the connecting neans is
conpletely or partly cured by the action of heat, that is to say that
~a thermally curable connecting neans is involved. "Thernmally
activatableff 30 can al so nean that, besides the action of heat, in
-addition an energy input into the connecting neans or sone other type
of external dylduelies, OBohiBncARDEC!RABIIRANSGE O I dN tLALLDG,; Chem cal
reactions in the connecting nmeans is effrected, in partircular By neans
of 35 el ect rIeXCHHITHIC nBQRTLNES i B8 BRCBYNARAKEUStUTESI blconsluctor

non-vi si bl e drdght , stMieedial] o elRrbadicatn 105 Wh iYs ,Ffé_&ﬂ@ bl 5
SO

action of rmf'sturﬁ %UV:uItraonet; | R i nfrared). IS a .
possi bl e for-PheSPREFmaMBFLerips. BTG aPMtd Wdiidet | hjerthhe 16 5o
a dual - cBri ngtonnient | Agr NBAPSlying. ctwirafl ebyoeneeping henbeblowdg

conbi nations; photoinitiated + heat or heat + nmoisture. 5 The .
di el ectric Iaay(g?fgca%r CEO 5] g?rgflejé EP]HBPBeFé?er Sbgnﬁivé’uﬁp&tupﬁvijﬁie%f
| ayer plies,suthl| esst eng. pl yooflsphskhrhas gi.ekeellectrpcopalicmescs,

Thi s one or 4:hi urglddn+Qf 1 aygrs e i ed as il m.or. .a
filmlam natéelry'p?rlha[ev di‘% ect rt’%c' I %'gf f%?ﬁ%gaergﬁgﬁgt e&oonf% wm-‘ﬁl id
further |ayéiysdl apbiplkays ekl barpgent si.gnsl pmecepséher abl wignal
el ectrical | ecrUEA My ka¥BbnehBst RSi MRY prabek@ast 1,9ne st ar
conponent, e.g. .an antenna structure, and a%) | east one conponent
contact ared£TEFIGRLHIPGIR dqCHreRd Y &% GIHeRIHh YHOH W @ctri ¢
15 layer. The dielectric layer has two sides: a first side of the
dielectric | . fo the front side.or frontal side with the_ at

| east one coﬁrypgcnheentffgln vgll(:?ga(?%%mcﬁ)hp%?%h h@eg‘ﬁm cGhpBref ,OUl% be
preferably arslggstdsd arucngeihdi T ecehgompasods rbothyabyhipans efudh
W ring el nt; .t r 051t ' o] he di el ric_layer
forms t%g réﬂg{?P s%d‘éa%?nglnge?resr?eg‘g& % ? ﬁzllt ?gn&agﬁl aena‘%gérmi h‘éjlgiéara
si de of the i@ aerwriced aleeredyesi Breamphes f ¢ ssuebnpowémtingne lieent

second conmp@ienteneyeR-hikiNg! licdhaRR thLith ap ey fﬁ&&ﬁ@& thereon
el ectronic, 25 conponents can_be arranged which preferably form a

functional % tBgetFRICM 1%t he BRCHFEHRENt 9Rd the Secerd Led
conponent orddapnistectidreall f,uncid oRali gl tehesepARALRy t Rakafrem 30

The ter "front side,."frontal side", 're si de"” and "undersi.de"
rel ate ?@ an Oélrr}baﬁ%r—énr"iykldﬁ i TR | AT RO %ﬁYesPBeaBFeFﬁ@ Besides
di el ectric ltdeercloip whiinh thtisl easte  onen@onpsitenshcohdabte am@i@riss ood
arranged an n whi_ch, ly, ongnt .i.s al sg
arranged i s%% dggrﬁuatﬁe%gggﬁ%ff roﬁ?égfqggeag?g?f rgg%(éflasi A& KR
t he opposit @lgdeisialilhe drardeerive| aged/ ¢ debegnaleés asonkdectriear
side" or "unrdefisdd8'on However, this definition is not associated with
any resﬁgi ctions with

"Thermally activatable” can mean that the connecting
means 1s completely or partly cured by the action of
heat, that is to say that a thermally curable
connecting means is involved. “Thermally activatable”
30 can also mean that, besides the action of heat, in
addition an energy input into the connecting means or
some other type of external influence on the connecting
means for initiating chemical reactions in the
connecting means is effected, in particular by means of
35 electric and/or magnetic fields or by means of visible
or non-visible light, UV radiation, IR radiation or by
means of the action of moisture (UV = ultraviolet; IR =

infrared). It is also possible for the thermally



- 6 - regard to the actual orientation of the dielectric layer in a
production method or during a subsequent use of the film el enent.
Alternatively, the term"first side" or "conponent side" could
| i kewi se be used 5 instead of "front st d&"-and the term "second side"
rcould be used instead of "rear side". In the case of the i ndi cation
vas seen perpandiGlard y Eonbhoe.flg! eRLLLS | QYT "ot g digglaetile
| ayer is 10 regarde as a a er o apprOX|nat y cons an CKies
and havi ng t%%ﬁ)dﬁ%@$%l be@ndgtyabdef dnesong nOﬁarChECLﬂOéJlOﬁmm
si de and reaforh et Yorvd eWhiRft G EonRANaNt . pespendi car Ly 4o dhe-o .
dielectric layer corresponds in this approximation to a projection of
15 the conponent onto the front side or the rear side of the
di el ectrbc IByerdiéhecprotedtiver heimocehsest edrper pendhral apl¥rt @
t he pl ane- pa{allel bqund ry _surfaces. 20 _.The at | east one t her prode

contact |ayer is &Vertht TE¥BEdRId S5 2EpdfPSE fshiBhY ©f
conpri sing afhllcrinerhaatd Gliedeeathiich fracgsettheal eI'Iécitsri corieayefr anthig a

which it is g ct Lelectyic a nd_si de..
whi ch faces ﬁaway r%‘% %f ]?éec(lf%irfc]5 a?/llgﬁgggﬁad gs i cﬁl orfis %t Eféle
t her mode cort@atknarea, Talﬁd dhelertnbee Ivir sdofrasesaconieitiaie t ke

two endysi degiand Eﬁ%&ﬁéﬁmyaﬁéhfﬁ" HQeSUe&&SPIEd al by, RerEReRdi %y%@a}é‘éo

t he d|eIectr|cI§¥/ he at |east_ one thernode contact er can
be arranged,®%%l If%et?ﬁlclﬁee%i‘?%%%‘t’ﬂ%yl59%@uthV?he1§aﬁf§ plandhds
the |ayer f arai ngaﬁ:heléaest SOEp@ienit, ebmpbbnankl ang $hi iy, Lelbine

to the diel e(;ctn(;C i es. a ovetor bel ow t he gl ane of the | ayer
forming the FiT%t u:i? ABSheRt. 18R PR& npQUPRBRERCICHMAET WhEE n
the at | easte.ane & hehnpdeoumabactarieayerareasf@nem perpehdi cileddar Hia:

t he di electri y f e t s.arr Jin he reaqi.
of the gtg lagé%ngﬂ}:%n%{o%gen%&c%t%%ap haé EW{) 8 %Igg case, LT flre i
t her node corﬁ%c‘th‘%tr@he]wﬁ@élft hbab%ﬂtefoslmsfabe stonhe sfidlenoel gmemtal

that is to sayd hatcht dhe Sit U@Lte%gtatoﬁ@ecéﬁlﬁgﬁgﬁt()f d%'éfé%y%fned

filmelenent, and is therefqore directly contacta erno
brought up tH%He &1 nFEFERENt CORPERRAIT Y, Pﬂﬁﬁfﬁ%ﬂbhs t% saliPhat dtshe

t her node cammr@fe@ngede&emyoroa:rl i ¥aoRetheyt ey adgngonriracs Wﬁ%rﬁgﬂd
can theﬁlobe sleep attedt %al n.fromthe th node .contact .are

t her mod&’ corft act-area 15 bPolight i THRS eectslgt?nt‘a t W h%ﬂ'ﬁ&eCtrlc
t hernode i nlender formst ithat ercaat herirtel lor 1bndetrsvdtabloan ceoneedEticig

nmeans situat e th t t o] t ta t_.area_and
t he second c%%p%néﬁ@ggﬁe gl’llgs %%I?lsr%qt qu'p i (f frode v?&ﬁeﬁe
t her mode comefdidgsayehet digwe mmmern!g ﬁrednsthameeeom@ coagentEm tan

activation @vérh%ﬁ?ﬂﬁéﬁt' £10)] Zﬁaf@ﬁ@élai‘f etl*é%t@l%laqc'[%fc cha¥@l-on; c,
cont ai nis%readlngéne table material, the heat of the thernode can | ead

to melt PR o PR PS sibERRERe meetfRapretgrrily form a

functional unit together with the first component and
the second component or form electrical functional
units separate therefrom.

30 The terms “front side”, “frontal side®, ‘rear side” and
‘underside” relate to an arbitrary definition in which
that side of the dielectric layer on which at least one
component contact area i1s arranged and on which,
consequently, a second component is also arranged is

35 designated as the “front side” or *“frontal side” and
the opposite side of the dielectric layer is designated
as the ‘rear side” or “underside”. However, this

definition is not associated with any restrictions with



25 according to the invention, the thernode is not directly in
contact with the dielectric |ayer, but rather bears against the
“thermally stable thernode contact area, this avoids the situation in
whi ch, when separating the thernode fror the thernode contact area,
.30 nelted substrate material adheres to the thernode and thus

ossi bl y T esilderd N JESLRUCTLOBLOT, PEELEEAPI g el G IGA i EqmRenant S
arranged on the dielectric layer, in particular of electrically
conduct i ve sk3MRE ures® seiePraat tor eppehed rott Gpsdngon shbskokent| ms3s

this way, ther preduction af1dudidp el ﬁﬁ%@ﬁrﬁa@&v\@ig‘ih BhEOMROAE N £ .G
a chip, is fixed by nmeans of thernodes is considerably inproved by

the present S¥RfentiYn.  COBPMNGHe HEffpdeCeBhtact ikgyéEcal 6 | sads
to a honbgenirzsttdéanh off t herbruoperidarn e agidst chbut t@hAmi M ddenrrubstikri-e

during a connecti process f.or connecting t.he second conponent to
the multil ayceo‘r%lg1 ;}% me (gr%en ?eaéfe&;. raelﬂ’ligrf’glie chi p bondi ng process.
Locally increased tenperatures, i.e. undesirable tenperature spikes,
in the substyatg,ar oige A dasHl topf v Lhe i Zatd f -the
tenperature J?sﬁ?bg?%anT%Q;h%Zf%%% {H the %%sggggvg%e?p%dﬁgzgﬂ%ﬂ&
accordi ng t @ he® iRaRAteHC t Hevarrnoddscati@lartirdve dayiegherds

Maxi min benpes el tdana | Dagonveat bgﬁ%xgﬁaeeggfi ROnBLACES Sc@ﬁ,cﬁ-egss
conventional chip bgndin procisses e.g. a tenperature increase by

+30C i s posst _e%,av\?vintgho Foundenrabiea hepti P WdaRe carrfages, in
substrate ogmutidgarls fieethi ghele t enper atare ofdshe 4 hermmgde dreads

to higher tenperatures in the_region, of the ¢ onent . copt act area,
with the resturPEHE ¢ h%eré%?lil%\??%%r Wi afPon %}népa sﬁg?‘ﬁﬁpﬂﬂ ayer
acti vat abl e womesgtdmits meansthiss gapprexdémakngndurat eonpodjact hen mald y
cur abl elgonq._u}f%i ﬁtgrg LVE,+LS ']_gﬂi [ |y, eduyce L gher
machi ne t hroug p%%nan &ztlrggﬁét it%% zﬂf t ﬁ(; %?%%e%gg cOosS sftd%arlé %6%% t(ﬂfe
as a resul t.ther ddedectagca lagert otheherpigreticernpwisiaur efifeatiss

region of thagumpnenta:xignt actoar edshe P051|§i§ﬂ1é(—ﬁaf§§1éi(3t i MubRary
speci al adhesives that cure at 25 relatively |ow tenperatures Is

obvi at ed, suth %3 nore cost-effective adhesives and material s that
require higher tenperatures for their activation can also be used. 30

By conpapi s Wi n alternative nmethod for _ayoiding disturbi
adher i ngbdegﬂg}sﬁtégoﬁeﬁ%ter PRF, WHErSIYT aC8PfFRE neﬂb\é%ér s ‘_i':alpﬁi r
al ong bet weenl drowdy ehbpdndd and di dmtttiale lfagpedoent hecopmesentng an
i nvention h 1S.NQ. tly 35
modi fi cati o%ﬁ%élfh%g%?%% ucﬁ%ﬁé}i n%%lg%%a@%naﬁE?%gFgﬁF%%Fﬁe%s| i‘%&oane
paper to be WErdh e al HrgPnIRe 54 ngP atbRgdipl pebnecpadpreror anheuticke

between a thefdudesanshidie thebecivhe FAYRN thl AieQekkyipaARGLARGd N
a nanne£5 which forms the thermode contact area, and one or more
side surfaces connecting the two end sgides and
preferably running substantially perpendicularly to the

dielectric layer.

30 The at least one thermode contact layer can be
arranged, relative to the dielectric layer, in the same
plane as the layer forming the first component, or in a
plane which, relative to the dielectric layer, lies
above or below the plane of the layer forming the first

35 component .

The invention proposes equipping the film element with
the at least one thermode contact layer comprising the



-9 susceptible to disturbances is rendered superfluous by the
invention. It should be nmentioned in this connection that, in the
.case of the chip bonding machi nes available at the present tine, the
dictates of 5 design nean that it would be possible only with high
-outlay to carry along a silicone paper or the |ike between the
antenna substfate@nd aohoyer tQEé&Pdewh%r%&%CrEﬁkl”§W?”ie§$Eh one
adhering deposits. 10 Advantageous devel opnments of the invention are
desi gnat ed iMYOWepRReHt clariE: PS iSePoseemrendbrulaely ager the
possi bl'e 15 Lor tha | Byer Tormng Lhe firot ot aroragtd in
ossible 1 or the |aye rmn e first conmponen o form
gntenna str&ﬁ%u%fg%%%gostgS §§3H@ﬁsqrﬂP?i?%ﬁB%%ﬁ%BnéﬁFtPStbé?%@-

ant enna St r uct wlels Idades, pdssi therfiodet bendhct eastaofieragnpdeediiter

contact are electyicall n ed to.the first coppopent. .lt
i's 20 possi b8 Tor t % %%élgg%¥ %ggﬁgﬁkpo éﬁF éﬁhﬂﬁ%ts%¥egﬁ?g b& &%
chi p cont actsigrugd-ecor & r arig ngsanfatect obni thei cmodhipaykteds £ilm
possi bl e foreitde.qul t bhavered didmel,emeqt Lo 25 CORLLEEBIe by a
dielectric layer having a front side and a rear~side situate

opposi t e t h&Fdndss BEOudhér et tife et | Fhimr &l ganh ekawermaldy . an

el ectrical | ereanduet i ve | axgr £RATI Nghan @dedEe SHHET W, 2284 ndleq

| east one chi p contact area ich is ranged on the 30 front side
and is el ectYTERLRF nd@%t@ggt&l éﬁﬁeﬁ%%t%??u@FﬁPef?M%e?%?ntPﬁ§
fil m el ementbehasepdrdteadt agaent tﬁebnmctelecamaeﬁod@y@dsth@hgréal. Tlhe
arranged on el e | ay. ang lch s seen perpendi cul ar
to the diel e%:}{éﬁﬁné&qeéaygé{ﬁ%gkarafréenageas}lwr})ﬁ%uegh&egﬁSPQToof&tIE%Ct dontack
with the thermode in order to activate a thermally

15 activatable connecting means situated between the at
least omne component contact area and the second
component. Heat is transmitted from the thermode via
the thermode contact layer to the connecting means,
where 1t leads to an activation of the connecting

20 means.

If the dielectric layer contains readily meltable
material, the heat of the thermode can lead to melting
of said material {= substrate material). Since,
25 according to the invention, the thermode is not
directly in contact with the dielectric layer, but
rather bears against the thermally stable thermode
contact area, this avoids the situation in which, when
separating the thermode from the thermode contact area,
30 melted substrate material adheres to the thermode and
thus possibly results in destruction of, preferably
electrical, components arranged on the dielectric
layer, in particular of electrically conductive
structures such as antenna structures, or the like. In
35 this way, the production of film elements on which a
component, e.g. a chip, is fixed by means of thermodes

is considerably improved by the present invention.



35 at |l east one chip contact area and has a thernode contact area on
~a side of the at |east one thernpde contact |ayer facing away from
.the dielectric layer, said thernode contact area form ng an outer
surface of - 10 - the filmelenment. ImM&his case, it is preferred
-for the multilayered filmelenent to forman RFI'D antenna. The second
component | syl T angeekipid he dBildddayened i Liel emantday vigt ue of
the contact areas of the second_ conponent being arranged on the at

| east one cOIRARSRLZH It Ohr ddie | EeTReBREYTH| difdr itweioont et the
areas of thewgesond<oapenast 4 o prrHadiedyascLher @y cophaeks 1WA
which a the:%?ﬁl connecgtlon bet ween the 10 second cog)onent and the
first conpo §RCPPOdGEBRONFEL &9 itﬁlﬁm%lws@r%lr f 6 Lphelensidot
areas of 5t hee .secoddr tngpeneartiip obbadentodireth<ass el Bs¢41i Tl ieertactks
e.g. netali ' Vi ich an el ectrical conpection hetween

t he second ét%qn%e%%n and t éy?i ﬁ'lsr%@el rcagl?CTlp ngﬁf“plega POGuctRi-<9 i o1
possi bl e forthithe sebhbdate bere neshoddédr fasxi ng arelsipton @€ the
mul til ayere | | eent, as ai in Lms L. .
wherein, i n(iltiﬁeddr?erﬁhod, rge? Si d(gé of "g‘%et heegﬁ?%g%g?gr ogh%ﬁ'ggé%ltllggs't
one chip coftieiiten whichlRasasicece i Ehp dethast foeondimediai tthen

theLmally activatwide conpechéfdofBansn RAAENBRIY & HDGRER! h¥xcimum
acti vat abl e .adhesi ve, the side of the chj_ld%éavif;l ch has the electrical
contacts i s AFFEHGERSh R af PosSqQrvagtt hFPIRBREHRY BFESSSERS /at
| east one t kergdecaowactomiba thipontacidtg threcddsdrodeei g. or der
to activate the ti s, and her node i s.separated. from
t he at Ieasttel(gr?eel e%cn%dgglggﬁgggt % ealgﬁg r Jt%epc%:’r'?ﬁ@?‘t ng ﬁ%gﬁl?u%as
been acti vatedlesgoralle sugldssidl ef f ohet herajereasbsometehectrndeing.
ContaCtlgaYQ%é(%fﬁhégrégﬁﬁgrﬁgﬁ¥eogft@%éréﬁgrﬁgégaf%aégetglﬁhg%k&lc
| ayer, that is to Say to be enpodied as a

temperatures 1n the region of the component contact

area, with the result that the activation duration of a
thermally activatable connecting means, e.g. the curing
duration of a thermally curable conductive adhesive, is

20 significantly reduced. A higher machine throughput and
a reduction of the process costs are possible as a
result. Moreover, as a result of the higher temperature
in the region of the component contact areas, possibly
a restriction to sgpecial adhesives that cure at

25 relatively low temperatures is obviated, such that more
cost-effective adhesives and materials that reguire
higher temperatures for their activation can also be
used.

30 By comparison with an alternative method for avoiding
disturbing adhering deposits of material, wherein a
silicone paper is carried along between lower thermode
and dielectric layer, the present invention has the
advantage that there i1s no need to make a costly

35 modification to the production installation which
allows the silicone paper to be carried along. Carrying
along silicone paper or the like between a thermode and

the dielectric layer in a costly manner and in a manner



front-side thernode contact |ayer which is arranged on 35 the front
si de and which encl oses the at | east one conponent contact area at
least inregions. In this case, it is preferred for the at |east one
t hermode contact | ayer, as seen perpendiTw arly to the dielectric
-layer, to be at a distance fromthe at | east one conmponent contact

"area. The er’gqgg@%-t e 4t ' t act | [
advant ageous partLcnﬁéé[§gmﬁ%%9gEH§§g§g p%{“?%@*%%%%egPPﬁ§¥§P88§s53@
descri bed, & alBHEPLBOAdI ngt§ nsshPbad orbe haseatiopedr ther modds
that comes idmaaiiaic! sMdh the fnold Yl Ofodl heydl elgaly | &Sy
In this way, alréi.ls Ossalf'ﬂgllr to EE)revent substrate material "from

adhering to™ 5ﬂﬁ$§raY %%&6%. G0 HpePrisecnE EhBe: eEhe Ydgpeices of
t her nodes antks'ilgmenesherdiede it Swenldr bd r po¥s Bl bnidign DcMhirGhya

her mod i gned he_f i de of the. diel ic | |
dosi gnat ed SATHY » SSberather RS, Bnd® b IEOTHORRBRE acki g e

desi gnat ed as
rear side ofbativeeadi eteet rindehaypersilss esignatéd aasl dve: " theeinode in

ormde | ttntereo Uil Y U0 ol 0l dgsorial ed i h any

restriction edgard to the actua I'on" of a thernode in a
production nmethod. 20 It is also possible for the at |east one

t her nodeg concfdnd ud 0 Re-AITARGEH ONl 10N 1 re%hv%@%o%{} thee

dielectric | %%tr, t Is to say to_be enbodied as a rear-si
t her node co gqaatg% Whitdie iERFH3E e GH TS the rear side and

whi ch overl aps and/or encloses the at | east one conponent contact
area, as se perpendicularly to the.dielectric Layer, at |east_ ,in
regi ons. Thi%s'ﬁE e odi:ﬁ%ﬁ?lﬁgead 2t a% s P cu%%%l‘ﬁln%eﬁ § ddvitsd
for the conmeeaner doesise debectbedal BY eogduatthep bendsn@ossible
i nstal | g8 ono.hagna hawer: LAGKHIDGS WA CUIESoLRLGCONtact wiLh the

rear side of the ric layer. I'nthi’'s way, I'STpossi b
prevent subSEYEEFatFTHCUTDHM ddtrl i ngS t ote heskpweEorhetimede £13%4 t

I's |ikew se pagddia fep the ab leashnesthesspde. C&g} af:% F%\é%ribtl%
be arranged both on the front side and on the rear side o he

diel ectric | er,t%@haf’lti s1§@dSt one component contact area to be

electrically connected to the first component. It is

20 possible for the at least one component contact area to

be a chip contact area for arranging an electronic

microchip.

Tt is possible for the multilayvered film element to
25 comprise a dielectric layer having a front side and a
rear side situated opposite the front side, wherein the
multilayered film element has an electrically
conductive layer forming an antenna structure, and at
least one chip contact area which 1is arranged on the
30 front side and is electrically connected to the antenna
structure, wherein the film element has at least one
thermode <c¢ontact layer which is arranged on the
dielectric layer and which, as seen perpendicularly to
the dielectric layer, is arranged in the region of the
35 at least one chip contact area and has a thermode
contact area on a side of the at least one thermode
contact layer facing away from the dielectric layer,

salid thermode contact area forming an outer surface of



- 12 - say to be enbodied as at | east one front-side thernode contact
layer which is arranged on the front side and which encl oses the at

.l east one conponent contact area at l|least in regions, and as at | east
one rear-side 5 thernode contact |ayer Whieh is arranged on the rear
-side and which overlaps and/or encloses the at |east one corrponent

contact arednace seek AEGRNAI £l ALY LosLhe; 01 eLegiLbe Layeteo, Ay

| east in regions I ment i's advant agéous |cu yvx/nena
devi ce 10 fd?ujtqﬂé-%ﬁféi:tﬁlﬂgﬂ G ctéscﬁqlﬁ@din é?PgID e&lrcttﬂrplabondl ng
instal lation, has an upper thernode which conmes into contact with the
front side of the dielectric |layer, and has a_ | ower thernode which
cones into Cot aBBCRREn GHW T sifle BITAMEY BPecERe c MAFal aYRRed 5
embodi nebt aofilai keastnenebyr efiirtsiedecEherm®deBoRlAct 22683 add efhat
| east one rear- sn&ie therrmd ont act area kes it .possible to
prevent substrate PaFr o Hdhe ATAGTES S h8u &ﬁg‘? PheriRiR" ande
the | owner t mnammamrmea, Witt hst heo senimick Mot ﬁ‘het h:entact

thermode confacts 35@8@9@ 9@&&&'9@%13&3&%%&&%8@9 'sb%&feo

al so the heat conduction durin process can b8 posi y
i nfl uenced, GAHEES 251q rﬁélélfé]én abetihéém@éd QW@V‘EJLQN bﬂjsrt@rtartli%
mini m zed. ERIRDOr CompbRegEDOMITEN e OF 1 2sEhelmpile. £ANt ACT Lavel. ot h

~on the front S|de ?‘\W the rear side of the diel ectrlc Iayer can
al so be advarh ab%o BT orRYSIHRLE oher tHE nBEBLRStplEg@aF opf o thiRe

rear 30 si desalforidle::cdn@r@itrltco|]ﬁcyeémbbﬁieﬁh@sUémébtﬁf’i@é@@%n@hc%@
unheat ed pressure IE Hnger cting.as a counterbearin or a preferably
pl ane- par al 119 pl at'e pFaced G rhe ¥tde (& lt‘%lp stRe) SHECiHdcal
second commec@ogl bétwee:hai phewn edoidcesmpoagntr ama hehd5 fiirss
el ementysi . @opWRldd SN d be a lower risk of substrate

mat er i aI adherl ng to tlhe upper thernode or the pressure plunger. -
13 - It has proved to be worthwhile if the front-side thelLnode

contact | ayqrt %erﬂc%slﬂlme f&Aaresd dre tH6G MRgene0at ﬁ\%ﬁ;hbay%raff
in regions. en‘@g_?r at ure d| stribution and al so heat COI’]&UCtI on

during the E?I TR HRA pbsini erpenhf Pﬁeﬁééémﬁgi iR eny

means, too. di @I&irﬁﬂ&rfedteﬂm)]dl mMgnéseibhe iat ’il@élsﬁlei:!‘l@dt hey nBdee of
cont act bayecéls ar;r ang n th f.r.ont S|ge and the rear 10 side are

shaped f7omtdi% f@ ?ntaﬂ%?g]fl 8fs AR/ Br SFEETWANR iR ERRERGY TR
t hi cknesses whiilghs c@mbeeémmgzgéous:mﬁmntserrpésat woa tgrdadi whtls ower

e NP N AN S eebk AaRE8190 S bRloctPnll MM ONELIQBA Y o

wor t hwhi | e r-si rnode c¢con ac | ayer co
the at | eastthfi@addiponehivababaet adfmeies sebs perdendifcutle | phip

the diel ect mﬁdrﬁxfﬁs ﬂﬂ@teléc&ﬁcs@y &@ﬁtz&@@s Sﬁgﬂan?kaﬁgéadohh%h%afé%
form o | et el ects sald 20 at | east one conponent
cont act S5t t%i% ‘?zéjyp ‘§9’B§g%t PAFPy (IS cttm heast ngnef thggmode

corrponent cmmactarae]aea siacChicenedtddhariils &0 tmxtn@déorm}geaféékl D
of the terrperq:'tur%edl ribution in the re |on of .th onent

contact are&C particul&fl y PFERE PHer HoAES 25 Tt 4 eI Mg oiFed
froma mat era%larra&ﬂdwgf:gcmdthberatalleemtluonlewtﬂ;emmﬁearccbﬂneaztheaﬁ.ﬁdie

contact | ayefe ReAh AR il HISHIOYR S b pUd Aty th i ts

entire thernode contact area. The nore the rear SI fefmode cont act
| ayer, 4% seen perpendicularly to the

It is possible for the at least one thermode contact
layer to be arranged only on the front side of the
dielectric layer, that is to say to be embodied as a
front-side thermode contact layer which is arranged on
35 the front side and which encloses the at least one
component contact area at least in regions. In this
case, it is preferred for the at least one thermode

contact layer, as seen perpendicularly to the



30 dielectric layer, laterally projects beyond the at |east one
conponent contact areas, the nore uniformy it is possible to

regul ate the tenperature of the conponent contact area. 35 It is also
possi ble for the at | east one front-s+dé&lthernode contact |ayer and
-the at | east one rear-side thernode contact |ayer to be thermally

‘coupled to h - cti n h roved
O o b i db o A, (8 CIBANEELy the"RE RERKR
from a rel atfel FOHEROHESBIte FORGACH iAwresr-deThehaembedlimestnodéd the
pressure of e dhagode{isdrdoaal ngoarhead antdie fyont aaivgﬁ_tga%%

rear-side thernmode 5 contact |ayer(s) does not becone non-uniform as
a result of PAHEHRHATINIIRERNG SIBHR . IPF HdS® proveactngeprocess

wor t Evvhi fe idfes?:&iicbdm‘i,at ecgndw;t idsvg.];ﬂ B?na&nbaﬁiﬁswﬂaaioﬁprm | it Y
in the rang reater an, 1 mK). In this case,, netals having
good t her naﬁlp%(?rgoﬁ%ﬂ‘ é/"ftghggd Croéﬁsn BYs? eﬁﬁ’r’fi‘ﬁlcl%ed”wq?hg]%?g.?ront
nanot ubes amd/dsr wdnophet i diesehaviécprbagdrt o he sthi@blwyrat dd alis.

I 2ceor danc, e, EALsL e orerl ot vy e0DOULIZRL S L LU o

i nvention, e at |l east 'one thernode conia ayer isforne
thermal |y c&RGuEERRE ffdyeamogle .havi ng a thermal conductivity in the
range ofggreater than 50 W (mK), in particular fromone or nore of

the netals copper (Cu), alymnum (A), silver (Ag), gold 20 (Au),

pl ati num ( PEYE nivSel OfNi D% i FSETN) | "HEPRET( ZAPS&A@CE” aPRbys “aRUREST
IayFr systemeﬁﬁnddaﬂdse et ads. hﬁsbmasa@gova%bﬂiq;ib%d@prtmmidmi{;ﬁr the
at | east one.ther e contact layer to.be enbodied as_a netal |ayer,
whi ch can al%éloerén(? g qu%:rgrée%%;gl ece“q obF FE asﬁg‘FaIOfZSt%FEF?E?EF. 1

i s possi bl e lzgrent hésatdéebshaved tdwer wbhede touppact tlhgenode” pe and a
enbodi in al.li zat i on. I e he,. .
net al | ?€5ati g%%%)%e?vée%%e n %rg\?i dg%é b)%e?gnaé{r]r% h% i%h%ml(a%ﬁ’,lefjﬁr&c
met al | i zat i 6RYISHy eks afeapgaated asubber dilowex prlteenoded” seddwesyper,

in the formefi gt bR @il east igmhé@eé§Q§@i§9@&aﬁitﬁrQﬁyi%egqugﬁggngy
a mask exposyre and subsequent renoval (e.g. etching- away) of _the
exposed or M’ﬁég‘pd%eéff”?‘%g?%nghel fCtyas| SF1sRteidsip| ¢ far thawnode in
patterned see@rodyeftilom hetgeer at ed

20
It is also possible for the at least one thermode
contact layer to be arranged only on the rear side of
the dielectric layer, that is to say to be embodied as
a rear-side thermode contact layer which is arranged on

25 the rear side and which overlaps and/or encloses the at
least one component contact area, as Seean
perpendicularly to the dielectric layer, at least in
regions. This embodiment is advantageous particularly
when a device for the connecting process described,

30 e.g. a chip bonding installation, has a lower thermode
which comes into contact with the rear side of the
dielectric layer. In this way, 1t is possible to
prevent substrate material from adhering to the lower
thermode.

35
It is likewise possible for the at least one thermode
contact layer to be arranged both on the front side and
on the rear side of the dielectric layer, that is to



by means of a printing nethod using a conductive printing ink. In
both cases, the patterned seed |ayer can be reinforced by an
electrolytic material - 15 - deposition until the thernode contact
| ayer has a desired | ayer thickness. ¥hé2thernode contact area can
-al so be produced using 5 one or nore of the foll ow ng nethods or

‘processes: elfetyol¥bi erBLASEESES: a‘@tfga{éf't} NGne LPPGLE- lsgg%r tlﬂ r%%tde

Structuring), "abl ation, adhesive bond am nati on,

printing, v&SaEposEYEBnWPAFE 1A aa%r%%%%} oBpiAE nEron S@-dﬁs 2aid& o

possi bl e fokHike) adnd BesSds OfBet REr MRAR (€ WHACE BN ®Ent OcEARRELS@rea
nanot ubes, I@Z}I’ pil’tl cul ar carhbon nanotuybes, and/or nanoparticles, in

particul ar ReR&nopar IS andFGr 3% x i eLCRRbr 1S TS sigle
preferred fatheddhedd teashcondayear nnﬂﬁonoﬁisacari:@y@édt @rbecher meir

froma thernmmal bl terj hat table nat erature
range of 25%64%0%%:8 |"‘('r%1u|tr§r:glrt‘i“éu?lél g 6: 2%%%{ °5%° It as?t least
addi ti onal | yrs ovetboree wontavhi Iaeaaf. tahze e eaerpenélthéalrrﬂ)ge to

contact are S o] tan Iar %;{o i ef er
for the at aceﬂe?{:gt %Ln&eiéﬁ&e%ﬁrr%deiggﬁgact %gr eat e%%bo%?ggogé'a Trthds

circul ar 25 SERAINARL n§sa adivardagequs t herEhagbantys vihemoa mﬂew:‘{cei s
furtheripreffy edfeor ddiﬁle%ttlln@assgg&rg@d%éé@ﬁ%d areado ke o

enbodi ed as_.a square, hav a length in the range of 5 to 20
mm  Pref er abiq? URBRT atPerrPegeh¥E 18 imeomafn
extent in thet30 cengecef @ith Sthemfdontpastieul af cﬂhé W A% dgunid t

is further npr red_for e at Ieast 0 ther de.contact area .to be
adapted in Eies;%l %sﬁ zehé?lnd faormotWer {{heeﬁ%) a éjll d 85% léltg?
to have a S|czre1tand:/ ofiflorthe ergasi siflarofotbe thelsahneias 1alyercor1t1m:t

area of 135 the,ddiefdmdes, ¢ atlﬁeaskoc?ﬂ%effbégggfgg1Eﬁ&?ﬂ&dgnéaﬁ%act
range of 2 to 50 mm_ 1 n_particular
area and of at least one rear-side thermode contact

area makes it possible to prevent substrate material
from adhering to the upper thermode and the lower
thermode.
20
Furthermore, with the embodiment of the thermode
contact area on both sides, the temperature
distribution and also the heat conduction during the
bonding process can be positively influenced, process
25 times can be reduced and overall costs can be
minimized. Therefore, the embodiment of a thermode
contact layer both on the front side and on the rear
side of the dielectric layer can also be advantageous
when only the lower thermode is placed onto the rear
30 side of the dielectric layer, but the upper thermode or
an unheated pressure plunger acting as a
counterbearing, or a preferably plane-parallel plate is
placed onto the side (= top side) of the second
component, e.g. of a chip, which faces away from the
35 film element, i.e. even if there would be a lower risk
of substrate material adhering to the upper thermode or
the pressure plunger.



It is possible for the at | east one thernode contact 5 | ayer to have
~a maxi mum | ayer thickness in the range of 2 to 50 m in particular of
.6 to 14 um It is also possible for the at | east one thernode contact
| ayer, as neasured peipendicularly to-the dielectric layer, to have a
-non-uni form [ayer thickness. In this case, 10 provision can also be

‘made for forgg nglalsaygr&x}@c?krt%ss v adicehgnaithi Q ¢t hepat lf%?ﬁtt—%q_%le

t hernode contact layer, in order thus to iInfluence the t
conduct i vi t PRI PG GRRERCHRARERT PYERLADS Jdis] E@@rféidﬁhéh@-’moﬁa’st

Ione t her nodeggid@act lagyper aas 5@@@1:106{:@6&63@1@1«?&' ngfé tlg_% e%la%%tﬂe!)c
ayer, to cojpr two_or parti Ions (= 1 nq@iVvidual, K reglons
i nsul at ed fl’ﬁfﬁtd:ri@%&r}'ue?n I r’FltSr‘ﬁ stﬁﬁseh 0 F@%@P%%fd‘%%@%artﬁeal
regi ons Ban ]:nmdwng pto28sdi fder ebt nmdertalsl wndhdl ubecedbdsy edhis

differently LT B, ¢ of size and/or form In the case of a rear-side

t her node con Iayer it is preferred for said thernode contact
| ayer to have a 25 circular inner region without cutouts and a

ring-shaped Qut gr-cregh-ap V\éﬁﬁo&%&'ﬁé sald al&t f o4 g %&egﬁa%m}o

adj acent to the inner region. his case, cutouts, procee

the inner r&RYRCalPyYens raaqfamg?doeflmh@ sy %\*@%a@’@@ytaﬁogmr

the innep r%g@ akk lﬁlé’ﬁb@rekamreﬂlﬁﬁréﬁ@ ﬁlb.'f:@h!’h.@'lS' naed/ $£9iand o
have an ext er, dla in e range_of nd for the
(?ft S ha

ri ng- shaped 8Y§h ex’F]%iLﬁ eﬂ?%ﬁet erT Wth&%ng@eof
5to 20 nmm a’sﬁrdrrtagmmsewhéna ftr@memtdﬁ:é hegrade ea@Bst acdvéayerchd t

i's preferre%ofng{oﬁaltd é&eggmsdee tcl% én aver to be enbodi ed as at

| east two circular area segren are not ‘connected to one
anot her, run around the - 17 - bonding process region, e.g. the chip

bond reﬂsoniﬁﬂuhé§€*§¥o@b@'Sﬁéncﬁe hﬁ&fﬁﬁ&ﬂll% &@'Stﬁgsereéf'éide

further preferred to choose a radial distance between said segnent

in the rangeETEHR uRPEBRSE niaYier 5o¢yept ¢l ar ceverso the 580 Q,mast
Wth furtherofy ed@figdeant t Benahcteagkat, Wand h@é@@dﬁeﬁgaha%u%%y to

segnents hay mum ext i e range of

particul ar 5%65 %ﬂx]lz%‘:’fﬁﬁc 1 Y?rhagﬂﬁadlltsl oal 98y ﬂ?‘?ﬁ’/eﬁh?osﬁ@e size
wor t hwhi | e ignd h’ehde apemef afa¥imng dhe c:bmpitatem_«rpq)“t&medta@ Iaei/bﬁat sladyer
arrangegson e t ranged on.t he.r.ear S|de
and onegor rmtgr]e p %&ed %]%r ou ﬁﬁﬁﬁ% \Aﬁ%ﬁgfﬁap nettate tHro &‘Hh
dielectric Isawtmadylﬂameﬁmohemﬁ-nn tdfe fhe stohpyeenandaltact
second | ayery.ae fjse%tdﬂl%%leldy %hé@e&galéa/ gggdléctfl&% Yol PROEEL dﬂgfo

one anot her, wherein the at |east one therno cont act ayer an

one or more et mﬂﬁ‘%ﬁ%oldé@trd?%ém pé-rfber'f@ieculr@tglpntootﬂwe the

diel ectric laygoneie abhanged iﬂea{wt@@ﬂtﬂaﬂl@ Verl afhe " WHARHe

nmut ual erlaqp maani t hat t he .one %c Eore pl ate thrgugrl hol es

ei ther APr e RFaLdj ol AYERe thert oht 38t & aleFo5r2ar PRI d I9945 t

t heref rom Rxfm‘mealblgoncﬂm@tmltleaandwoe t*dlfer nuokeceid acbntayer wytr

t he one or geéilh ug e ndi cul _ar | y

t he di el ectrl < ayer ave a stg?l%%gée }éag g SH\ f”t]‘t?’

possi bl e forenthed i tbermedporfeqntaqt haveaa tThe more the rear-side
thermode contact layer, as seen perpendicularly to the

30 dielectric layer, laterally projects beyond the at

least ome component contact areas, the more uniformly
it is possible to regulate the temperature of the
component contact area.

35 It is also possible for the at least one front-side
thermode contact layver and the at least one rear-side
thermode contact layer to be thermally coupled to one
another by a heat-conducting component. It has proved



sided construction conprising a first layer (= first 30 part of the
_first conponent) arranged on the front side of the dielectric |ayer
.and a second |ayer (= second part of the first conmponent) arranged on
the rear side of the dielectric |ayer- 14 +s possible to arrange on
-the front side of the dielectric layer a first 35 electrically

‘conductive l@yepe Ge@reRyhiiSt icfonggﬁhorhﬁ@%oﬁ@%‘f{ﬁ SUGNL A% AN s &
antenna segnent, and on the rear side of e dielec rl% Iayer—a
second el ectior@gd yfesnduet ined dtayely efgexabdecomtenialictior brder

segnent - ot D @dbA S SRINBA thel tBESRCQ8L Y¥) Ar6ORRAG! iaNd
segnent for .two ends of_ the front-side conductor track, segnent.

Preferably, 1% fi9%t EhE s&CORE-SdRGuctEMGackr erEnehie atBesHesed
i? CﬁiI-Eyp@p?mﬂﬁun1ﬂaydeS)5 ﬁ?@@lOhf@neb@hoﬁ@renbﬁLﬁﬁ%fb&nlh%sca%e
of the two-sided,caonstruction of the first conponen e one or. nore
plated-throﬁgﬁqi)<§?ﬁﬁ§%ﬁ§§éﬁ7ﬁ?9$ﬁﬁﬁl%9d%f%ﬂ%nTheiﬁe #5sPHRVEE tive
di el ectric kayewcekbwhiileallf cedmkchethecbndsttliagerelengntt headi mst
conductor track- 10 segnRMor hg ,secand , g. econ
conduct or trackH%Egnent, t51§%§”én§t e%%gﬁ %%é?%d-?ﬁrogéggﬁ% e t%an
conpri ses aliledlddt iRie cBbAt 4d1id oeasfon metalee hpvhangsigiwdngheraal

rear sige arédrahseidiksy COARECT ivag el enpntr ML Ch erdRg t hrpugh the o
dielectric Ia¥fr nd whi c electrlcallg,connects the two contact

| ocations. & Q¥éﬁ%ﬁer? r PRBOBRTFEESESonEaMFer RIRVRDNt Bet be
| ayer, as seern tpérpenditaidiarllsy, to the dielectric |layer, to project
beyond neither the contact 20 | ocations nor the connecting el enents

of the one or nore plated-through holes. By positioning the

pl at ed-t hr odgh hotesdantsi de thheomegpoefefrrelde ¢thanidey c enbadt meayer
and thuggouts denthe L &U f ther + a.ngn-uni form ther nod
pressure is avo?g%d. fggvgngﬁoukggbégﬁeE%%%ﬁédoﬁ% t |§£%%%%e EFE%C%
that this alsdy<sar eventiormad t foaml prebsumelivr canduwmtrei ngtexdetled

on the pl at egrtiligoughthel-fs1 aRSRREH iR dest I eheNgG 4R | 3t t Gheater
than 50 W/ (m X), in particular from one or more of the
metals copper (Cu), aluminum (Al), silver (Ag), gold
20 (Au), platinum (Pt}, nickel (Ni), tim (Sn), =zinc (zZn)
and/or alloys and/or layer systems of these metals. It
has proved to be worthwhile for the at least one
thermode contact layer to be embodied as a metal layer,
which can also consist of a metal alloy or a metal
25  multilayer.

It is possible for the at least one thermode contact
layer to be embodied in the form of a metallization. In
this case, the metallization may have been provided by
30 a method in which, in a metallization laver arranged on
a substrate, a patterned seed laver in the form of the
at least one thermode contact area is produced by a
mask exposure and subsequent removal (e.g. etching-
away) of the exposed or unexposed regions. It is also
35 possible for the patterned seed layer to be generated
by means of a printing method using a conductive
printing ink. In both cases, the patterned seed layer

can be reinforced Dby an electrolytic material



30 Furthernore, it is possible for the at | east one thernode contact
area, as seen peipendicularly to the dielectric layer, to have one or
nore cutouts, e.g. holes, stanped-out portions, perforations,
penetrating conpletely t hrough the at-I|gast one thernode contact 35
-layer. In this case, it is possible for the one or nDre cutouts

"and/ or the t quﬁ?”ﬁ?1ﬁjar%%e$“E£ diqg t%%t% ts, Lo péOVIde
an optical infornmation i e.g. an a anuneric ¢ ara@?@

synbol , a grdgshined daY-erlgthé@taS@rn Exanpl es of such patterns are,
for exanple concentrically extending annuli, radial segnents, wave

structures, gparallel strips, checkered structures etc., or
conbi nat i ondAeheFRBFMOHR Fﬁm§aﬁﬁy 2ECReCAH tFLS0 elbengrroducerbcbsariove

el enent ®r amd demt Ifﬁd;ﬁ@t Icsm ¢ae beoprewidgd hythdes alod easbcelBges
is also possible for the | east one

t hei nrode con ac% Zﬁ ?t

t her mode co §%ilég& 9(?ﬁﬁ§%ﬁsq a2 PRS0l WP2d (anbPreeTt BLREFE
an i nher ent Stohuertatriory) Whabhataon! i kedhsei be Mdndirdg,zelamsnation,
security fe I st 0 tlcal cognltlon
systens or E%Eygkg?é{ 5ﬁﬁﬁﬁﬂggppos§ﬁ%#g f%% |rs ﬁg%?e ¥tda @

t her node comE&dt) dayéﬁMMQQMaproduced and for the cutouts to be

formed ggbsequently in the whol e-area 15 thernode contact |ayer, e.g.

by laser ablation. It is also possible for the cutouts to be present
in all proddéti f s®hfes RASTHE ] hdoFodEheonthctl¢agfer one fFhermode

preferred fQ:rontdéQ:tar Gayieat | @cof chhgrore Ohamrt%b‘é'ét outs tgathecular
t hei node conta area togge |nﬁ§E§ range of 5;: Oto 1:5. CUtQuts In
t he thernodgaf' cPAEPEYPERN GQQPBFElF Fea PéyePaéFFQH&éJ
above the tmmmmmtmlm,amwdmwxwﬂwgﬂﬁr@mw t he

t hermode; 25 contact area to adhere to one another through the
cutouts, thus inproving a nmechani cal connection of the two |ayers,

t he so- calléﬁ|1ﬁepra§@rradhégro¢h&rﬁthéeﬁeqlmm&ﬁth¢mm¢@eraDdEact

fgn;?Ctalfggkgﬁﬂhetan§il§¥?ﬁe@dh§§&9n D NELRA 1| YR 1% ImaBebIUs'
y at 1s stable in a temperature range of 25 to 300°C,

in particular of 25 to 200°cC.
20
It has additionally proved to be worthwhile if the at
least one thermode contact area has a circular or
rectangular contour. It isg preferred for the at least
one thermode contact area to be embodied as a circular
25 area, having a diameter in the range of 5 to 20 mm. It
is further preferred for the at least thermode contact
area to be embodied as a sqguare, having a side length
in the range of 5 to 20 mm. Preferably, the at least
one thermode contact area has a maximum extent in the
30 range of 2 to 50 mm, in particular of 5 to 25 mm. It is
further preferred for the at least one thermode contact
area to be adapted in terms of size and form to a
thermode assigned to 1it, e.g. to have a gize and/or
form very similar to or the same as the contact area of
35 the thermode.

It is possible for the at least one thermode contact

area, as measured in the plane of the dielectric layer,



30 above the thernode contact area and a |ayer, e.g. a dielectric

| ayer, arranged bel ow the thernode contact area is of inportance in
particular in the case of a card lamination, that is to say in the
case where a |layer covering the therned&écentact |ayer is applied to
-35 the antenna substrate. - 20 - ‘area has a surface relief, e.g. a

‘rastering, adigadaster ‘Iﬁzrﬁi £ [ u . oktoi s _pegsible,. in
order to formthe surfac}élre i%’f%éﬁ%rﬂgné%%bgéfsf{gﬁgo ié ?’8 %@ B]?'léssléld
into the stil3rdefbratatie atte edstbne 5 t hernode contact |ayer, thus
form ng at | east one thernode contact area with a surface relief. In

this case, it is possi?%ﬁfgo the surface relief to bring_about an
optical effédt, L8 §o58 rEeT i Gheefdecte@fh OB WRSIMAA8 eCORITRFET
el ement br daleaortd ivevel ereatidtn Chayde provkaedsbynt hgeat-ahgasihr
one t hernod cggt%ﬁ} | ayer . ssi bl pne

Lt IS for_the at |east
t her node corit ac Iayé?htol%epgfgéfﬁﬁééll cgndﬁ%tféeF?'cgﬁhe%?e&1§§
the 15 | ayemdssritilyg for frhestattobpamentnandimrmond heoatateadtyene
conmponent ¢ i cal i fr t he
| ayer form (r%{ggt easi?"i{% 12% s %\%ﬁ%ﬂaﬁ%rgﬁ.g%tﬁgggggﬁgéét 96%{39’ to
conponent cél%Rt dar épn-20iifipnhi dayase, thicknsissn cdm béhiwde chee,

the at §eastpnadihgel nege s08bagk ¥Ry £ DEBhESET169ELY thickness

conductively copnected to. the first conponent, e.g. one or nore

conduct or t EHfentd ddh &8°andhint C aRF orthar@csle | sa5tastve

conponent cdnrfvet, ar éa befsmde 25thhe bogwli ngnpnoease, ecle theecehial

bondi ng process ut .to be arranged separately therefrom i.e. in a
4 et

manner elechF%é¥iijﬁ?ﬁP§f§H M8 %er the bondi ng process.

30 In this context, provision can be nmade for the nethod according to

the investian fyLt BELINIA J O GPMRRLSE, L NPLOL! QUNG BLARL S YR AG AN
el ectrically conduCtive connection between the at |east one t &rifode
contact | ayerd¥fid ta3fe seserreopandiceherivrese thapdaehrectand/ dryas,

the at | east:PONEoREFPOBERLC WY agbrar gartIQ'tLS R s agbi ?iﬁﬁqtv?d%alby

thermal or el se nmechapical seyering of preferably thin _contac
bri dges du”qﬁ?%qﬂ§%xﬁﬁ§“bated from one another. In this case, at

least two of the partial regions can consist of
20 different materials and/or be embodied differently in
terms of size and/or form.

In the case of a rear-side thermode contact layer, it
is preferred for said thermode contact layer to have a

25 circular inner region without cutouts and a ring-shaped
outer region with cutouts, said outer region being
adjacent to the inner region. In this case, cutouts,
proceeding from the inner region, can run radially
outward and/or arcuately around the inner region. It is

30 preferred for the circular inner region to have an
external diameter in the range of 1 to 5 mm, and for
the ring-shaped outer region to have an external
diameter in the range of 5 to 20 mm.

35 In the case of a front-side thermode contact layer, it
is preferred for said thermode contact layer to be
embodied as at least two circular area segments which

are not comnected to one ancother, run around the



process. For this purpose, the thernode can have - 21 - cutting
contacts or a contact bridge can be nelted or destroyed thermally in
some other way by the thermal energy of the thernode. The use of a

| aser for severing the contact bridge-i §7akso possible. 5 An
-electrical insulation during the production process can al so be

“advant ageousodrﬂiltr{beaﬁjp&gg\é nge ¥n duri Lng }{é“éé{%?u]%}lanrgf %IA&'TI

el enent, the therno cont act I's”ele y conduc |ver
connected t @ & est d—ééﬁﬁ@ﬁ@nt th@rgfr@me ofnnotlel g orehrs or Jitr adle

segnent s, and{;afh&nepPe £ EPEEAC M ORES s £ ORt %Idlaarleaélei?% At Rlen
nmore el ectrical_contact |ocations of the nmultil @/er ed rrent

in order inShM% SEFESacHPevERPMPFBYEE pPHdUE @dﬁ“oft%orﬁ)@@heodél

| ayer 155t hlnémﬁ&sﬂ:aﬂ)yoel aGtor opd aBOngmt h&\tlﬂlﬁ f@rﬁl@érbbﬁ&@&%n‘éfe an
electrolythzlay £9ns FECtI 3_ in . particul in order to_inprove an

el ectrol yti ¢ Heth ?%? SEFOAR 1991 ?%?%f%?%ﬁ’éﬁ? ve a
el ectricall ynamn!dumt |eaoetsmt ucinreshef tramgiel | ofel evento AbUefmt he 120
bondi ng Pr 0GESS Cb%_ a glectrically insulated thernode
contact |ayer can vant ageous e.g. in order to avoid

el ectromagnetic int erference effects as a result of the conductive

area of 1phe 1tﬂ1eh&@deaaam;%ﬁah@yerpf&&QnJWCbbonT&éﬂwﬁlfg Q?G%e
a

in particul an 2% ant enna._ Furthernore 0SSI
fine adapt ati®i of Pﬁ@lfigeq'i}é%cﬁl?@tbec‘étf‘ﬁ’%‘?’éﬁ B%ﬁsrreénsfjeﬁsﬁ héayer

capaci t ance aﬂreal@absaquené proeesside,d.a bsyecE@@dlslé?{/eﬁ h@%&%ﬁedf on
or

abl ation, at_.the_thernp con | ayer. 30 It al 0SSi

the at IeastthoenerFﬁern%Jd‘g ﬁ‘Pg]Ct oGy &F t BOFSr rﬁ]}‘ Tt 1’8‘? oles

el ectri cal w&qﬁnep&n&trﬁhe f thmoedlenmite Biellkicsrdaselapepvigidnigan

al so begudendalg the i ipashe oRe-LOS{ Mude CORTBEL LAYShal 9 be 3 part
e Bet s &

of the electrical conponent before |ng pirOCéss,
part is deccumdd igfaldsy tove @@?ﬁﬂ@bl)pr@@@@@Can‘delhecebyebEGdnEs one

el ectrical | vyjdiafdn Ve wrr@inby chepagat i pa i t hyfes Ft%f“émﬁo%é e k@Sl Of
the CondUCt%Bykaggﬁuiléhgagnéué%hgéggrglggggeghggugﬁ holes, as seen
perpendicularly to the dielectric layer, are arranged
20 without mutual overlap. “Without mutual overlap” means
that the one or more plated-through holes either
directly adjoin the thermode contact layer or are
spaced apart therefrom. Preferably, the at least one
thermode contact layer and the one or more plated-
25 through  holes, as seen perpendicularly to the

dielectric layer, have a distance of at least 200 um.

It is possible for the first component to have a two-
sided construction comprising a first layer (= first
30 part of the first component) arranged on the front side
of the dielectric layer and a second layer (= second
part of the first component) arranged on the rear side
of the dielectric layer. It 1is possible to arrange on
the front side of the dielectric layer a first
35 electrically conductive layer, e.g. a first conductor
track segment such as an antenna segment, and on the
rear side of the dielectric layer a second electrically

conductive layer, e.g. a second conductor track segment



- 22 - worthwhile for the at | east one thernode contact |ayer to form
a part of an electrical conponent of the filmelenment. It is thus
possible in this context for the at |east one thernode contact |ayer
to constitute a part 5 of a capacitor-ak®a; of a resistor or the
-like, as a result of which the function and performance of the

‘conponent cappe agwféﬂeaﬁe@mw et C&f\cetg@b'omgpr t@snﬁaettfﬂee

contact layer itself to be enbodied in the formof a“col

el ement haviSRFTETS 03T i HERY F09F nic C&fc £ A& dearc el cEacikn

series or eksemeantparakbebrablily, th@héeSﬂlﬁtttaetdcoga@Esﬁat cbhai&t8kso
possi bl e for th?‘t at | east one th gs cont aci3 er to_he forned
g

From a mat eff8C% RATTEUS ARFsGEFBEI: W t FoT Lgarkot & 2ehaORalI 1A the
conduct i ¥i t Yortn cfhicsrec age mcn:te |t91mmssmbt ecHorcdde dfatheotduesioad

within the I 0 tac er ta I in one
direction. %ﬁ:ﬁg cgl%tgg)gr ea é fojgf gxﬁ t%g}éjeg%%pl e sleh®
that the thelmbee-comouct Zbolayerbe‘@vé&n medef rf)mvlp‘ar aﬂ@ enducthees

construct ed rhemdsher ngy | Mhéoﬂ‘i!é(ﬂe'c‘t‘ﬁl%ml@arye%] 1é1:E %nﬁe@@at

i nput on an out er_side of the thernode confact a er, aster

conducti on P& erliBIsF ocjc@f%rt n BhE-di FBEt | dri st sa@@%&ﬁ*%@# el track

struct res, s\é@ﬁﬂé@@$ reﬂuﬁ:edtﬁé h%aatco@fatdtméy@ﬁ OC@_u S itk second
per pendi cul ar %’P] gctl at| ve thereto. %19 er hand, however,
the heat coffGl ﬁrc ﬁag Iﬁé’n@@& PHO& drget ed manner by

means of vary| ng the | ayer th| ckness of the thermally conductl ve

mat eri al . I i o] . r npde L yer. Lo be
partly or co e‘Jfl T'& ?@ﬁ%@ glog%én ?Poﬁ?f‘%ggdl%gl et%%% larfer a]fl art
t he bondi nglpﬁ@é:é@@ B e o‘rrqm‘r & igie cowti e precesside epsd 85sdhe

inventipon i goexpl-akped @YeM@ﬂtORﬂﬁﬁﬁﬂpkﬁnQE|@H%&Hbﬁh@ﬂ%95§ ??écérlc

plurality of exenplary enbodi nents with reference to OW Nng
dr awi ngs. TH@YEFavﬁ%sWhFﬁh elertrigaddy tPRAAPES f fhehdwo contact

i|lust ratl omocalt@oatgr el )IthCfl%mit;{x%ﬁﬁéﬂl)} ﬁdﬁJedttlQa SC@te 1éastheone
figures: re 1shows i.rsi_electrica conduct
obbaempRay Graast L h

5arranged o Y51 eBFr FESR Perpen 1cula9&y to the
dlelectric layer, to project beyond neither the contact

20 locations nor the connecting elements of the one or
more plated-through holes. By positioning the plated-
through holes outside the region of the thermode
contact layer and thus outside the region of the
thermode, a non-uniform thermode pressure is avoided.

25 It should be mentioned in this connection that this
also prevents additiomnal pressure forces from being
exerted on the plated-through holes and possibly
destroying the latter.

30 PFurthermore, it is possible for the at least one
thermode contact area, as seen perpendicularly to the
dielectric layer, to have one or more cutouts, e.g.
holes, stamped-out portions, perforations, penetrating
completely through the at least one thermode contact

35 layer. In this case, 1t 1s possible for the one or more
cutouts and/or the thermode contact area surrounding
the cutouts to provide an optical information item,

e.g. an alphanumeric character, a symbol, a graphic, a



| ayer; figure 2shows a second electrically conductive |ayer

and a thernode contact |ayer, which are arranged together on a rear
"side of a 10dielectric layer; figure 2A shows an enlarged vi ew of the
rear-side thernode contact |ayer accordipg-to figure 2; figure 3shows
-a superinposition of the layers 15according to figure 1 and figure 2;

-figure 4sho cti V=1LV of the ayerss_shown _in figure 3; figure
5shows t he gsactf’cl ?)% { \ﬁf%m P8 sHtnF ﬁ£ patterns are, P rx@mﬁ’,l%'
addi ti onal | yCquemta:rlquJh}steeatemmZ@ofanaudhl p mﬂiat]y\ose@eém’osles wave

figures 6, Qeddrdaand 18,191 gach (a5 sShO"‘E}%%@]?éfé&t gj/:%% L _gf%l y

conductive layer tn accordance with f ur es
16 and 19 i ®#%ach %s@%lhwth@ngeébﬁae@rfectm cdtdlsy ’\E@Yidu@t securdyar

i n accor dancg amdrt f iguascarbhegethen cwiehit &t e&PeE&éﬂglgiégﬁiS U can
further exe |%§ng&%£l ment, of the thernode contact 30l ayer; figures

7A, 10A, 13 SN iheah LaR8CsHBR hRCENPEPgEANyREW SRYVERe
rear-side ther mde ebsb agiod ayiere ackxaf dithe totf i DeHEs bneal0irhb3mele

o 1% 35 USHER Bt 18, AT AOOLED N LGEEN, R0 S B 1o
have an inherent coloration, which can likewise be
10 utilized as a security feature or for enhancing
contrast for optical recognition systems or as
decoration. It is possible for firstly a whole-area
thermode c¢ontact layer to be produced and for the
cutouts to be formed subseque_ntly in the whole-area
15 thermode contact layer, e.g. by laser ablation. It is
also possible for the cutouts to be present in all
production stages of the thermode contact layer. It is
preferred for the area ratio of the one or more cutouts
to the thermode contact area to be in the range of 5:1

20 to 1:5.

Cutouts in the thermode contact area can make it
possible for a layer arranged above the thermode
contact area and & layver arranged below the thermode
25 contact area to adhere to one another through the
cutouts, thus improving a mechanical connection of the
two layers, the so-called interlayer adhesion, in the
region of the thermode contact layer. The interlayer
adhesion between a layer, e.g. a cover layer, arranged
30 above the thermcde contact area and a layer, e.g. a
dielectric layer, arranged below the thermode contact
area is of importance in particular in the case of a
card lamination, that is to say in the case where a
layer covering the thermode contact layer is applied to
35 the antenna substrate.

In accordance with one preferred exemplary embodiment

of the invention, the at least one thermode contact



according to figure 1 (corresponding to - 24 - figures 6,9,12,15
and 18) with the second el ectricallyconductivel ayerandt he

"t hernodecont act | ayeraccordi ngto figures 7,10,13,16 and 19; 5 figure
21 showsaf urt herenbodi mentof afirst eleckpi€ally conductive layer with
-an inner chip bond region, said first electrically conductive | ayer

“bei ng arrangﬁgionhg fron%P§f98e°E%%ﬁféfm eLe trhctﬁ erln%ffuguie 22

shows a sec el ectrica cond i've 'l aye orn1 a
cont act - makifidg besgi ot aidf Bradiekemde tommttate | ajér , Whi clvsaridlarr anged

tOQGtheronakﬁ%kﬁ‘QQPfﬁQhﬁl@ﬁérbﬁrEQXerellef, for an embossing die
to be pressed into the still deformable at least one

5 thermode contact layer, thus forming at least one
thermode contact area with a surface relief. In this

case, it 1is possible for the surface relief to bring

about an optical effect, e.g. a diffraction effect. In

this way, a security element or a decorative element

10 can be provided by the at least one thermode contact

laver.

It is possible for the at least one thermode contact
layer to be electrically conductively connected to the
15 layer forming the first component and/or to the at
least one component contact area, or to be electrically
insulated from the layer forming the first component

and/or from the at least one component contact area.

20 In this case, provigion can be made for the at least
one thermode contact layer to be electrically
conductively connected to the first component, e.g. one
or more conductor track segments such as an antenna,
and/or the at least one component contact area before

25 the bonding process, e.g. the chip bonding process, but
to be arranged separately therefrom, i1.e. in a manner
electrically insulated therefrom, after the bonding
process.

30 In this context, provision can be made for the method
according to the invention furthermore to comprise the
following step: severing an electrically conductive
connection between the at least one thermode contact
layer and the layer forming the first component, and/or

35 the at least one component contact area. This can be
achieved e.g. by thermal or else mechanical severing of
preferably thin contact bridges during the bonding

process. For this purpose, the thermode c¢an have



15 figure 23 showsasuperinpositionofthel ayers according to figure 21
and figure 22; figure 24 showsafurtherenbodi mentof afirst
“electrically conductive |ayer arranged on a front side of a .
dielectric layer; 20 figure 25 shows a 8&cend el ectrically conductive
.layer in the formof a contact-naking region and a thernode contact

“l'ayer, whi ch A etheronarear si dgpf gdiel ect i c [o 25

figure 26 sﬁgaggééégggﬁg%é?%i%Eoﬁtﬁ%fayé?% ggcggéi%?ﬁc#%|%§¥geg4cﬁhd

figure 25; destroyed thermally in some other way by the thermal
energy of the thermode. The use of a laser for severing

the contact bridge is alsoc possible.

An electrical insulation during the production process
can also be advantageous in the following way: during
the production of the film element, the thermode
contact layer is electrically conductively connected to
10 a first component, e.g. one or more conductor track
segments, and/or one or more component contact areas
and/or one or more electrical contact locations of the
multilayered film element, in 6rder in this case to
achieve improved production of homogeneous layer
15 thicknesses by electroplating, that is to say by means
of an electrolytic layer construction, in particular in
order to improve an electrolytic method for the
electrolytic layer reinforcement of electrically
conductive structures of the film element. After the
20 bonding process, by contrast, an electrically insulated
thermode contact layer can be advantageous, e.g. in
order to avoid electromagnetic interference effects as
a result of the conductive area of the thermode contact
layer in conjunction with a component, in particular an
25 antenna. Furthermore, it 1s also possible for a fine
adaptation of the frequency to be effected by means of
the capacitance in a subseguent process, e.g. by means
of a laser ablation, at the thermode contact layer.

30 It is also possible for the at least one thermode
contact layer to form a part of an electrical component
of the film element. In this case, provision can also
be made for the at least one thermode contact layer to
be a part of the electrical component before the

35 Dbonding process, but said part is decoupled after the
bonding process and thereby becomes electrically
inactive, e.g. by separation with respect to the rest

of the conductor track. It has furthermore proved to be



figure 27 showsaf urt her enbodi ment of asecond _
el ectrical l yconducti vel ayerw t han i npl enent edt her nodecont act ar ea, sai d
.30 second electrically conductivel ayer being .
arrangedonar ear si deof adi el ectric | ayer;22figure 28 shows a first
-electri cal I y conductive | ayer in the for m of a bondi ng pad and

cont act - :{1%4 g\? o ar nge a, front

side of a d| el ectrl ceiayer %gg}:el (;%V\r/%a S ]9%? %‘pSg{lE?Sﬁ ([)LF}f’tef’fe

| ayers accortdt ngexm &i yares L awe EilgCItElQSl component of the film
element. It is thus possible in this context for the at

least one thermode contact layer to constitute a part

5 of a capacitor area, of a resistor or the like, as a
result of which the function and performance of the
compenent can be influenced. It 1s also conceivable for
the thermode contact layer itself to be embodied in the
form of a coil or coil element having a predefined

10 inductance, which can be connected in series or else in
parallel with the rest of thé component.

It is also possible for the at least one thermode
contact layer to be formed from a material that is

15 anigotropic with regard to thermal conductivity. In
this case, it 1is possible for the heat conduction
within the thermode contact layer preferably to take
place in one direction. This can be realized, on the
one hand, for example such that the thermode contact

20 layer is formed from parallel structures constructed
from thermally conductive material. In the case of a
heat input on an outer side of the thermode contact
layer, faster heat conduction preferably occurs in the
direction of said parallel structures, whereas reduced

25 heat conduction occurs in a perpendicular direction
relative thereto. On the other hand, however, the heat
conduction can also be influenced in a targeted manner
by means of wvarying the layer thickness of the
thermally conductive material.

30
It is also possible for the thermode contact layer to
be partly or completely removed again from the
dielectric layer after the bonding process in one or
more succeeding process steps.

35

The invention is explained by way of example below on
the basis of a plurality of exemplary embodiments with
reference to the following drawings. The drawings, in



- 25 - 5 10 figure 30 figure 31 figure 32 shows a further enbodi nent
of a first electrically conductive layer - arranged on a front side
"of a dielectric layer - with an inplenented frontal thernode contact
area, which consists of thernode contacB3area regions, and a chip
.bond region; shows the second electrically conductive |ayer in

-accordance W i gupe 25; §§§k ho as i iftion aof the_l| [S
accordi ng t\grﬁ%{ﬂqego zzasshlcin |gL§e ﬁe F?Eg?éegggg%%fﬁs a 1% stmleg)égiy
formi ng a fiSCheredysordst nofaitd U sy 9caler- Bl idiearfiangss on a front
side of a dielectric |ayer and being enbodied as a first 15

el ectrically .conductive layer 11. The first electrically conductive

|l ayer 11 forrdUko lohi PPl adt tdiéds Sechtd ol LvhereihcEhees lpyer
chip confact area 23 | saxxoinged edrt oaa o - siide cont act arekchgrarea
13" for a first plated-fhrough hole 13 and via a coil- 20 shaped or
spiral conductor track %%ﬁ%ht 21 of a conductor track 20 to a
front-side domuast 2nakisipwes ea 48tofdr ehethiridaplat edntiheetgh haler

15. The second chip co t ar £ C ted t i near,

remai nder of the coil-slggngoﬁﬁg%ﬁFg congﬁ%¥§} 9%3%%Lseghéﬁp 2fr§y
25 means of a front-si RCERMTSR!T - RedkeHear ean 142 foean setdad of a
pl ated-1firough hol e 14.gfdoaker2c SNOWs 2 second | ayer forming the
first conponent, said second | ayer being enbodied as a_second 30

el ectrical | y &G 've‘se}F%{‘\}%r ap  FHREIheVisde Odnt &be | Fpar-séde
which are arranged togefthermede a reantabde ofiahke di eheesfdtnayeko
The second electricallyffondug%jve | ayer 12 has an arcuate conductor
track segnment 22 of the fiducior track 20, said conductor

figure 3 shows a superimposition of the layers
i5 according to figure 1 and figure 2;
figure 4 shows a section IV-IV of the layers shown in
figure 3;
figure 5 shows the section IV-IV, as shown 1in

figure 4, additionally with an illustration
20 of a chip and two thermodes;
figures 6, 9, 12, 15 and 18
in each case show the first electrically
conductive layer in accordance with
figure 1; '
25 figures 7, 10, 13, 16 and 19
in each case show the second electrically
conductive layer in accordance with figure 2
together with a respective different further
exemplary embodiment of the thermode contact
30 layer;
figures 7a, 10a, 13A, 162 and 192
in each case show an enlarged view of the
rear-side thermode contact layer according
to figures 7, 10, 13, 16 and 19;
35 figures 8, 11, 14, 17 and 20
in each case sghow a superimposition of the
first electrically conductive layer

according to figure 1 (corresponding to



35 track segnent connecting a rear-side contact-nmaking area 15" for
the third plated-through hole 15 to a rear-side contact-nmaking area
14" for the second pl ated-through hole 14. Furthernmore, the second -
26 - electrically conductive |ayer 12-c@apri ses a rear-side
-contact-nmaking area 13" for the first plated- through hol e 13 and al so

-an el ectrical connecting. ng, copn i

cont act - maki ng area 14"945&%§g%he' t?é]w(;rrgrgdeetgzo%fl Payeg 6?1eA§econd

illustrated in an enl argeechahdeilyn f¢<gmrﬂ1eci2¥¥et hel ayresr modarct ontiAct

| ayer 30 has differently,gephodied pa Ea%lt regiAns ama@@ér&?ﬁgf or ra(oof
dis

a spoked wheel 10 having, a thickness con5|st|28 of an 1 nne
("hub") having a di amet EF9EFeS ahs ol er 131 n® (2R&¢nd97 havi ng an

ext er nal 5di amehere D asM@ké t Ai ckRessdy andusbdweiait dyrand alse

ri ng-shaped region (" r|n of s i ch.connects the |nner di sk
and the outer 15 ring a% ‘E ﬁﬁ% EO\({\{QHCFFIV§ #3 FYERenBBdiLREIRT K

= 24) radially extend|nghlpedﬂaﬁguk@glebenEQanea&hxhavEﬂ@c&ﬁﬂﬁ&ﬁﬂy
of 1/2 (Da - D - 2b), / a hei

Al ternatively, the therrm 19&'{'1 tlagaffgrﬁ %aﬁrﬁ ngsgcnrbe‘a gEopt
circul ar disk having a $i\<ﬂ%k¢|@stshel dndlanteke etaper di anet er Da whi ch

has, inig h%_gfwéyjz ndéh&@é aegéeanaa&neatgaﬁa?igf E%hdﬁ%«g%%erl
and an extern di aret er exe ary
embodi ment, k = 24) wedye- %h%péar@u%u@scgetaﬁrr@ﬁmwamgn@@d and a

radial ly, \Aher ein the pehatrsiedees refct h:@ay@ﬁge%h%% Oaif@maﬁ‘:@afr@@d
the disk axis and run paraIIeI to the disk aX|s \/%# 2 of the
t &ye

tabl e indicates typical “V&FHEST arftf part FEGar FY98d daglsgtric
val ues (|dent|f|ed by "pseéerably” in the table) of the Iayer

thlckne , xt di_ame the intern di a ter
and of ? flgz{lhé%e%%r %@%resentégée%?%?v%h%%dl Ff&nt aB]?

thernode contact |ayer 30coBELEYge ef Boghewsl aasdpbt gupesaal;
projection of; e layersnggsordi ngutrq_ﬂéxgur&i#@l%r[ gucgﬁ 2, agiSe8N

perpendicularly to the dielectric layer revea
correspondi ng confi gur a2} eFtBECRL bar copughave. laper womRRIS ORack

segments 21 and 22 of tb.@oﬁ@r@mé%ftaaake%c@ﬁﬂcai@efhe as seen

er pendji cul ielectric | ayer con nt arr enent _of the
Pr OIEl)t a g % e2t tont %“E’S nak?Hig°a eﬁ%eﬁr .lLE CSF@H%P-V@ teves

of the plated-through hoheshd3fdom16f hncbhtaccamak‘ihg eepduet @hd a

track 20 fornms a spiral yctuyre ent_in_figure

t hat the thernode Eont ac}?&rg&ﬁé? %%’El %sucselea e’r pgﬁ |g‘ul%¥?yaf5%ﬂ?eed3
dielectric layer, conpl @@@qel;rh@@vecrrs tehe rehicp smleac@f 1G adéad 23 rizy.
In figure 3 and in the ]‘_5)5(439\/\,1 ng figures, the conductor track
segnents 21, 22 are ill rated with slightly different widths in
order that tHEWRrMGp PPOWhe Pwo THRELHIRPSEFHRK s&fmenthe 21 layerss

made evident to a bEtteécé%i&iﬁgtht@ig@iéyz4F@M@Vﬁigure 25;
figure 27 shows a further embodiment of a second
electrically conductive layer with an
implemented thermode contact area, said
30 second electrically conductive layer being
arranged on a rear side of a dielectric
layer;
figure 28 shows a first electrically conductive layer
in the form of a bonding pad and contact-
35 making region, which are arranged together
on a front side of a dielectric layer;
figure 29 shows a superimposition of the layers
according to figure 27 and figure 28;



15 the width of the conductor track segments 21, 22 is not intended
to be restricted to this enbodinent, that is to say that the
~conductor track segnents 21, 22 can have an identical width or a
mutual ly different width and can overlapssubstantially conmpletely or
-el se only 20 partly. In this context it should al so be pointed out

‘that the CO A da' aﬁgnEQtsfé}th%% I% Hme:%Eﬁ?FIn th%}gst

followngflg es are al'so depicted as stral or @er
sinplify the illustrat |©heC¢-101/@/3e1ry chedfloturge| Aaleei r- eatraeyydaca

not intended 25 to be rgstyigt eds §0 (gﬁlg ﬁQQié%g%%I ng Lt i

| i kew se possible for said conductor trac e confll gur &d
as a zigzag course, as HRbHGHRAsIEFoBHaledthotnade élcgitﬁqttﬁé‘efaorm

of a singsoidal curve, whids acdhEfewdi chri sthernBdefrephegri natiLns
thereof, or else 30 in sone ot her é(va% Furtherpore,, the different
I

segrrents of the conductordt?4eks? HIR PP HREFP¥t al and rear
sides - can fognarg algedshaent | clad | ysecortisecliacariroabey otbaet:cwitie

respect to one another. j_Fljgryr ?40]]551 X‘(%eé ,%Clji]efmtl 2?:1' Olgd- not

true to scale - of a ’%;?a ere
dielectric |fmrel32 a $1il@vﬁ eaectsumirgpwnmml vefl aytd:ue 11layers

according to figure 1 agangethond e feanlzo -ad i shde JOV of the

dielectric layer 10 and a second ectrlcal y con ayer 12
according to figure 2 arranged on the rear side |OR of the dielectric

| ayer 10. Tﬁ&gﬂ%ﬁlxﬁbﬁﬁwéfﬁifii§&61£@@ﬂtférhyﬂ§ al engstheorponent,
secti onal Ilnedev IV|nrdL|cate i.n flgure As Tllustrated in flgure

4, the first%@i%cttieal f§¥ELn U eF 59894 1 OBn P t RECRECGidle ©
el ectri cal | dicdreuatiicve layeer 1andre Y i dedmb@dih& outser sur frage tof

t he di trd h h | 3 10

peﬁetlr:%ig(r:]grt%rdo%)iﬁralha& di e ec@r%ggY%’tye? %Ot ﬁs%%e corﬁgesponéllﬁét
front- and @@C@Jd@lddhtdeMWm knems 1B’ foumd 5twandhif” cbothb't
are {11 ustrahetd ma el hed JEANEI, POl DRLLEE dhsp pgﬂtéégbgkggy 213"

the section., The thernode contact [ayer 30 having
thi ckness d #nd AEVFRESE (Her ArodeBumsdcie a?@&tggtoﬂakhégom@a edd’

side is arraagedaonfimr@aeteadehwﬁg@ﬁ‘ hbeedie] eghpi ciayel é@al-
sai d thﬁa %[co act |ayer havi n(}glgcut outs 36 runni throug

entire Tayer knéds P3G Fi GoreUst ?ﬁom&rél%chéﬁﬁ%lreéltse@ |oﬁ’f ot
true to scalenduwftarnecmdit i 2ayeved fﬂﬁdnﬂarmtcdnta\dﬂt&haﬁﬂﬁgl 8ftea
subst anti al I .C ustrated in.
figure 4. Fi éur g_:rorge gﬂfll ongf#gj@%%e&ﬁ&ﬁ fl%hl Jﬁﬂl%OSSﬁang\/\S?up
opposi te t hEORSEEs 60-emd261 iin @Iptmttect)ntonav\/rﬁmameyemmaeramged
in a method they cfdlm%ara@ Y R 200N é&?dﬁ%éf'ﬁ%&é]@dsé&n&@' sreqt,

1. In this case, the | ower thernode 60 act
5 means of a front-side contact- -making area 14’ for a

second plated-through hole 14.

Figure 2 shows a second layer forming the first
component, said second layer being embodied as a second
30 electrically conductive layer 12, and a thermode
contact layer 30, which are arranged together on a rear
side of the dielectric layer. The second electrically
conductive layer 12 has an arcuate conductor track
segment 22 of the conductor track 20, said conductor
35 track segment connecting a rear-side contact-making
area 15'' for the third plated-through hole 15 to a
rear-side contact-making area 14’’ for the second
plated-through Thole 14. Furthermore, the second



rear-side thernode contact |ayer 30, and the upper 30 thernode 61,

whi ch can be enbodi ed as a heated or unheated pressure plunger, forns
~a mechani cal counter- bearing for the | ower thernode 60 and acts on
the chip 50. An internediate strip (net2bl Fustrated) can be arranged
-between the chip 50 and the thernode 61 and 35 is, for exanple,

i1 cone- coaldkor; oy dedhah i g0 adhesi 4y fe &hﬁf{@esﬁogt Lag. 1 0330

ot her way, in order to prevent soi cont of 't
t her rode 61 SARTRE THHHES | AGSAedids anﬁ0¥hﬂ;§1€a| %brﬁﬁh@éﬁ@@dbéhapmh -

29 - of the HdIL% nmagde Ghat 02186 CiM P Sct i el ddeddiRly fléltaﬁ%nt
illustration, e figure doej not designate all conponents with t

ref erence sﬂjﬁsc i FOPREStPe TeRFef g e CoRtRgte Med ige area 14' o
corr espoBdi ngp rtﬂf@rteimﬂncﬁiegnﬁarﬂzadﬁjllcﬂteﬁd 3 figure 4. The end side
32 of the thernode contact |ayer 30 facing away fromthe dielectric
| ayer 10 has, as the thernode contact area, the function of serving
as a cont actAsarehldgrrac¢d oier pnt kolerdedcMaraser sin nfigated2hn the

figure 5. 1 bl t rh t her.no e
thgr node GOOCakFeﬁLCg%%ecfyG% |nsl{é§(nelc£2p%o I?l% rrp(aﬁgt%%?%ﬁlqul theElnf%\g%llEd

of 200C. Thé&a%misey arﬁfgéoaﬁ t e u BiFSy t:h@r nm@mspf t Aatsnakad grézyeedf

the therpgodenpridde schicpithnskde af thgnéitmelengnt S, l%nlé%ua'éﬂl%k
hi gher than QB'P%%J he .l ower thernode 60, As a result of
in

t enper at ur e avings 30SdPPrE Sy Bbt aidht sPBEFF| Cr:'(ﬂﬁl r‘g‘jrlm"

effects in ﬂfm;maﬁeamfekhem@nnaﬁ:bmagem‘ems a%@ei)lmet:lﬁi@]gn@@@nb and
appl i ed bet v§eﬂ QEF dip 50 an t he 20 chi p..cont act _areas
e

3,
be thermal |y act e ahesa‘? fhi T SRARSL e PGP he t%%(ﬁ’gn
contact | aye?rpfﬁ‘{Ede) t weitbhbweronrserasndehé0 iamey sdiskhdactiedthdr oughar

the di ejsctnligd ayel Mt ont NEalhip OBl aCh; &7 GA%GRadt: BB RLTE

activation e connecting neans 25 resUlTs in a pPer
nechani cal cormed)i oraBéaht®En PHeEnHiN S0rgatangelali pelumntt @0eds

23, 24, and HAusmded Vwﬁgﬁm%fhlpz SPpand phe-mubii | ayes adnt bleMepi /x
el ement 1. The enq}faﬁ the chip 50 is smaller than the planar end

si de of the 61 and optionally 30 also smaller than the
pl anar end side of the |lower thernode 60, in order that the thernodes

o ot AL B PG e 50 Rl 3pEInet) el
23, 24. descrlbed as a circular disk having a thickness d and
| an external diameter Da which has, in a hollow-
cylindrical region having an internal diameter Di and
an external diameter Da - 2b, a total of k (in this
25 exemplary embodiment, k = 24) wedge-shaped cutouts 36
uniformly arranged radially, wherein the pointed edges
of the wedges are oriented toward the disk axis and run
parallel to the disk axis. Column 2 of the table
indicates typical wvalues and particularly advantageous
30 wvalues (identified by “preferably” in the table) of the
layer thickness d, of the external diameter Da, of the
internal diameter Di and of the width b for the present

exemplary embodiment of the thermode contact layer 30.

35 Figure 3 shows a superimposed projection of the layers
according to figure 1 and figure 2, as seen
perpendicularly to the dielectric layer, which reveals
the corresponding configuration of a part of the



35 Athermally activatable, e.g. thermally curable, adhesive or a
sol der can be used as the connecting neans. The connecting nmeans can
"be applied, before the - 30 - chip 50 is placed onto the chip
contact areas 23, 24, to that side of -tBg ehip 50 which faces the
.chip contact areas 23, 24 and/or to that side of the chip contact

-areas 23, Z%Mﬁgﬁc%ﬁ?&:ﬁe &Q_H?% bhe an4hey %ma rl% ﬁductor

adhesi ve can for exanp ernosetting

conducti ve, Qﬁﬁ?%o%%oﬁé@:@%%Wyﬂaﬁheéﬁvéaﬁﬂnﬁ¢ﬁﬁeﬂﬁ¥ﬁnkﬂﬁkﬁdto the

preferably spherdeatic nspa Elbat d@fgtﬂtférﬁcs eréﬂﬁéﬁeﬁﬁt %'f p@t&é' &8st -
e.g. netalized ballsoﬁh%e es or ate ets, which _cures in a

t enper at ur e FHhgecaF aEB?B?F paking ogecps é&prd%?n%%el?né 13-
seconds \AiByht\mylﬁf'emgmﬁt@ pmtaéd—pﬁ’lfﬁdtﬁjleshcpﬁﬁOQSdth %slvmﬁ @his
copper ic re e in astjcs_matrix_are advantageous
in this contéxt. E%@thggﬁg eggﬁoaéﬁg 5@ §9318, %o§§FﬁFg'l§nggnﬁ§b
syst ens wh0§¢quﬂﬂuxﬂeslar58f@Nnéantrmmgﬁxgﬂn&éBauuabrthaveh&rmmde
bi nder conp tugn f = 0 [ ys

& 45! 195 onen belHEhl EQAOAGN! (BYSLEIP

By way of exarrp ead, tin of rumc e use
The di el ect rdlc,elt%@re?lqolayea pl%@t@%e‘f—@lm [FMeT§ athRi ciris s contadto

250 gm wbi chu.SRiyes as2@. CA I eusebst saie; hoenkhe o h bt ng! %‘ibtlt:%@ ly
conductive layer 11 .and the second electrlcally conductlve | ayer

Preferably, B9 i FAPEYM0Sedt5RCPVE BRI MBS LIPET22 250 5R) | ydars ﬁéﬁ%?d
Eol yol ef iﬂsmtnol yS)IIleyiif Bne, dpﬂf@rﬁézyifenteldpmsyetiﬁy: epgeer @haBOP:%he
aving a thig ss of -3 to 150 um ene .ter ate;
BOPP b|aX|af1$30r|en?ed%poliﬁgbp éﬁé% gggéﬁ §¥¥¥ﬁ?qﬁ el ? 1S
| ayer 10. Fuadeer@préentt tios @JbethSQGMUEﬁK)phatothelﬂyelﬂbﬁeher

| ayer 1fzad S f ayers,gnd/or
begldesPtheq%%eﬁ@%%$%égfg€%$ 8%n&§§?§%oﬁg%§k g% gﬁt%ngg fa?tgs not
| ayers are PROARARE bePwben B FiqRd etecthilsal eyt i vehanydrs

11 and the seropdyel@aitieakl Yesonducd verhaxersdnddss and/ 0100 can
consi sts of .ot her non conduc ive terials not nentioned above, e.g
1

a paper conpisi§ edn idgnticeye vg rPEaPl YUt | deffayert ol
first and sesahdcehectcrdalp ysmﬂmttiamh} ay:efn@léielirZ dis/ a1 ge only

f h t al | i t hi.ckne of
P 50 uht pRBraratr yor thifo CREHY o TnanRELa! A AyorsS onerersd it
exanpl e, ofhh&ﬂttbepgmmduﬂUQnnunaChlﬁbgmenmavél @ﬂchnpﬁagummn3
tin, zinc ofRn %k!oih%f %B@§§W9ﬁ?a'fl ngLor QP%thi%¥ d%ﬁ?
e conductive &

Furthernnre It is also possi e el ectrica
layers 11 amdrEidite b%@@%cé@tﬂri%%n§ooﬁ¥mplmfﬁe§h© dRdustration.

el ectrol yti grgwRivd:0r ceRgntroz2Rd cla{l Eﬂé@ra@ﬁ‘ttl'r@l?l ;&&C%ﬁﬁﬁglt I%\?}é:%?l‘?ie@

nmore copductive |ayers, .for exanple consistin
r 1t § S a1 PR Dot o hCo L o G SR e B GFF1 bPertkewise
t echni ques mm@smeGUCkm@rth@aﬂﬁtatbm@utﬁgﬁrStﬂaekal§égi§n§955t6|ebe

f I f h
dometal || 2ol B SIS o 1Y IGNCROFEE 150 34O PRCHP &Y o eIy

| i kewi se comsiwtsef %MgelE@tth@aﬁ¢@mCQﬁd@c51n3$oudal curve, or as a
form which is formed from combinations thereof, or else
30 in some other way. Furthermore, the different segments
of the conductor tracks - relative to the frontal and
rear sides - can be arranged identically or else in a
manner offset with respect to one another.

35 Figure 4 shows a schematic section - not true to scale
- of a multilayered film element 1 comprising a
dielectric layer 10, a £first electrically conductive
layer 11 according to figure 1 arranged on the front



20 particular nmetallic, material introduced into correspondi ng
_cutouts of the dielectric |ayer 10 and are preferably produced by
.means of at |east one electrolytic process jointly with the

el ectrically conductive layers 11 and-128 However, it is also 25

- possi ble to produce the plated-through holes by riveting nethods,
“crinping methogds, 1§} deyd ngppet L.he, L1 ke. The duct qr_ track
segnent 21 has - as ing){ cafg‘egei ﬁggge??gﬁ%e J_’Légfg?hel@ora%%;f uaa %egtonf
coi | havi ng NGRS 2HaWi aonaugksyandeysst weerretrrdingstof odEe @ 5
mm and a congucdfed ragk thedidef 9188 1OrS JEN tdegRUMREE N-.0fy s

is preferably in_the range of 2 to 10., The outernost turn prefer y
encl oses a riett ahgtl &CATER 33 hEPPnd 1d Wi GtemeRt 48 o abonamtdwi
a | engt hsof s2@-troriaal 80 1dme Theveonduc@li dataek seﬁnenﬁﬁf@rﬁfer@m y
has a | ength -of re than.1/4 of the innernpst turn of the conductor
track seymert: rggrna}{?é; sﬁélped%-lg‘a{gei Adi catlrrlg%l -#Jsrft i FHEgdreas Ly
preferably igentdectfioran olaekf tld onentlur mthd t $schmdt helrote ialadd v
possi bl e for.dhg didme t side e_] rs _
expl ai ned with reéfﬂelr‘.;egnceg?%?f fléu?aefﬁ ?gg‘?ii%g(?eog, sto%% QP Rbr &Y AT
| ayers and t&f figtend¥okeetahyl bavear| afi ndhenglatkd-thronghshed oki (18
or a regbon +&f Bstpanstencphy ehrdughanderafdidngRurth rg¢g kiid
al so possible for the fil ,e?emant 1l%‘hlo not lto(!f)ee, J'rese%{{ég}l’)n 0 IV}J"EhS
separated f GOFCFSPABHIRE bergirt 6R% ¥$3m p CORERSEPalkidvichg
a mul tiplicidnessf 131 ntel epentadl 16 i dentizal dypeiwhi68rat8d in a
arranged al si.de. one_anot her, The thernode contact. ] ayer, 30 can
be produced(%llrllﬁ:ctlheed same et hgarai_g?ﬁgejél e ﬁtrj(féqusﬁqﬁ%ﬁjdjtﬂcﬂ'velq ayers
11, 12. | n thicticuse, Thhe thlesobdec atdnytaaondley ey e 30haravnidey cantlagier
| ayer 395canipe.gnhadi gd | i,zat, r.ex e conposed of
al um num iron, copper,& r??l?k:?%%%éphaﬁ%%ﬁ]méselol eg??gggl &r%r%)n?gzioﬁ%
or an al | oy W@¥e tHEsr ngiR@r pafls. igbesaraged i tiee noder condact ORayet

30 in this eaxe gasladditbonayer falfildaay f yRethBRSc@ract layer
el ect romagneti c, conponent. Fgrther nore, it is also _possible that e
t her node confd®d aydto¥Fsi s3§ppFieRing through the entire layer

thickness d.

20
Figure 5 shows a schematic section - not true to scale
- of the multilayered film element 1, which section
substantially corresponds to the sectional drawing
illustrated in  figure 4. Figure 5 additionally
25 illustrates a chip 50 and two opposite thermodes 60 and
61 in a position in which they are arranged in a method
for fixing the chip 50 on the multilayered film element
1. In this case, the lower thermode 60 acts on the
rear-side thermode contact layer 30, and the upper
30 thermode 61, which can be embodied as a heated or
unheated pressure plunger, forms a mechanical counter-—
bearing for the lower thermode 60 and acts on the chip
50. An intermediate strip (not illustrated) can be
arranged between the chip 50 and the thermode 61 and
35 is, for example, silicone-coated or provided with an
adhesion-reducing coating in some other way, in order
to prevent soiling or contamination of the thermode 61

with a connecting means and thus also adhesive bonding



25 to the dielectric substrate 10 only after the formation of the
_electrically conductive layers 11, 12, e.g. is applied, e.g.
.adhesi vely bonded or fixed by nmeans of connecting el enents,
temporarily or permanently as a finishe@9enponent. 30 In the

~sections illustrated in figure 4 and figure 5, it is evident that the
“cutouts 36 rdm Eﬂ‘go&&g&g theropde, co t chay fromthe .
t her node contact area rg a% arggse?%eg%lg%ogpfe?éng’gfigge Sf Stlﬁ%jllfy

t her node 35 ©it dddlusdyacisn. |thes Pupuie| doksr natobiesimrand tHid
thernmode cond@gdodaves whchorfbsger dhendicel egdid C bEanLét E.‘rejg%hrd,
e

through the cutouts 36.in a_view ng direction perpendicular tot
dielectric | refpye gps madg o SPTERTRPIAY S rehereRERMEdans

cont act Bayeirncﬁi&aared)f:hr}l heigﬁﬂémdeT%@nteaﬁh direa 82 apdrak tt'?%rlmode
dielectric | r. 10 and/ or ing of the cutouts 36, an optic

i nf or mati on ('la%‘en%cjte.géy%r paﬁt ggﬁ}%g &%ﬁi%o% %h%thﬁi?QFgéﬁcaaé@%
synbol , a | €t ehasa mentigre Cherndds benproti decksf,ortian ohserven of
recognitions§¥§;- S 0SS bl hat , result aof the

em ssion of | ea.thﬁ oaln%t ef:(t?%%ér)cﬁr%dgels%% Jt?%)trt e(%ﬁ‘z’re%&dg% 5%‘?@(% 6?)0 as
| ayer 30 and% He'dHdjadiafl g diicw@ ric | ayer. 10, material of the

dielectipc layer nelts and runs at |east partly into the cutouts 36

in the liquid %g%%gi An gnE oved connection of the thernode contact
| ayer 30 and SiEe4aPId el BeERi EheayRprey Gheamesia 61 nams sthay loven t

is |ikew se tinasidde thatra lmyate®@pprbed ihethheemid i bayengdfHduPe
FI ement 1 ir}ma 8 Ete)ser lé(:;-Ln'g_,l co tgﬂgogetgﬁ_?% e.gp a su1r:f ace proéectl ve
ayer conposeéd of - a’Ce&rcoa a-la t FREPRF RSt 9featiepdRmsy
ext ends i nt cChehmaria dit,s @G tantd oco i sagonfiechedthermbée2@ndittlee eitris
Ry T STEF 2 SR R Oy 1\ SELRISD BRBRLODGR
t he of the lower thermode 60. As a result of the
temperature spreading it is possible to obtain specific
curing effects in the case of the connecting means. A
connecting means applied between the chip 50 and the
20 chip contact areas 23, 24 can be thermally activated by
the heat which is emitted to the thermode contact layer
30 by the lower thermode 60 and is conducted through
the dielectric layer 10 to the chip contact areas 23,
24. The thermal activation of the connecting means
25 results in a permanent mechanical connection between
the chip 50 and the chip contact areas 23, 24, and thus
between the chip 50 and the multilayered film element
1. The end face of the chip 50 is smaller than the
planar end side of the upper thermode 61 and optionally
30 also smaller than the planar end side of the lower
thermode 60, in order <that the thermodes 60, 61
reliably cure, around the chip 50 as well, a connecting
means that possibly emerges between the chip 50 and the
chip contact areas 23, 24.
35
A thermally activatable, e.g. thermally curable,
adhesive or a solder can be used as the connecting

means. The connecting means can be applied, before the



exenpl ary enbodi rent on the sheet of the draw ngs, once 25 again
~shows the first electrically conductive |ayer according to figure 1
.arranged on a front side of a dielectric layer. Figure 7 shows the
second electrically conductive |ayer 3038ceording to figure 2
-together with a further exenplary enbodi nent of the t her node cont act

‘layer. As ilduiss ragedgi %l%’&e%t”'cﬁ{t&?dtlﬁ@”@ﬁﬁp'% tglag%%é h§3

t her nnde contact | ayer i s enmbodi ed C|rcu avi ng

t hi ckness dtéhdtgﬁtexﬁé@ﬁaloﬁléﬁﬁteﬁha@ 38 WHhéﬁhha%aC¢$ta¥he Chlp
ring- shaped doegiat haveag an,i meraab/di-amet efndd andeaneXtREnahip

di amret er ts 36 in e form 0 arcs havjng a width b which
run in each % @ESL%@CQ& &% ggﬁstgﬂt dfé é‘ﬁ"&é:%? gﬁF@ﬁe E ﬁ?e‘t’ higi oGt The
- 34 - dSskUﬁﬁﬁmalmwemmmkmenbﬁMeémwfrd%h Ekath&dﬁ@@&@hple a
ositions a - an i.nuQu S run fromth

P el rtitkmotbe ciltly SN 1E SN SRR Vel BhETeERS ot
36 in each @agéqendiaéhesxnesuu@pm@mms1ﬁg neaﬁsabizede cupoetferadland

the webs, %ﬂéﬁrdmde LS AT o, R crsp %]%Psso!tﬂdt tagg % % ﬁa&%

regi on, concentrlcal ext endl ng avi n
and particul®d-y r&%‘%ﬁaﬁt%@%ohél%? dedtpfesd By pbﬁt@%@%t y‘WhiLﬁht hrelres

tabl e) val ugs; o& t’d’tﬁnﬁ&a{t&w t:ahgén%&%tﬂld Oapb%x%h%éftg' 9 Goet t%r
€ presen

Da, of the internal 2{ 4a£%§of the width for t

exenpl ary e@ﬁ&ﬁQﬁﬁﬂa t &) ‘comtfacta¥ay & 36*EfRLlendi fated
in colum 3p@rrttjmamblcmm};icﬁda gus® 8sEheoes aosupebbppReSeGhpEd) eelreon
of the layerg 0

perpendlculaﬁtﬁ%ﬁaér %eﬂgntgfgékgggi%ﬁgglFH%ﬁﬁr%ﬁY%ﬁt%%??%§p6ﬁHs
to the |IIu§h@ﬁ|Qﬂnﬁexﬁ4gﬁu@ihﬁrMQreheh@wgVenatLbnlsfaﬂhocp0331ble
reference i $Jmie %Ps,t!:érﬁléjrv@l@se fﬁérﬁf@lQQrQ?éefBEmggt S‘Eﬁ Igr\Mph:Lte

illustrating the exenplarg nbodi‘ment on the sheet o
once agai n SHEWSLT HEYEre h%¥e@%ﬂﬁ@§lp@“@&ﬁﬁﬁ@ﬁlWéﬂﬂéye¥ﬂa§@§ﬂdﬁﬁgﬂmo

figure 1 arrargedoen multDitompeiee®t &2 if! e%&fl&%&ay@ﬂ“ ehlagidne 10
ooether o dEEr e SAG b et e e mde: cont act
| ayer 30. 30 Figure 10A shows an enlarged excerpt fromfigure 10 with
kol b0, ek Lo R ponnct | oL bR A
thickness of 4 to 250 pm which serves as a carrier

substrate for the first electrically conductive layer

11 and the second electrically conductive layer 12.
Preferably, a film composed of PVC, PVC/ABS, PET,

25 polycarbonate, polyolefins, polypropylene, polystyrene,
polyethylene or of BOPP having a thickness of 36 to

150 ym (PET = ©polyethylene terephthalate; BOPP =
biaxially oriented polypropylene) is used as the
dielectric layer 10. Furthermore, it is also possible

30 that the dielectric layer 10 additionally comprises one

or more further layers and/or besides the dielectric

layer 10 additionally one or more further layers are

provided Dbetween the first electrically conductive

layer 11 and the second electrically conductive layer

35 12, and/or consists of other non-conductive materials

not mentioned above, e.g. a paper composite.



30 largely corresponds to the exenplary enbodinment in figure 7 and
~figure 7A, to which reference is made, 35 only w th di nensions
‘deviating therefrom Typical and particularly advantageous
(identified by "preferably” in the tabl2) val ues of the |ayer
-thickness d, of the external dianeter Da, of the internal diameter D

and - 35 - 1o t b8 MGl 1401 bhABLeSENt: eyerml ALy ggbodiigRat abg

t he thernode contact _| ayer are indicated 1n co .
5 Figure 115856 aod@serimgod¥d pPRfEEtiBa ofayees | dyler s l@cchpdrig

to figure 9parddiapine 10 ascheefasgerpengdiiard y g dhendiahect i c
| ayer. The ill.ustration_corresponds to the illustration in figure 3,
to the expl Ciiiﬂ? ot Shi thiflef&r et éMs RRAESTED¥i §ir & 120 Ir Mihe

pur pose bf [Tétet exetid] usdyaat i agnd et exefgpt asyamwbedi sENLron, t Beppheet
of the draw . e [ sh he first elect.rically conductive
| ayer accor (%q%%mtngﬂrf’i g@%&é} ’ar%%%é%ld’ oﬁogaf r&n a%ﬁndlgl’ofg]ﬁl'wmnc or
dielectric lBayepllPygupe Iesisowsethéssexmivorl evtitidalier cepduetisve

| ayer accor giig QT € g r M r e .
enbodi ment of tt%&tr,r&ﬂer%rjfogle@c%gﬁt %FSI g@g%ﬁ%a%_é ;%%%?gﬁl?ée( %g%é{s:%éﬁglalﬁ/
enl ar ged ex&OGH SR figiate 13 it Bh are Rredeceh by meanshefnede

contactibayareadd Tige exeraderyl wiiodi rentrofcéhent hesngdecgant agl:s
| ayer 30 | argel.y .corresponds to the exenplary enbodiment, in figure 7

and figure PRAOYGSIRCH r EPEPEREE i T afE, B8 BnISPRAUH idiche haVERS -

devi ati ng t Heref rexamdypi cabonadid tiant | caf ar by ashrai@gests printing
(identified "praferaply’y abl e) values_of the layer

t hi ckness d?g%)ﬁfﬂ'?ﬁ@‘ ‘ex gr n%}fl%i Eg%gl%:tee?{%m,c% %%%tgr%?%rﬁ% é?ﬁﬁﬁffgpt[)i
and of the wegbhmignfasy fove predentingxdiy angtehbddi denyeresf 8t hédso
t her nodeg co : er r e Lndhcat i I f E;@g! s

Fi gure %54 s%g)\%sgjfg %ﬁper?%p%s%é{bglrggj%ec??%%eg(?%ﬁgglg:yegrnséda}%cor |t(r31g To
figure 12 af®™igdte o3 Wigd degwetssl semesrdildwasdion to the

dielectric layer. The illustration corresponds to the illustration in
figure 3, t%h%heﬁTgﬁéﬁy%lfg&g%f %%&%2 riE?reE%e gidnagg. preferably
likewise consist of an electrically conductive, in
20 particular metallic, material introduced into
corresponding cutouts of the dielectric layer 10 and
are preferably produced by means of at least one
electrolytic process Jjointly with the electrically
conductive layers 11 and 12. However, it 1is also
25 possible to produce the plated-through holes by
riveting methods, crimping methods, soldering methods
and the like.

The conductor track segment 21 has - as indicated in
30 figure 1 - the form of a flat coil having N turns,
having a distance between the turns of 0.05 to 5 mm and
a conductor track width of 0.05 to 5 mm. The number N
of turns is preferably in the range of 2 to 10. The
outermost turn preferably encloses a rectangular area
35 having a width of 40 mm to 100 mm and a length of 20 mm
to 80 mm. The conductor track segment 22 preferably has
a length of more than 1/4 of the innermost turn of the

conductor track segment 21 and is shaped - as indicated



- 36 - Figure 15, for the purpose of better illustrating the

_exenpl ary enbodi rent on the sheet of t he draw ngs, once again shows
.the first electrically conductive |ayer according to figure 1
arranged on a front side of a 5 dieleetBRc-layer. Figure 16 shows the
~second electrically conductive |ayer according to figure 2 together

‘'wth a furthe exgpplary e I f the erﬁrm_q§ n | ayer 30.
10 As iIIustratedSinéan enrgggeEE%%% eﬁh?nt%?gure 6§? %%@Epﬂg¥n8 %

contact |ayéZ30 is enbodied as a circul ar disk having a thickness d
and an external dianeter Da, which has, in a hollowcylindrical

regi on havi an ipternal dianmeter D and_an external dianeter Da -

2b, 15 twenty- four “Vetgerihaped- et BEFS 36 Saramdeie r bl ml pyemens 1
taperingSend&(ﬁaﬁémebwﬁﬁﬂﬁstmhémnayéﬁmt@%plﬁgﬁéd &thdkéFe@éh&ea@%
runni ng paral.l el _to the disk axjs. Typical an articular

advant ageou?lﬁ%d:éan& fi%oedg un%r'ie‘f e?%%l?/r If‘ﬂr?hggfég%) H@XP%EsaB‘fj e
| ayer 20 thifckmessfor efkampéecexteermhinkaimg elfiDa, of thensfieer mdllm

di ameter Di dyof the i dih b f r t exenpl dicoent
of the ther n%geacorn%%c? Ig{/erg%@%aruréé‘fen%i ?:i@;e]dol%n %Elt%r%hs 0 Fﬁgm-

tabl e. 25 Fifgtdernosifonsita supels apvseiprej feri heofilneclayens 1

accordi ng t edu ot end5 paR@ hirgulhe déraBsSt SECRPR p@ﬂri:l@ ?fliélta:gétr?'a{:?o%a*é?n

dielectric layer. The i_llustration correspgnds, to the illustre

figure 3, té’dytrﬁe %érp?aﬁé f“oWegf BRTEET 3PePe ¥t s2 nidétiBbL Fi gr of
18, for the fiumposkeménbet tierof | idshrdciang tse exeARharyr&mhedhpeRia
on the shee%r@]égyaékamﬁSgﬁgzonce again shows the first electrically

. Il cne r .
conductive lrayér accordrin i'gure 1 arranged on a front side of a

35 dielectric |ayer. r-- Figure 19A 1 05-E QZ--L ET

15 The thermode contact layer 30 can be produced in the
same method as the electrically conductive layers 11,
12. In this case, the electrically conductive thermode
contact layer 30 can be embodied as a metallization,
for example composed of aluminum, iron, copper, nickel,

20 platinum, silver, gold, tin, zinc or an alloy of these
materials. Moreover, the thermode contact layer 30 in
this case can additionally fulfill a function as an
electromagnetic component. Furthermore, it 1is also
possible that the thermode contact layer 30 is applied

25 to the dielectric substrate 10 only after the formation
of the electrically conductive layers 11, 12, e.g. is
applied, e.g. adhesively bonded or fixed by means of
connecting elements, temporarily or permanently as a
finished component.

30 ,
In the sections illustrated in figure 4 and figure 5,
it is evident that the cutouts 36 run through the
thermode contact layer 30 from the thermode contact
area 32 as far as the opposite end face of the thermode

35 contact layer 30. It is possible for an observer of the
thermode contact layer 30 to discern the dielectric
substrate 10 through the cutouts 36 in a viewing
direction perpendicular to the dielectric layer 10. By
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means of coloring of the thermode contact layer 30 or
of the thermode contact area 32 and of the dielectric
layer 10 and/or shaping of the cutouts 36, an optical
information item, e.g. a pattern, a graphic, a
character such as a symbol, a letter, a number, can
thus be provided for an observer or recognition system.

It is also possible that, as a result of the emission
of heat from the thermode 60 to the thermode contact
layer 30 and the adjoining dielectric layer 10,
material of the dielectric layer melts and runs at
least partly into the cutouts 36 in the liquid state.
An improved connection of the thermode contact layer 30
and of the dielectric layer 10 can result in this way.
It is 1likewise possible that a layer applied to the
multilayered film element 1 in a subsequent coating
method, e.g. a surface protective layer composed of a
clearcoat or a laminating f£ilm, at least partly extends
into the cutouts 36 and/or is connected to the
dielectric layer 10 wvia one or more cutouts 36. An

interlayer adhesgion can thereby be obtained.

Figure 6, for the purpose of better illustrating the
exemplary embodiment on the sheet of the drawings, once
again shows the first electrically conductive layer
according to figure 1 arranged on a front side of a
dielectric layer.

Figure 7 shows the second electrically conductive layer
according to figure 2 together with a further exemplary
embodiment of the thermode contact layer. As
illustrated in an enlarged manner in figure 7A, the
thermode contact layer 30 is embodied as a circular
disk having a thickness d and an external diameter Da,
which has, in a ring-shaped region having an internal
diameter Di and an external diameter Da, cutouts 36 in
the form of 90° arcg having a width b which run in each

case at a constant distance from the center axis of the
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digk-shaped thermode contact layer 30. At the angular
positions at 0°, 90°, 180° and 270°, continuous webs
run from the intermnal diameter Di to the external
diameter Da, the arcuate cutouts 36 in each case ending
at said webs. By means of the cutouts 36 and the webs,
the thermode contact layer 30 forms, in the ring-shaped
region, concentrically extending annuli having the
width b. Typical and particularly advantageous
(identified by ‘“preferably” in the table) wvalues of the
layer thickness d, of the external diameter Da, of the
internal diameter Di and of the width b for the present
exemplary embodiment of the thermode contact layer 30
are indicated in column 3 of the table.

Figure 8 shows a superimposed projection of the layers
according to figure 6 and figure 7, as seen
perpendicularly to the dielectric layer. The
illustration corresponds to the illustration in figure

3, to the explanation of which reference is made.

Figure 9, for the purpose of better illustrating the
exemplary embodiment on the sheet of the drawings, once
again shows the first electrically conductive layer
according to figure 1 arranged on a front side of a
dielectric layer.

Figure 10 shows the second electrically conductive
layer according to figure 2 together with a further
exemplary embodiment of the thermode contact layer 30.
Figure 10A shows an enlarged excerpt from figure 10
with an illustration of the thermode contact layer 30.
The exemplary embodiment of the thermode contact layer
30 largely corresponds to the exemplary embodiment in
figure 7 and figure 7A, to which reference is made,
only with dimensions deviating therefrom. Typical and
particularly advantageous (identified by ‘“preferably”
in the table) wvalues of the layer thickness d, of the

external diameter Da, of the internal diameter Di and
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of the width b for the present exemplary embodiment of
the thermode contact layer 30 are indicated in column 4
of the table.

Figure 11 shows a superimposed projection of the layers
according to figure 9 and figure 10, as seen
perpendicularly to the dielectric layer. - The
illustration corresponds to the illustration in figure
3, to the explanation of which reference is made.

Figure 12, for the purpose of better illustrating the
exemplary embodiment on the sheet of the drawings, once
again shows the first electrically conductive layer
according to figure 1 arranged on a front side of a

dielectric layer.

Figure 13 shows the second electrically conductive
layer according to figure 2 together with a further
exemplary embodiment of the thermode contact layer 30.
Figure 13A shows an enlarged excerpt from figure 13
with an illustration of the thermode contact layer 30.
The exemplary embodiment of the thermode contact layer
30 largely corresponds to the exemplary embodiment in
figure 7 and figure 7A, to which reference is made,
only with dimensions deviating therefrom. Typical and
particularly advantageous (identified by “preferably”
in the table) wvalues of the layer thickness d, of the
external diameter Da, of the internal diameter Di and
of the width b for the present exemplary embodiment of
the thermode contact layer 30 are indicated in column 5
of the table.

Figure 14 shows a superimposed projection of the layers
according to figure 12 and figure 13, as seen
perpendicularly to the dielectric layer. The
illustration corresponds to the illustration in figure

3, to the explanation of which reference is made.



Da [ M preferably [ Ta O [mm] preferably [unu] b [mm] _
_preferably - 38 - Figure 19 shows the second electrically conductive

.layer according to figure 2 together with a further exenplary
enbodi nent of the thernpde contact | ayeB636. Figure 19A shows an

“enl arged excerpt fromfigure 19 5 with an illustration of the
‘thernode contiggird ays! 38r ki @éyo%”‘%&ﬂ&ntlfiué f%wﬁ%”%%%
contact |ayer 30 Iargely corresponds to the exenpla

figure 2 an®FFRIGE Y2 £ efidrenthes ﬁﬁdéheoﬁr?w\?\}’lgﬁr once
di nensi ons dgydiat i @@owger eheonflirs/tpl C@Le@iﬁd&lﬂar tdarHddidi¥re laver

advant ageous (i de t|f| r ef er abl the table) val yes of the
| ayer thlckﬁ’ec(C E 4% &y %ﬁéntnﬁéﬂﬁhlo

di anet er 5Di dmaiaﬁtnﬂuahuyﬁﬂtb for t he present exenplary enbodi nent
of the thernode contact Iayer 30 are indicated in colum 7 15 of the
table. Figure 20 shows a superinposed projection of the layers
accordi ng t &FHIUuf e B afws gihe 18ecandseedectrically conductive

per pendi cul ardyd;ot hedbekealr i) atf%u}ee 20 ﬂddettﬁte&at tfgehcoc-t r eapends

to the illustration in figure 3, he expl anation o

ref erence |§¥ﬁ¥ﬂ§a¢%§$ﬁﬁﬁ%W%PWI?GsFP&té@%ﬁ%ﬂ%%eeﬂﬂﬁﬁﬁsl@ﬂ@?uﬁﬁng
of the Lber mde Kanaeicd@yRl ,al WihergshaphREsrSUENFdgure 16a, the

thermode contact layer 30 is embodied as a circular
disk having a thickness d and an external diameter Da,
which has, in a hollow-cylindrical region having an
internal diameter Di and an external diameter Da - 2b,

15 twenty-four wedge-shaped cutouts 36 arranged radially,
the tapering ends of the wedges being oriented toward
the disk axis and running parallel to the disk axis.
Typical and particularly advantageous (identified by
*preferably” in the table) values of the layer

20 thickness d, of the external diameter Da, of the
internal diameter Di and of the width b for the present
exemplary embodiment of the thermode contact layer 30
are indicated in column 6 of the table.

25 Figure 17 shows a superimposed projection of the lavers
according to figure 15 and figure 16, as geen
perpendicularly to the dielectric layer. The
illustration corresponds to the illustration in figure
3, to the explanation of which reference is made.

30
Figure 18, for the purpose of better illustrating the
exemplary embodiment on the sheet of the drawings, once
again shows the first electrically conductive layer
according to figure 1 arranged on a front side of a

35 dielectric layer.
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show a further adv Nt agepus enbqdi rent of [a film el ement according to
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20 through hole 15 is not arranged on a line with the first 13 and
.the second pl ated-through hole 14, but rather was positioned bel ow
.them Figure 25 shows a rear side - corresponding to figure 25 22 -
of a dielectric layer with a thernode &&tact |ayer 30 and a
“connecting region 25. In this case, in this exenplary enbodi nent the

T egr si de Fllctesmmlﬁ Q?Tprsjrl{&ﬁvsadftﬂret h@ec@@z@u@l@rcttﬂﬁ?&lybufﬁoﬁ@h&%ﬁve

substanti a o0l y _the ther node nt act er nd_30. t

connecting ragion §§C859mggn1F%e 69&?@3 Qﬁﬁﬁ?ﬁﬁﬁ‘ Wi EiSquﬁhFﬁ"s

cont ext tmexempkﬁﬁxremhﬂ@nme@ttofa$h&:mhqﬁma@mdednamcenmayeflgmre

26 shoms a d ction C to flg r.e
sftttggﬂém%g AL LN ol Sdt VRSB AN B ¢ o4

24 and figure 25, as seen perpendicula
_ 40 - chsevityae P¥lenbuatacreaf ditde aitezaacui@l ecntact| Aggerwidtth a

conduct or t magk Zlemhhw t Qmﬁoﬁ'ﬂﬁéﬂ?d%fccﬁﬂé’mﬁhéﬁﬂgée BQonEQth'l%geEas

case, the t ern?de cont act £¥J 30 can be electrically connecte
i |lustrated)4 ot#hge cGr‘?&"E@tS NGSaclhe 2808r SIS Rf r gfgediment in

sepalr at eldy Lﬂ’]ﬁ_ﬂfﬁ’_’fd op driwat fnguﬁré say, | Roa vﬂﬁi‘tﬂear@fl?ﬁ:fehlé:%a:ié/ made,
insul at ed t herefrom, Figur ront e a di el ect

layer with SHY m;% dq e@fsl% aﬁ%vﬁﬁét%g ﬁ%ﬁ r?gf%@érht at¥Prt gnd
chip (nb@ |Mannuaukarkmweﬁvahma@@ombls edenpl Af gdernbodirperifertha v
front side dops ot haye, avfalirutegerofoggé'cﬁg ebrask and.ds 4 8f2§h924

substantial l'y constructed fromthe chip con act na i'ng reglon
and the conrfédiamyl @i @nebsr hBewedf th]@epFLEAtt@efntaﬂr oligpnetotesDi Fiagr e

29 shows a %ﬂﬂoeihérﬂ@ﬁ&élhpbolf%%“t‘?{é Oéréé”@ntﬁekéﬁ{ﬁtér?%ﬂﬁ Fﬁehe of
figure 27 and fiqure 28, as seenuf endi cul ar | ectric

| ayer. Figur FFOSE FRAFACE utFvRF %%r%t%uta@tyaéa@aﬁﬂageéugm 7
enbodi nedit @ff atd ltamleenent according to 20 the invention. In this
case, figure 30 shows a front side of a dielectric layer - simlarly
to figure 24 - with the difference that additional frontal thernode
cont act | ayérgnine tHe floows of swpepampostdrpgbdasti6a, oB0bheelavers

appl i ed aro%%%d%dqﬁd)C{@tagﬁggggasl%p %%%324fﬁ§ forjgpklng cog%%%;

frontally with a (not ustrated here) ESnbiTat i of” wi e

rear-side t@@ﬂﬁﬁﬁﬂ%ﬁﬂ#@ﬁ%Ylay§¢ 30thg verdi Hemigesieouslagaper at The

di stribgi on 103 die {QRIA| é@f’ré%ﬁ)@n&@' 2oXeRP! A M, Shod] gpni , Eigure
32 shows in_this %ﬁﬁyplary 30 enbodi mrent a S%Perlnposed prolectlon of

the layers accdd AR o Un 0" Gu e TRE S S mad

perpendicularly to the dielectric layer. It is possible that firstly
ol cctri cal EOMASS FBCcoR B W THEA BAGY P57 aReReet IS Eoriec g
means, then ttlfhae ’shdemocﬂet rgldaqr: whegbhrhasturther shapings such as
25 e.g. 1linear or circular grid structures or non-
interconnected structures are conceivable, which can
arrive at equivalent results on account of a similar

degree of area occupancy.

30 Figures 21 to 23 show a further advantageous embodiment
of a film element according to the invention. In this
case, figure 21 shows a front side of a dielectric
layer with a conductor track 21, with front-side
contact-making areas 137, 14’ of a first and a second

35 plated-through hole 13, 14, and with chip contact areas
23, 24 for making contact with a chip (not illustrated
here), said chip contact areas 1lying within the
conductor track 21. Figure 22 shows a rear side -

corresponding to figure 21 - of a dielectric layer with



the electrical contacts is arranged on the chip contact - 41 - areas
. 23, 24, and subsequently a frontal thernode applies heat to or
.directly contacts the partial regions 30a, 30b of the frontal

t hernode contact |ayer and a rear-si de BBernpde acts on, preferably
~contacts, 5 the rear-side thernode contact |ayer 30. The thermally

‘activat abl e Loaeahddy MBROScH S1AGEH V@?‘egn nat Egﬁn\g@)\ﬁn f&%r sHhe o5

connecti ng neans_has been actli vated, erm) es are ted
preferably Iql?tEHlﬁffca*’ff?omlﬂqhet}i?-%nt%ewwéaﬁm@péémﬁérnb’f@l% rear

contact areasid#adodf30bt Ibmdriddi s GaRtext idoshast s bergent i epgd,
on the one ha that, in the ]%@?]eggg%a di vi ded thernode contact [a er
t

~ corresponditig Fo THE BHboth cbP8i R§erBeds Frytpstadavey
rear-side tkerdhode omnmaezttizagere@i)ona% beedivepanseed \gltaktesi-mcﬁjyh

heat transf h ar gl.on Ob of the front
di vi ded the?fr?o esocr:TOBtntgl/%) Iial]lgéh ??91 Eeﬁgp E%h?a%? ar §§r§§‘ t?4as a
al r eady -suf foigesl gondad i @a{tlengat heFI;@lmneth.%ngslreafas a 2 G uErdrd dipoestcs
conpri sing g,3pj&-tdiay deg fEl?é‘t %lat},r%rrs %@céﬁ 1&3' qe, t E%%Qe £PNtad

| ayer are therefore_possible. he er

menti oned t FAOWIfe divi SDnSEeEN Héelﬂ?@?%él%@ﬁf a@tD I@?%r diehesttjiyst
restricted tiadie enmbodi nent according to figure 25 30, but rather
can have as nmany partial regions as desired. However, a division into
two in the manner illustrated with a direct connection to the chip

contact aredsif@Fend®L4td szadyhmrageﬁu.%thart Bii$a08%g203C@ embddimddtst
ens” S AT AR SR el Ot LV
case, figure 24 shows - similarly to figure 21 - a

15 front side of a dielectric layer with a conductor track

21, with front-side contact-making areas 13’ to 15’ of
plated-through holes 13 to 15 and with chip contact

areas 23 and 24 for making contact with a chip (not
illustrated here). In this case, the third plated-

20 through hole 15 is not arranged on a line with the

first 13 and the second plated-through hole 14, but

rather was positioned below them.

Figure 25 shows a rear side - corresponding to figure
25 22 - of a dielectric layer with a thermode contact
layer 30 and a connecting region 25. In this case, in
this exemplary embodiment the rear side does not
comprise a further conductor track, but rather
substantially only the thermode contact layer 30 and
30 the connecting region 25 between the plated-through
holes 14, 15. In this context, this is again referred
to as a single-ended antenna. Figure 26 shows a
superimposed projection of the 1layers according to
figure 24 and figure 25, as seen perpendicularly to the
35 dielectric layer.

Figures 27 to 29 show a further advantageous embodiment
of a film element according to the invention. In this



11First layer formng a first conponent, first electrically

. conductive | ayer 12Second | ayer form ng a first conponent, second
.electrically conductive |ayer 13First plated-through hole 13", 13"
Front- and rear-side contact-making areds of 13 14Second
“plated-through hole 14', 14" Front- and rear-side contact-nmaking
‘areas of 14c3B&hi Fdgplat ed- Ehbeugh helse HH'de VY drdiMtediyh & epdyst de

contact-makin areas of 15 20Cond rtr 1Fi rst conductor track
segment 228}3& Rd %4 Ut%rror[rglﬁﬁcg Bﬁmﬁn‘gs‘ﬁ‘i t c&&ﬁ%ﬂ@ﬁé COMR BT
ar ea, firstlebep Gont avi ahiea 24Seconthe otpenende conhaaettarleyersezodond
chip cont aCEaﬁr%ae electrically comnnected (as illustrated) to the
5 conductor track 21 or can be arranged separately
therefrom, that is to say in a manner electrically
insulated therefrom. Figure 28 shows a front side of a
dielectric layer with'ch'ip contact areas 23 and 24 for
making contact with a chip (not illustrated here). In
10 this exemplary embodiment, the front side does not have
a further conductor track and is substantially
constructed from the chip contact-making regions 23, 24
and the connecting region 25 between the plated-through
holes. Figure 29 shows a superimposed projection of the
15 1layers according to figure 27 and figure 28, as seen
perpendicularly to the dielectric layer.

Figures 30 Lo 32 show a further particularly
advantageous embodiment of a film element according to
20 the invention. In this case, figure 30 shows a front
side of a dielectric layer - sgimilarly to figure 24 -
with the difference that additional frontal thermode
contact layers in the form of two partial regions 30a,

30b were applied around a chip contact areas 23 and 24,

25 for making contact frontally with a chip (not
illustrated here). In combination with the rear-side
thermode contact layer 30, a very homogeneous

temperature distribution can be obtained with this
exemplary embodiment. Figure 32 shows in this exemplary

30 embodiment a superimposed projection of the layers
according to figure 30 and figure 31 as seen
perpendicularly to the dielectric layer.

It is possible that firstly a side of a chip and/or of
35 the chip contact areas 23, 24 which has electrical
contacts 1is coated with a thermally activatable
connecting means, then the side of the chip which has

the electrical contacts is arranged on the chip contact



25Connecting regi on 30Thernode contact |ayer 30a, 30bPartial region
. of the thernode contact |ayer 32Thernode contact area 36Cutout of 30
.50Second conponent, chip 60Thernode (bottom) 61Thernode (top, chip
side) Line width of 30 Layer thickness @& 30 DaExternal dianeter of
30 Dilnternal diameter of 30 - 43 -T/50145W)/ NZ/ GS Patent clains 1.

A nul tilayergeedd | mzel emant Ll CoMRElehRe a 10%‘ e‘%'rfoh"‘ca'lay%he(:ﬁl@de

having a front side (10\/) ‘and a 5 rear side si tuated opposit
the front sidRPYIRH) DSHer N 1P f@%ﬁ?@F%ﬁenFo{lﬁmﬁés ﬁhﬁay@lar(cﬁil

12) form ng wedidmst xmmpomantofam%éﬂfﬂdﬁﬁalOﬂﬁeﬁﬂ@@@neahtaeeta%&er
area (23, 24 rranged on.th frontd Si (10V) and congicted to the
first conpo AnH-3er9iAG FOFTTE §r|‘3§?¥gﬁ e REEHRTLRLHPEREAECESD)

wher ei n bhe thd nredenende (thehasdat chassictonaytdrer MbdeThantaetrmadyer

30) which 0 e 10), and. whjch, as

gee)n pelrpenI i cu xéarac{é@ﬁ[%o ?%&%C%Jfrg%t&%%n%aﬁg%ﬁ%) ot sd1arr?’ah§%8 "% he
regi on of tHEwAY | §ﬁ@n@§té@§po¢1@ﬁﬂ8c0¥mactbma y23d,vazed . andHeas
a thernode mﬁ@d@r eare32d il 2 &t de o Ee'%%}:ﬁryl %&8%%{6%%

contact layer (30) facing away fromt he Ielectric sai
t her node corﬁ%’ctf%‘?%’éa*oﬁﬁ"ﬁngf%é‘if v §B?F§@@eofcqq¥@qﬁ IM%@%nﬁrﬁ’ta,
(1). 10 30b, 30.

In this context it should be mentioned, on the one
hand, that in the case of a divided thermode contact
layer - corresponding to the embodiments according to
15 figure 30 - a rear-side thermode contact layer 30 can
be dispensed with since the heat transfer from the
partial regions 30a, 30b of the front-side divided
thermode contact layer to the chip contact areas 23, 24
already suffices for activating the connecting means.
20 Embodiments comprising a sole divided frontal or else
rear-side thermode contact laver are therefore
possible. On the other hand, it should be mentioned
that the division of the thermode contact layer is not
just restricted to the embodiment according to figure
25 30, but rather can have as many partial regions as
desired. However, a division into two in the manner
illustrated with a direct connection to the chip

contact areas 23 and 24 is advantageous in this case.

30



20 2. The nmultilayered filmelenent (1) as clainmed in claiml,

. characterized in that the layer (11, 12) formng the first
.conmponent 25 is electrically conductive, 3. The nultilayered film
elenent (1) as clained in either of cTdt4s 1 and 2, characterized 30
“in that the first conponent is an antenna structure. 4. The

‘mul til ayer edikicl mfelrefertnany sotmkshe precedi ng cl ai ms, characterized
35 in that the at Teast one conponent 24) is electrically connected
tothe (1) as clainmed in contact area (23, first conponent. 5. The
multilayered fil m el enetl{i)apsred af vk ¢hemeryt of t he preceding

clainms, - 44 - charactg{izgd i iayer

10R Rear side of 10
10V Front side of 10
11 First layer forming a first component, first

electrically conductive layver
i2 Second layer forming a first component,

second electrically conductive layer

13 First plated-through hole

13, 13! Front- and rear-side contact-making areas of
13

14 Second plated-through hole

147, 14+* Front- and rear-side contact-making areas of
14

15 Third plated-through hole

157, 157/ Front- and rear-side contact-making areas of
15

20 Conductor track

21 First conductor track segment

22 Second conductor track segment

23 First component contact area, first chip

contact area
24 Second component contact area, second chip

contact area

25 Connecting region

30 Thermode contact layer
30a, 30b Partial regiom of the thermode contact lavyer
32 Thermode contact area

36 Cutout of 30

50 Second component, chip
60 Thermode (bottom)

61 Thermode (top, chip side)
b Line width of 30

d Layer thickness of 30

Da External diameter of 30

Di Internal diameter of 30



in that the at | east one cdrrponent contact area (23, 24) is a chip
contact area for arranging an electronic mcrochip (50). 5 6. The
multilayered filmelenent (1) as clainmed in any of the preceding

clainms, characterized in that the at |east one ther @?ggégﬁmqa%er

(30) is 10 enbodied as a front-side thernode contact

arranged on the front side (10V) ng whi ch _encl oses the at | east one
conponent contact area (23, 24) a < gions, and/or as a
rear-side thernode contact |ayer which is arranged on the rear side

(10R) 15 and whi chy ovgrd@ps,,and/sor (¢hgl oges ag,ye £, .
conponent contact area (23, 242,d as seen %erpélgﬁdi E:%J{a??%/m&c}sflhneq =
di el ectric | afefiqat®)ic aaydastiin raginthsa Svont THédaui(dPVayerndd a
fih | m el engnt £dgr aiidﬁ adhnrmd ig1 caly eaf obb@sgf@Ceﬂé ngr@x{x@i $¥de (10|V), |
characterized , hat e [ -siyde ther e.caont act, | ayer npl.etely
covers the asﬂﬁ%a%sn oﬁﬁélec;o%rjbe%}rﬁer‘\%tlg%ﬁpac ar (15\135( 23, lf‘éf%@,(fgs Sedn
per pendi cul arfgrtigg e isEbcepiponeyer #19Q) at8 IHsstmans | eymyceknfti | m

element (1) asodaivmed-d) @y, Ofa)t he-RhrReRdiNg WAl fBonB&ide (10v)
characterized in that the_ tront-side thérnode contact |ayer and the

rear-side t hePbdePRBncERE Ry dfCarE iier TP THupfRd S6XYABIafGTher
by a heatlOcormusrigigiar oaporemind 3Scolpdimntrul{E0) ay estet-fiid ntké efé@nm

(1) as claimedhdpeAny (9f the paecedhig il MBnefhBEdctehta8l 1ayer
(30) which is arranged on the dielectric layer (10) and
which, as seen perpendicularly to the dielectric layex
(10}, is arranged in the region of the at least one

15 component contact area (23, 24) and has a thermode
contact area (32) on a side o©of the at least one
thermode contact layer (30) facing away from the
dielectric layer (10), said thermode contact areaz
forming an outer surface cof the film element (1).

20 ‘

2. The multilayered film element (1) as claimed in

¢laim 1,

characterized

in that the layer (11, 12) forming the first component
25 is electrically conductive.

3. The multilayered film element (1) as claimed in
either of claims 1 and 2,
characterized

30 in that the first component is an antenna structure.

4. The multilayered film element (1) as claimed in
any of the preceding claims,
characterized

35 in that the at least one component contact area (23,
24) is electrically connected to the first component.

5. The multilayered £film element (1) as claimed in
any of the preceding claims,



- 45 - in that the at |east one thernode contact |ayer (30) is forned
.froma material having a thermal conductivity of greater than 50 W
.(mK). 5 10. The nultilayered filmelenment (1) as clainmed in any of
the preceding clains, characterized in #8at the at |east one thernode
“contact |ayer (30) is enbodied as a netal layer. 10 11. The

‘mul tilayeredHdddndenrd (1) as clained in any of the preceding
clains, characterized in that the at | east one thernode contact

area (32) had! 15hatcithcuIar drFaFECtARyUFaFPeRARBUCHBACE apeaTHE3,

nmul tilayere@d)i |ig eheaBib CbhtastClaid®didn aPYa0bihheanr @aediidnic
cl ainms, characterized in that the at | east one thernode contact
area (32), A ResdtiRe d the plane of the dielectric |layer, has a
maxi num Bxtent in the range of 2 to 50 mm in particular of 5 to 25

mm 25 13. e | ' el nt ¢1) as clainmed in an f .the
pr ecedi ng c?égi ns@%%a@é%%ggﬁgé%% flﬁ h%ée%"ﬁ%%ateﬁeagtg on ajt‘ﬁ%‘?m}&]e
contact | ayeny 30 s rrenpdimemdlajiars t hi ckness (d) in the range of
1 to 30 50 WRadfrRatiLylar of 6 to 14 um 14. The nultilayered film
elenment (1) .as clained in any of the preceding clains, characterized
35 in that tife Htel dd® dnel¢dek npde ebprmede| agrEacBo)aves 486n is

per pendi oul alyvdied hes dizel Bedrd G 1@y ethbdde CHINURES 1 MPPl WIRIG
partial remfg“% éggaegog%'the front side (10V) and which encloses
the at least one component contact area (23, 24) at

least 1in regions, and/or as a rear-side thermode

contact layer which is arranged on the rear side (10R)

15 and which overlaps and/or encloses the at least one
compenent contact area (23, 24, as seen
perpendicularly to the dielectric layer (10), at least

in regions.

20 7. The multilayered film element (1) as claimed in
any of the preceding claims,
characterized
in that the rear-side thermode contact layer completely
covers the at least one component contact area (23,
25 24), as seen perpendicularly to the dielectric layer
(10) .

8. The multilayered film element (1) as claimed in
any of the preceding claims,

30 characterized
in that the front-side thermode contact layer and the
rear-side thermode contact layer are thermally coupled

to one another by a heat-conducting component.

35 9. The multilayered film element (1) as claimed in
any oOf the preceding claims,
characterized



- 46 - 15. The nmultilayered filmelenent (1) as clainmed in any of the
. preceding clains, characterized in that the layer (11, 12) formng
.the first conponent 15) which penetrate through the dielectric

| ayer (10) and by nmeans of which the fi#5t-layer (11) and the 10
"second | ayer(12)are preferably electrically conductively connected to

"one anot her i p\aigi r\:ﬂé‘ea@tleé@‘é‘sttmé’n@hé@ﬁéa'@d@oﬁgg%écfl% L€ ¢ (30) is

pl at ed-t hrough hol es | ayer (30),and the one or assee
per pendi cul &A5F0 IR f ShdkRT izl | BgEing 19) thaF@aECQFlfi&ﬁ@éHlMt et

mut ual over lgapaand fref o ymhawe a di stance of at |east 200 um
16. The multilayered filmelenent (1) as clainmed in any of the
preceding clainms, 20 characterized in that the thernode contact area
(32), asbsedi® peﬂﬁ@dﬁnumtialhyeredt hel Ik ekéetnene | glyer ael0d1atmsd orfier

or nore cut %Lh;@to(ﬂs@héj%e%l g ol tely through the at |east one

t her node cont ayer preferably the cutouts and/or
t he t her modétegmad@rigash (32) surrounding the cutouts provide an

optical infagmatHan ¢H&€Mt least one thermode contact layer (30) is
embodied as a metal layer.
10
11. The multilayered film element (1} as claimed in
any of the preceding claims,
characterized
in that the at least one thermode contact area (32) has

15 a circular or rectangular contour (34).

12. The multilayered film element (1) as claimed in
any of the preceding claims,
characterized

20 in that the at least one thermode contact area (32}, as
measured in the plane of the dielectric layer, has a
maximum extent in the range of 2 to 50 mm, in

particular of 5 to 25 mm.

25 13. The multilayered £ilm element (1) as claimed in
any of the preceding claims,
characterized
in that the at least one thermode contact layer (30)
has a maximum layer thickness (d) in the range of 1 to
30 50 pm, in particular of 6 to 14 um.

14. The multilayered film element (1) as claimed in
any of the preceding claims,
characterized

35 in that the at least one thermode contact layer (30),
as seen perpendicularly to the dielectric layer (10),
comprises two or more partial regions (30a, 30b).



17. The multilayered filmelenent 30 any of the preceding clains,

. Characterized in that the thernode contact area relief, which
_preferably brings effect. 35 18. The multilayered filmel enent any
of the preceding clains, characterized 46 47 - in that the at | east
~one thernode contact layer (30) is preferably electrically

~conduct i vel y; £onnggd eﬁmﬁ%iﬁ?@reﬁc@ierfﬂr}’ et 2 d %I:o- J;Q the éié%égd )

conponent and/or to the at |eéast one conponen act "ar éa
or is 5 pref@amy Eredreeedingiekainted fromthe |ayer (11, 12)
form ng the dhdsdceorpeosagnt and/ or fromthe at | east one conponent
contact area (2 4 19.. The multilayered filmelenment (1) as
claimed in & aﬁ’i}a%f )EPﬁe Le¥ECedildy 4 nkOTRIRAY abher fiE8ti wommanate
at | east 5onéhaderanpdéreant deyetayerl ( 3QrifLigd acpar thef Bfont side
electrical c nent. Q he, filmel t (1). 15. 20. The .
nul til ayer edpjfl m eiger?feencio )i% cTl girs[?gd %#%%e%f OPhet-['tﬁ et8Fngide
cl ai ms, char@&lciRyi zedd dne t hat mdre aplbeeadt thneutyhehmidss cobgactl 4,
| ayer (30) i15520,f0red Jf P i t I $: 2N I opkc With
RS e etk s LR s N

regard to thermal conductivity. ! ayer ilm
(1) as cl ai M i RYarfjepst 9 pvbeeldi fdie| dinst 2Bawdmar daflérized ithe

that thegat deasigoneldfier nodeigpnt aghel aygh-E3OLHIYPPN IS8t i cally
nanoparticl es and/ or nanotubes and/or m xtures thereof. 30 22. R
met hod for f?‘%%?%f%l‘é onHCLBREERENEY 5OYC oRRQ LR Y i IVEyRSin f Ehen at

el ement (1) lasmatf abmed theramydeof cohead® laber2l(3ghessin die sRLhed-

conpri ses tﬁ%&%é”'ﬁ?é@@d§£ﬁ¥éﬁgh holes (13, 14, 15), as seen

perpendicularly to the dielectric layer (10), are

15 arranged without mutual overlap, and preferably have a
distance of at least 200 um.

1l6. The multilayered film element (1) as claimed in
any of the preceding claims, |
20 characterized
in that the thermode contact area (32), as seen
perpendicularly to the dielectric layer (10), has one
or more cutouts (36} penetrating completely through the
at least one thermode contact layer (30), wherein
25 preferably the cutouts and/or the thermode contact area
(32) surrounding the cutouts provide an optical
information item.

17. The multilayered film element (1) as claimed in
30 any of the preceding claims,
characterized
in that the thermode contact area (32) has a surface
relief, which preferably brings about an optical
effect.
35
18. The multilayered £ilm element (1) as claimed in
any of the preceding claims,

characterized



coating a side of the second conmponent (50) which has 35 contact

. areas and/or the at |east one conponent contact area (23, 24) wth a
.thermal ly activatabl e connecting neans, preferably a thermally
activatable, in particular conductive; &dhesive;, - 48 - arranging
“the side of the second conponent (50) which has the contact areas on

"the at | east;pnez£onpenent ?QQ§QC$n@rgﬁegﬁﬁdezéhntacgoﬂ%gg% n44he At

| east one thernpde contact area for
activating tHETEHARIA | ﬁéeﬁﬁﬁ%a éﬁd c@EpBet iR Y heonhecirede {G0)the

fromthe at lm8ast one,t her mﬂ@nﬁ@ﬂgaedhearE@r§§2)co?cipb%fenttheaﬁ@ﬂ9§ﬁe&g
means has betn activated. 10 23. The nethod as clained in claim?2
char act er i zeglq £ Ha?aﬁtf‘ueo%%n‘f%li’o%?@ésc%t?ﬁE 2EEBnd2éonpbhentx 5‘@
are enbolli edprafetedrity | ehbctoitatls. ﬁfsu]%ﬂcedThﬁr@mwafé ﬁﬁaﬁéﬁhng in
ei ther of cla 2 char er t.hat 0
furt her mor e corrpr?%éng?lg’heg?ol Ih%vm&(:n% f@mﬁonﬁn e@gfi/ﬁﬁ %IFectEk}‘? cdly
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(30) and the layer (11, 12) forming the first conponent, and/or the

at | east one conponent contact area_ (23, 24).
19, The multilayered film element {l) as claimed in

10 any of the preceding c¢laims,
characterized
in that the at least one thermode contact layer (30)
forms a part of an electrical component of the film
element (1).
15
20. The multilayered film element (1) as claimed in
any of the preceding claims,
characterized
in that the at least one thermode contact layer (30) is
20 formed from a material that is anisotropic with regard
to thermal conductivity.

21. The multilayered film element (1) as claimed in
any of the preceding claims,

25 characterized
in that the at least one thermode contact layer (30)
comprises nanoparticles and/or nanotubesg and/or
mixtures thereof.

30 22. A method for {fixing a second component (50) on a
multilayered film element (1) as claimed in any of
claims 1 to 21, wherein the method comprises the
following steps:
coating a side of the second component (50) which has

35 contact areas and/or the at least one component contact
area (23, 24) with a thermally activatable connecting
means, preferably a thermally activatable, in
particular conductive, adhesive;
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arranging the side of the second component (50) which
has the contact areas on the at least one component
contact area (23, 24); _

contacting the at least one thermode contact area (32)
with a thermode (60} for activating the connecting
meansg; and

separating the thermode (60) from the at least one
thermode contact area (32) after the connecting means
has been activated.

23. The method as claimed in claim 22,

characterized

in that the contact areas of the second component (50)
are embodied as electrical contacts.

24. The method as claimed in either of claims 22 and
23,

characterized

in that the method furthermore comprises the following
step:

severing an electrically conductive connection between
the at least one thermode contact layer (30) and the
layer (11, 12) forming the first component, and/or the
at least one component contact area (23, 24).





