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10 An RFID transponder comprises at least one antenna and
an electronic microchip, called “chip” for 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



" areas ("substrate bond pads”) of the antenna substrate 25 such that

an electrically conductive contact is oduced bet ween the chip and
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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.

US 2010/147958 Al relates to a method for producing a

35 device comprising a transponder antenna which is
connected to contact areas. A thermode is used in this
case. In one embodiment, an antenna cable is brought
into contact with the dielectric layer. The rear side
of the dielectric layer can then be contacted with a

40 thermode. The antenna cable is fixed in interaction
with the thermode by a plunger.



" DE 10 2007 004642 Al relates to a flexible printed circuit board film
conprising two copper plies. In one enbadi ment, a first copper ply
- with electrical contacts 5 is situated the top side. Situated on
the rear side is a second copper ply, thereon an adhesive | ayer and
t hereon a polyimde |ayer, which functions as a thernode contact
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t he nodul e ithdmsetd exbnviiddt theyearritgr e stumaface ear side first
into the cutout of the card body and sol dered by neans of thernodes,
for instance. 25 The invention is based on the object, then, of
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carrier substrate having at its underside contact sides
which lead to the connection areas of the inductive
information transmission device. For cohesively

20 connecting said contacts to the connection areas, the
module is inserted with the carrier substrate rear side
first into the cutout of the card body and soldered by

means of thermodes, for instance.

25 The invention 1s based on the obiect, then, of
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.

30
This object is achieved by a multilayered film element
comprising a dielectric layer having a front side and a
rear side situated opposite the front side, wherein the
film element has a layer forming a first component, and

35 at least one component contact area arranged on the
front side and connected to the first component and
serving for arranging a second component, wherein the
film element has at least one thermode contact layer
which is arranged on the dielectric layer and which, as

40 seen perpendicularly to the dielectric layer, is



40 seen perpendicularly to the dielectric layer, is - 3 - arranged
in the region of the at |east one conpopnent contact area and has a
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thermode contact area with a thermode for activating

the connecting means; and separating the thermode from
the at least cne thermode contact area after the
25 connecting means has been activated. The method
according to the invention constitutes a connecting
process, also called bonding process, for connecting a

second component to a multilayered film element.

30 It is preferred for the first component or the second
componient or both to be embodied as electrical or



understood such that it enconpasses both a chip as such 15 and a
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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



conponent contact area is arranged and on which, consequently, a
second conponent is also arranged is 35 desiyuated as the "front
.side" or "frontal side" and the opposite side of the dielectric |ayer
is designated as the "rear side" or "underside". However, this
-definition is not associated with any restrictions with - 6 - regard
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side and/or the rear side of the dielectric 1layer,

besides the first component and the second component,

even further, in particular electrical or electronic,

25 components can be arranged which preferably 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



-7-. thernode contact area, wherein the at |east one thernode contact
| ayer, as seen perpendicularly to the dielectric layer of the film
.elenent, is arranged in the region of the at |east one conponent
contact area. 5 In this case, the thernode contact area fornms the
.outer surface of the filmelenent, that is to say that it is situated
“at the surf t il fl , d..s tharefaore.
directly co?]{é;%%a%l Ie%%b;]ﬂzgﬂet hg%(%%g bé%géﬁégﬁ%%o C?Jﬁe Hf}% m eegr?ertf e
external |y, BYShatn | & perdegt i pratneHeod he¥ ndusingnabsubeeangad use

tenporarily om the theIADIS GMACT pdke2naRd veah t NeRebe Separatied ¢
again fromthe_ thernode contact area, The thernode contact area Is

t .

brought i nt &% ectOtont STEPMERT ¢ hel€Rer n6eelfin SLHENLEE abEi vaSES
thermal | § 15ractdadt alfl e* €oonectdigeneansl Stheat edriet vasroidie salge”

| east one caq nent contact area and the second, conponent. Heat is
transnitted ?rgrhgln(f{}f% lf%eed?r%on & 5i% qrﬂe e rﬁ)jdi::e contact |ayer to the
connecting neans, where it |leads to an activation of the connecting
20 neans. |fq [ t ieC s J { eadi I materi.al ,
the heat of trtge%%egér%%ebgan_ echPctﬁgéErr%C%}?ngg%f %é{lﬁ%ﬁ%@%ﬁ%@(@ﬂ%
substrate net@ritdl9d. BHAEL2E adediadi’'ng ttde helligheaitiion, ligyver is

t her modegi s MQfaid®d Ya i NaGORt 86t apblBxihgtdl ¢l eehkiankayeficxiidss
rat her bears athlnst, t he therr‘r?ll stabl e thernbde contact area, this
avoi ds the FttatPdtioh WHPchPIWRETPIEPAFELi P FHEFherdiidfe3gom tiffe
t her nrode comdzaciiarlesa; JFoml t eddsubshiat ecaat esiak . adherngseyw 0 dfhe 5
t her node and, t hus ssibly results_in destruction of ref erably
el ectrical, Cor Oglnegnn s %?%%%%‘gﬁc%f\afﬂ}é di%é’l ectttt}ef c ﬁ%ﬁ% ctyjc  layer
particul ar cfomfespioridsal iy donductppeozimattionescsueh msodetehom of
SLructUjgs, (e {BGnbdkenc | BnB3 HeS #n: LDPaRY BUUGHION Of, TLERL of
el ements on I ch a conponent, e.g. a chip, TS fixe eby_ meang of
t her nodes i Shonsii@eeabinia mppEesd byhe heope eenion nairion effecged
The ther node,eRdmticd ayvery al Sgol eadhd 0 G NoRRgeM-ZRI 5PN Ofhoih@ar
tenperature distribution in the substrate during a connecting proceéss
for connect i 13 second conponent to the nultilayered film el ement,
5 e.g. during a chip bonding process. Locally increased tenperatures,
i.e. undgsirghle_tenperature spi.kes, in the substrate are avoi ded as
Sof e% ﬁ% e i% l% Wﬁé éf

a resul mogent zatton ofc T effPBFEETr e W ST r itSutf o1 anaT
Theref ore, igldanmntcaswbofliefie Z'I:l’IEt b.odsxaxﬂ;_dc&]di figshdothe d@npniehtd omn
e one! TOORERIL QRN DAYE B NBNECOBXLAUIKY BBELAL U SLAAN LR via
conventi onal”_connecting processes, e.g. conventional chip bondi ng

processes (&g ch iterperegunectedreasehgydigdecisigodsivbire) anwiouteut

undesi rabl e ¢¥R] td Ntk Qfhid1e £aE&d e4wsHbELEAL EHACAYES ERG, 1 L5 lgp'%rhiagﬁer
e

tenperature of the_thernpde | eads to hi gher tenperatures in

regi on %5 tﬁ@“{éﬂm%?aaﬁ? toRt SEETRPES, CRPER Sth@ T8yl ANE hghet RE more
activation durdd i oguofaaet herpaineyrtaely vatiedl etgonnesid ngs 18EYS, 0.
the curing duration-of a thernmally curable conductive adhesive, is 20
si gni fi cant Ipyre?éee uac?:oela[. WY rS‘ﬁf%%’ﬁ?w_el?ﬁ’%uﬁﬁﬁﬁ?néﬁauga?:igug?i 5%‘60f
t he process &ostastaries posgithl e as a result. Mreover, as a result of
t he higher tenperature in the region of the conmponent contact areas,

possi blg a restriction to special adhesives that cure at
0 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



25 relatively | ow tenperatures is obviated, such that nore
~cost-effective adhesives and materials that require higher
tenperatures for their activation can also be used. 30 By conparison
with an alternative nethod for avoi di ng disturbi ng adheri ng deposits
-of material, wherein a silicone paper is carried al ong between | ower

thernode and-yliglget 1 | Coh BYEF » IaP@aPr e%ﬁ'%tre'lﬂvertt%ﬁnmd. fi caf‘l on X6

advantage that there is no need to make a costl
the product i'CIFTTIel FAREIFE WhPERT al PSS mmewtph@elm gobghe

carried al onf.eleydniidglaleng ofi | tBENEiNAPEE] Bhiehde Hiskea PRANGED an
t her rode and .t he di el ecté gh:ea%lr in a costl manner and in a nmanner
e s “re

susceptibl e di St fban AFESEd W er PR by CPRERFRY 8/ EPonN.
It shoul 8 bearmeritiionesta n tie sticonmeds i oontdat , arsat feraasenef o’fuh%r

chi p bondin e pr esent t| t he S .of
5 desi gn megi;rlliﬁ%“r:ﬁatayterl cff d%gﬁéﬁp%;lgl}n t %?1 tvmlﬁw g%a%ugbﬁé

carry al ong S&@aﬁ&ﬂ)n@tpap@ie orsmh@attekeOﬁet tken thétahbeemad film
substrate and ghdduer shher ALY bo BLeventosuebadheLi i, o

deposits. 10 Advantageous devel opment t he | venti on
desi gnat ed |trhecq¥é?dt?epgﬁaéﬁptcl‘éprmto I tthies pbbBi [flerfagit t @gtp@:y@.—lly,

form ng1ohe dHatst igompenesk tOtﬂeta e al ch s aL omas e Ot arh@hged
exanpl e, 15 |ron capper m n| kel , silver, gold,_ platinum

tin, zinc or-FRHAGYYofOR hEE dFORERGE t PERGe Tl sEaRs Fhen

i s possi bl e Heorsdpeerd oyt r agatimi mgotnhe;hfeu rdiemrqnentitdor f aF8xan The
antenna stry th 0 S for thefl st .conponent to be an
ant enna strug}eﬁmgjd tééﬁlcfsus:&posrgabl e forr?Lnghrat lflggst Ohe T o pHrETt
cont act ar edvittdr béhel echeimafiey igonwetteed to thetivase conutesntl 1t
I's possibl e fqn Jhemle | ééﬁhe@@?n&orﬂ?@&%‘t 89.%%%?];@(1 a‘égéw%(gnbetl?ecﬁb .

cont act area for arranging an eleétronic m croc I's possi
for the nul tiS3fFer €98 i | FOBPEREAE t 6°BSAPEI s@readi eﬂl@ﬁ:t r tbel apecond

having a fr@ampﬁrséeltandﬂeateairs stdensht Hatgd AppEskthe té}?exirﬁcs%ie giide,
wherein the rrult% ¥ d filmel enment has an eI ectrically 3

conductive Ifer "REFRPHE arCArEehnad B UctEr et %nd:og%nq%g o231 p
contact ar ea:hm:lechllts aendngedoonat headttordtiditle cd the ekeghkieallgy
connecteg t e antenna structure, wherein the filmelenent has at

| east ofeé ther rmde contact |ayer which is arranged on the 35
dielectric layer and which, as seen perpendicularly to the dielectric

| ayer, is aﬁﬁﬁ“&%@ﬂ'HﬁéEéé@Eﬂ@n Py Lhe éénkge OfOQEaEEPg %@%%%%le

area and has a thernode contact area on a Si one
thernode co&REEE dlaydrhd deedly ahajher dhameds daet kead| hpemelsding

thernode corffactsgf@a hermmGlan ot eupdihace Ofmaredfar). 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.



the filmelement. In this case, it is preferred for the multilayered
filmelenent to forman RFID antenna. The second conponent is
arranged on the nultilayered 5 fil m el efreft by virtue of the contact

areas of the second conponent being arranged on the at |east one
component cofft@ict Hreanode | scpusyithl e fayen he ot actlemdsas dfo t he

second cOMPaNSIlgdP: Do LIROBIrCh RS EORPIRLLGOD! BEIR MIAMYLNIA the

t hermal connection between the 10 second conponent and the _
conponent | SYRVRAR. NG | RkSANNE GGG DPEOESESt HECk 0 ORI CAASES

of the seconth&ospeneat coapbaecabad ethasnel €£18y626d CONACS en2ng:,
net al i zeg regi ons,, vi,a which, an el ectri cal connect%on g]e_ztween t he

second c8mpdneht dHGPAe F i FREP 15°B8HBn eSS otitcadly| iticgeased
possi bl e f ortdnyse metioss t 0 ibe.a weddwirdote f iempgratoltep oPikes, in

mul til ayere | | as i L ny of clai 1.to 21
wherein, i n%lﬁée rrmseﬁhgg,?gaesi Oééll%f nggoé‘ﬁgachiaps an%/ o?ec')“:’fultthe %F I §§§
one chi p corftagenizaiwdeh hag el tberi cakmpemnbdors | s disdtrdtbutiith .a
theLnal | y actial@able COANggld , e I

activat ahl e adhesi ve, tﬁe ?l(h e%g%ﬁ%iﬁﬁ% &ﬁ%ﬁ?%aﬁc%?{eﬁc#ilg&e
cont act $9i s IHHTHHGEP onthRe thErPgdpe S8 @VECMFIeoRt AéBhare Aaxlmamat

| east one t hasmpxle: €0 aehadr 8a | ot BAGRA WebAndct DG MRAR Je sRizder
to activate the connectlgg ma?ns, hand he thernode is separated from
the at |eastSdhe tHePHBRETCBAL aclf dPea BHYHMT heP LRSS ng (Fedns Ras

been acti vateshps3teture s possidde ber t+he°at isasdosmibldier madehout
contact | ay | .only-o h ' of..the dielectric
Sind s PE0r L SBEELAR. e OBl DEaLERRL, SO RISl SIER

| ayer, that 1s 10 say as a front-si
| ayer whPch The driahgedtenresatheef odntths diharmbdwmi thrdackoséd ghlke

at | east one &GHIMANAMeLONLACELET Se@od €33! {Rel €U Mned? WhiSact
case, it is preferred for the at |east one thernode
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 special adhesives that cure at
25 relatively low temperatures is obviated, such that more
cost-effective adhesives and materials that require
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 1s carried along between lower thermode
and dielectric layer, the present invention has the
advantage that there is 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



contact |ayer, as seen perpendicularly to the dielectric |ayer, to
be at a distance fromthe at |east onq_ﬁoqponent contact area. The
enbodi nent of the front-side thernode cdntact |ayer is advantageous
particularly when a device for the connecting process 5 descri bed,
e.g. a chip sumudipig hilestad | di sonrbaasean isppemddrmdosieps hbt ucoseby
| nto contact.qy thifhentight side ObnbRgad! et kbhriBYel hiNkhis
way, it is p055|bfe 0 prevent substrate materia rom adhering to
the upper tlrewsgdior) MHatuse i6f tthe t eave " Gfpefthehechdie” barding

"lover thermpdeides AR RIBTArY deld Nbid &dhi Nt Wb CheBet AEEERERs of
assigned_to the front side of the dielectric la ei is desighated as
the "upper tHSBUgmeaRndhat1sit nEPHote RissPEREHLB ¥ B TR BdIBf

the di el ect rqizladyetoi scesy gratoed as tdiel f'daver papernode” .cHdbweiee,
this definitiqn is not assqciated with any restrictions wth regard
Lo the act USI O SEht GEF ORRGE R MAIE 1o Hpr Bauct i MetHBeET 26 ¢
is al so possiddes fiar pgrwratt |aadt altenimgy mege sidrt.act | ayer to be
arranged only on the rear side of the dielectric layer, that is to

say to be enbodied as a rear-side thernode contact |ayer which is
ar r anged0on yarf@gesats si devEd®Pmandt® overfl ap$hend/ dnventioses ehe

at | east ongiLOMPRARY GPNMRLCIGAHSRIeRS Se8mPerpendi cularly to the
dielectric layer, at least in regions. This enbodinent is

advant ageous particularly when a device for the connecting process
described, 3 e.is ap6bsRbhendicag | Rl |aiyan, hasmindgowehet hernrede
whi ch cones into co tqgt W th thf teﬂr s%de of tg dielgcgric Iaxer
In this wayF?WPQQ?ﬁhB Qtﬁ% ?dm% BventYstpsPPaPa ngi Pt PRS-
adheri ng5t o itrven,| owerpaher abdein®®d, | hickel | kenmigerpogsilbl e pflatinke, at
| east one ther, ct.. | tQeb o] t r;

side and on tEQD?§%§92%%§£%f§¥§%yd?£Ig%?%égﬁgggég,%?ﬁggrigﬁgglqg&ff -
say to be erfitidiesth asltatis epetsbpbe f foht LBpdéavpsr kpgaisgnthet Thapsr

which is arrapgethdant the Epent apl d@ranghaMbGhi@ngtoseshdher st cheasl,
one COUponenoéxgﬁgc%i%ggac%%pg%%% Igér§§|ggsénggnngssgguggagg.OQ%
rear-side
20 1s possible for the at least one component contact area
to be electrically connected to the first component. It
is possible for the at least one component contact axea
to be a chip contact area for arranging an electronic
microchip.
25
It is possible for the multilayered film element to
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
30 conductive layer forming an antenna structure, and at
least one chip contact area which is arranged on the
front side and is electrically connected to the antenna
structure, wherein the film element has at least one
thermode contact layer which is arranged on the
35 dielectric layer and which, as seen perpendicularly to
the dielectric laver, is arranged in the region of the
at least one chip contact area and has a thermode
contact area on a side of the at least one thermode



5 thernode contact |ayer which is arranged on the rear side and which
overl aps and/or encl oses the at Ieast_q?e‘gonponent contact area, as
seen perpendicularly to the dielectric der, at least in regions.
Thi s enbodi ment i s advantageous particularly when a device 10 for the
connecti ng prodess désgeirbethcing. awayhifrdiontheg distetlinic odpveas
an upper.t hel e 60 OBBALLOE 02t athmitlh dliSod toRt 58 d8car ohe
dielectric l'ayer, an as a |l ower thernode whi'ch cones Into contact
with the rear side of the dielectric |ayer. The 15 enbodi nent of at

| east one front-side thernode contact area and of at |east one
rear-side thernode contact area nmakes it possible to prevent
substrate material from adhering to the upper thernode and the | ower
t hermode. 20 Furthernore, with the enbodi nent of the thernode contact
area on both sides, the tenperature distribution and al so the heat
conduction during the bonding process can be positively influenced,
process 25 tines can be reduced and overall costs can be m nim zed.
Therefore, the enbodi nent of a thernode contact |ayer both on the
front side and on the rear side of the dielectric |ayer can al so be
advant ageous when only the | ower thernode is placed onto the rear 30
side of the dielectric |ayer, but the upper thernode or an unheated
pressure plunger acting as a counterbearing, or a preferably

pl ane-parallel plate is placed onto the side (= top side) of the
second conponent, e.g. of a chip, which faces away fromthe 35 film
element, i.e. even if there would be a lower risk of substrate

mat eri al adhering to the upper thernode or the pressure plunger. -
13 - It has proved to be worthwhile if the front-side theLnode
contact |ayer overlaps the rear-side thernode contact |ayer at | east
in regions. The tenperature distribution and al so the heat conduction
during the 5 bonding process can be positively influenced by this
means, too. In preferred enbodi nents, the at |east two thernode
contact |ayers arranged on the front side and the rear 10 side are
shaped fromdifferent materials and/or else with different |ayer

t hi cknesses. Thi s can be advant ageous when tenperature gradi ents over
t he conponent cross section are desired. 15 It has proved to be
worthwhile if the rear-side thernode contact |ayer conpletely covers
the at | east one conponent contact area, as seen perpendicularly to
the dielectric layer, that is to say has the sanme size and the sane
form or conpletely projects beyond said 20 at | east one conponent
contact area. In this way, substantially uniform heating of the
conponent contact area is achieved, that is to say a honpbgeni zati on
of the tenperature distribution in the region of the conmponent
contact area, particularly if the thernode 25 contact |ayer is forned
froma material having good thermal conductivity and/or the thernode
contact | ayer bears against the thernode substantially with its
entire thernode contact area. The nore the rear-side thernode contact
| ayer, as seen perpendicularly to the



30 dielectric layer, laterally projects beyond the at |east one
_conponent contact areas, the nore uniformly 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+d&0t hernode contact | ayer and
-the at Ieast one rear side thernode contact |layer to be thermally

‘coupled to LR DoAl - 0anducLLO0 0rPangiLr ol BagDr QYR

- 14 - to be vvorth heat™- conductin forme
from a rel atfiAdiil Fvasgdh| fe ntademant korigam tafratRRJHe ariemmode
pressure of the thernode(s) formng a | oad on the front-side and/or

rear-side thernode 5 contact |ayer(s) does not beconme non-uniform as
a result of tHe ABEPREOMAIRRF el éfferRET3RI%ASs O oviedl fiylhé layered

wor t hwhi be iffilsai élhaahtcomdua;tajmgleel eﬂenﬁh@a%oalttafw Nakes@NYEt itHd Y
in the range, of In this metal s havi ng

h .
good t her nal %Ig%ﬁ ter tle{% 3}?1 ?%’teéans i H%ég fft neags one

nanot ubes amﬂmommpmthiesahaae mrtovtead tas dicoIsui fabl eheatenb@lcﬁ:

I d | d
et fon. THS 5t Teacls ore. {hor vane Cont 267 payehepti . Bs PRsmal

thermal |y coitffciGtfe Hatervaichaw nghértﬂﬁér neonreeﬁ‘du@m \betywaan t trde

range oiogreaaice;rnd hamBOn M+ ( Bnk) | tHé‘ E%&tm& Jﬂé&!{ﬁ ofe gt Eﬁ%)c%épf
~the netal s co &Opl() .al um num (A ), I ver % old 2 FA
pl ati num (PtI) h?c SF ROFS G | E’Fnct eZnSJOE 8Fbr 231988y soAndiher

| ayer systemsedind hesgomird sto |be hasbpaosadakochecwen thnhiche then o he
at | east one therm)dg?font ct |layer to be.enbogi.e as_a net al |ayer,

whi ch can al%@ consFst of 8 méa A0y Bt3a 252l F-&%rlcaﬂt
i s possi bl e domedid cat beaxseennehehesemmtei conthpohehayemnd othe first

enbodi egs i”éd?rﬁ:Jri%{] ?Mé dzation. In this case, the
on rmay aveSb

nmetal lizati en provided by 30 a nethod in which, in a
nmetal i zation layer arranged on a substrate, a patterned seed | ayer

in the formmuf theddsiwastionecidarspdsscent 8ot aahednbd BH2A¥Ged LY
a mask exposur J%anf%gseqlggfaégggga%lfm eleﬁéﬁtlas claimed in any
of claims 1 to 21, wherein, in the method, a side of
20 the chip and/or of the at least one chip contact area
which has electrical contacts is coated with a
thermally activatable connecting means, preferably a
thermally activatable adhesive, the side of the chip
which has the electrical contacts is arranged on the at
25 least one chip contact area, the at least one thermode
contact area is contacted with a thermode in order to
activate the connecting means, and the thermode is
separated from the at least one thermode contact area
after the connecting means has been activated.
30
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



away) of the exposed or unexposed regions. It is also 35 possible for
~the patterned seed | ayer to be generated by neans of a printing
.met hod using a conductive printing ink. In both cases, the patterned

seed | ayer can be reinforced by an elecitotytic material - 15 -
-deposition untiI the thernode contact |ayer has a desired | ayer

"t hi ckness. qjgggta p C usin ne
or nore of the foI OW Nng nEthg%EQ%$Q%$§%e§%%§aﬂg % %rﬁﬂchk Qe%s%

processes, 65#teﬁﬁﬂ@@nﬂ9®8 centasdr Pregct S@ﬁUCE@thgwenablaﬁiomhe

adhesi ve bordidig;-did nath@fmo&@boeéheactp“ﬁyé}g ¥§p0éd@§B‘Eébteb%
(al so via a nmask), 10 It is also possible the at "I east

spr.
one thernnd@aéﬁﬁﬁﬁgfiléi g?% EorFYISE nhRBt (s, C?%“%%Ft$@uP§PCGSS

car bon nﬁnotdeimlkmaﬁ/ Ok.ganopardhi¢) ebontiingar ih§tABIa€26RNON has an
s .t her eof referred f or the at

|
nggﬁaghectﬁép %ﬁ%ﬁ%@%quﬁgrqa?%ﬁe?%ﬁ%ebopia Fa et nElre y TTOR5) e

mat eri al th@tldes Qtfabteel ndael egpeiat ut@yeangelnf 2hid owd80C, iith is

particul ar @f,2311Q Zt%g%r@rpertﬁ t%%?snglg%ie'rﬁ %i’afr ey 9\ gghgrln

wor t hwhi | e |f the at ast one con area as acired
or rectangult®e d@mesurchgnmade preferred for the at | east one thernDde
contactig@rea to be enbodied as a circular 25 area, having a dianeter

in the range_of 5 to 20 ngé_ is further preferred for the at |east
t her node cont¥ct YS%a Yo hESentbEdfed A¥PRESquAPEITRAR ngaadsi déower

Iﬁngt hdl n t héerarge “of hfsthﬂO BbiBrak-er al@ie)ﬁlriﬁhﬂ?fﬁi | gastwR0en a
thernode contact ayea has a ext ent e ng

mm in partlcﬁrmorﬁ %??dmﬁ%ga qﬁﬂ% ??ﬁ?h@ﬁdﬁrét r?%% EﬁﬁaﬁﬁéréF
| east one tHenwndelsondeeigmaEedtaﬁbeta@apteﬁpen t enarmode’s) zarahda
formto g t RelIRARASILONEHE0 dd \ i Orehd NG, 3cH 26, 8NH: 20 LRL T,

very simlar to or the sa as the cont act area
layer 1s designated as the “lower thermode”. However,

this definition is not associated with any restrictions
with regard to the actual orientation of a thermode in
a production method.

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



35 the thernode. - 16 - to have a maxi num extent in the range of 2
to 50 mm in particular of 5to 25 mm It is possible for the at

.l east one thernode contact 5 |ayer to have a maxi num | ayer thickness
in the range of 2 to 50 um in particalak ef 6 to 14 um It is also
-possible for the at |east one thernpde contact |ayer, as measured

"pei pendi cul aga!yf E& ﬁ@eeﬂbéh‘i‘%@ G lAYefeadO &%eféoﬂgn-sgabf QR L RAYRS

t hi ckness. hi s case, provision can also b or formng
| ayer thi ckr?égg:agfrtadjr%%?é whtlﬁhn %Srlea%%'am@%@toénéhﬁ'leﬁm'é @éﬁ?a@tﬂd

| ayer, in okrggrcH @ﬁcl@sé@f tHenge thkedheiiml -&aPeNEhE VEbYthBtd area
targeted manner. 15 It. ossible for, the at | east one thernode

contact |ayétt &8 §Een”ﬂ)e Sul afPf 155t RE diepeEt rRe | &per -sfigle
conpri se5t wrtasrmalee pantaat I’]&gf@j'lSWhtchnd.ls\llﬂﬁﬁéntﬁégl Qﬂﬁ)th@sweaxed

from one anqt. S .ca east, two of ar egi on
can consi st%l;heezoalacqu %"{glrlé:n 8‘;?5?%%135% (f/o r %Iéc% taleje] && # ﬁ:y
in terns of Wigzecemopent ocontintt Beregasanfseen eaer__sedélt:’aéamge to

contact |ayehe itgis deefesredafar said therymde ﬁgnt 9&;[ Layer &31
an e

have a 25 circul ar inner regjon w thout cutouts ng- shap
outer regi offRAHRGRboULS, a@ﬁ@t@ﬂ@u&e@aéﬁw@lﬂglﬁdp«ﬁ@mat(.demece

i nner regi ofFod N drd s &ﬁﬁ@ctquigoutps:odﬂgsq,ce%sr&lfﬁe@ﬂ thed NNy chip
region, can_.run radial I¢/ out ward and/ or ar cuat el %llearound the_ i nner

region. It FPOHHAE ST 30T hellRF r 2Bl BPPERnERCFBgAEN Whd CHa FOmas
ext ernal di damateer contiake rabge ofhd tﬁcﬁlmldéd dor die KJdirgeshaped

out er reglorié;)%l eﬁgernal lcé)lw%q:e |nt er§ g%of 5to %.%tngn

35 In the cas ont S dé thernDde c
preferred f@omaEat tvnelrhmmiee comuacsiflayef tbebdleﬂﬁaodred éay&tc | &asd

two ciregl are i KR meHTe, 3%'1%'33@ eoﬂlé)tff&ﬁ'@eﬁcfg Eﬂﬁ%gﬁgn%%)%eﬂ’gct

run around the - 17 - ? process region,
regi on, and3ie® afng cFP%t afrcel ehBE efdsm rﬁﬁrt’ﬁl‘iéeca’fsl’eedeﬁi s clomyttelrdy

preferred t arehoomgkasr aioh abogsibaeceubeb%%n%al SuISSOPRAL S rda%etﬂeal
range of 100. umtao ticular of 150 to 500 um

further pre#&roé‘hcéf1 énéft Ité’ast?mu?ﬂ%?m%eW%cta%@ eé:ho%gﬁé’meé’
have a nmaxi rairareeddznt in the range of 2 to 50 mm in particular of 5

to 25 my

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.



10 It has additionally proven to be worthwhile if the layer form ng
~the first conponent has a first |layer arranged on the front side, a
.second | ayer arranged on the rear side, and one or nore

pl at ed-t hrough hol es which penetrate thiidugh the dielectric |ayer and
-by 15 neans of which the first layer and the second | ayer are

‘el ectrical |y or dher Baldued OnCke el oRBRALPd 10 QB aBLher s ae

wherein the at | east one thernode contact |ayer and the one or
pl at ed- t hr oUgHFTAGS, certagkn 1 pErpe SYicEdiams yth% ¥ﬁ@rdséﬁ@cttheémode

layer, are ajgrafiged 2@yt hgut tussal Dyverd@ponIVthow mabgalature
overlap” means .that the one_ or_.nore Iated t rou h hqol es either
directly adj J%%lttlrﬁ?r nBRe GmAct F’afé?a%r CQPEVEHACE] YpatRg the
t her ef r oln Ekﬂkhnablprothesauxheabé s 1 thierginde iadlatcedaysy and s
t he one or q} ed 25 through hol es, as seen perpendicularly to
the dielectric ayer ®have a distance of at |east 200 um It is
possible for the first conponent to have a two- sided construction

conprising a.i psbrbayen (émf)bcﬁ%ef’f@srarﬁhé)f alkthe £LE8t GQATPRR

arranged on the front side of the dielectric |ayer and a secon ayer

(= second p&ARTHCH HEPY$FSt 2EBAPIAGNLYR 5#@a@%ﬁﬁ%nﬁ%®% ?Rdr thede asfr

the dielect rdicid ayee. s!liapéi pegsinbl & £ Reddi@ngaterithe f4emiosi dﬁﬁ

the dielectri,g,lay t 35 electrjcal conducti ve, | ayer, a
first condu&F%#l g& §5' t iﬁEﬁras B G eRRSS segemtS aﬁﬁﬂbn t

rear side ohdﬂanuhgﬁ&mﬂrlwhbayenxmmmmnnmkeleg&aﬂﬁahtﬁ copgletet | e
layer, e.g. c%n&)%%oé}ldc ch_%%(:t Oé’cttlo%{:i%.rseeq{m Tred. 18 -

15 It has proved to be worthwhile if the rear-side
thermode contact laver completely covers the at least
one component contact area, as seen perpendicularly to
the dielectric layer, that is to say has the same size
and the same form, or completely projects beyond said

20 at least one component contact area. In this way,
substantially uniform heating of the component contact
area is achieved, that is to say a homogenization of
the temperature distribution in the region of the
component contact area, particularly if the thermode

25 contact layer is formed from a material having good
thermal conductivity and/or the thermode contact layer
bears against the thermode substantially with its
entire thermode contact area. The 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



such as an antenna segnent, or else only a connecting segnent for two
~ends of the front-side conductor track segment. Preferably, the first
.and second conductor track segnents are shaped in coil-type fashion
inthe 5 formof one or nore turns. |In the-case of the two-sided
-construction of the first conponent, the one or nore plated-through

ol es between, t8e ToLnghee and t Be; hedle st I8oRhud B, g1 ShRGLIC e
| ayer electrlcalgy connect the first layer, e.qQ. the 1rstmcon uct'dr
track 10 sediemed ahgorhed s&@dmdivader , Teegibilke matentakonductoder

track segmemthatt QHNE GRS pradd @teds £ htﬂéghhe%ﬁdé@gpr Eéf@iag

respective contact location at the front side and e rear side an

also a 15 ¢ ti9y eFBRentTRACCR if8ns AP RUgh ¥ERr of efect Ehermeds

and whi cb eleeaigsoral Ipyeaneect godze hwe coalaak | geatuBRSorkt ks 4
as seen

preferred faqr_ t t. l.east, one thernode confact |ayer, e

per pendi cul %r S;}Bl%o%ﬁet%d? et ?(f%l#%@te]rrfgt%i%P%?%cthe]i}%ﬁdpﬁ@V?ﬂeFo
t he contact 120 wotahivbndenoif t reicbnheeti-ngnduentnts efetdret onesor a
nmore pl at edgfarQugh . ; i t.Loni t ated-th hol_es
out si de theqﬂgion o?ﬁﬁﬁ?%é%?ﬁﬁﬁeggbnfggi P%?%% aﬁg tﬁ%%gggfsigg e
regi on of tH& gﬂéﬂhﬁ"de, SNndAtigni fesfh t Matide baevindr @dad atbkedeed.l
25 |t shoul ¢ReumAkiianed hRgt hirzsGennesyd oont hatr1hhicg algo.prevent s
addi tional pressure forces, frombeing exerted on the p ated-throu%p
hol es and p %"@’e@est?’b‘%% tRRPREFEECLE8 FheVRer MAWedt Fg be
possi bl e foruitakdte heasiriene .t hernode contact area, as seen

pei pendicularly to the dielectric |ayer, to have one or nore cutouts,
e.g. holes, stanped-out portions, perforations, penetrating

conpl etel y tihr caghordlenas Meadt ane pheferdedcomtanil8S | ayeobdikent

ther mods. botackar oa SirFeardl B0t et cdiaits PaCprauab i spteast
i nformationlgyver &Sg.fommesl phuatner | ehempddyercomahuyribes | material
graphic, a having a thermal conductivity in the range of greater
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



- 19 - pattern. Exanples of such patterns are, for exanple,
concentrically extending annuli, radial segnents, wave structures,
parallel strips, checkered structures, etc., or conbinations thereof.
In this way, a security 5 elenent, a detbrative elenent or an
-identification can be provided by the at |east one thei node cont act

naver. 1t 1l dons! bl hor (hRe dhaififsls Ougharmde gontagt

| ayer to be partly col ored an ave

col orati on, dafiiglet devarkdliisknesst0 utilized as a security feature
or for enhanm ng contrast for optical recognition systens or as
decoration. It is possible for firstly a whol e-area thernode contact

| ayer to be &%d%%@“@ﬂ% CORteReE DUt §ao BESP oPredBUBERle SRR n

the whol 8- arere 15rt hesredeCorhact £6BYEWing. GneWodAS & aB'réElegaeslt
is also p033|bl in_all productio

q% t.he cutouts to be 1{)res:ent

stages of tI% 5%& T MUEE I e P2 T 1T L of ¥PP eb° fBFs?ﬁeDéF-@&t
rati o of théitamze:mxrmlge cabbatsohe tiﬂqé@ﬂ@udﬁar@ﬂigact lam&aatoobe
in the rang to t npde act_area

can nake |teegg{5§‘%t#l§2 (r)pljlqscmgl a;{% nAg]ped a%% ﬁ%nthg??(%%e Yoft aét
area and a @@ astasgddicbel ow t he ther node 25 contact area to

adhere 1@ one another through the cutouts, thus inproving a

mechani cal connection of the two | ayers, the so-cal | ed interlayer .
adhesi on, i Ftt héSredidf POIHO¥herlitdde tBEntakt 1eaa . oiige Lhesmogger

adhesi on beb&@ﬁj&cﬂ: | aygler et@ @oﬁ@t@@.el a&’l%hot@ﬂbre%nge:dLn?’opép;QY@utiL@@c
t her node conta ar ea ag]céi}ea aye a diel ecI_;Lrl c la ar r anged

bel ow t he tﬁ&r @e EonYREP A eé‘rﬁdsjod:f FﬁBBPFﬁFI&E PR p |E§F5F0Pﬁatrhe
case of a camtHesnineatdpart itfiats i andy ceawmiidtudes cage-adtere a | ayer
coveringsthe thernode contact |ayer is applied to 35 the antenna
substrate. - 20 - area has a surface relief, e.g. a rastering, a

| i ne raster Ita ¥ fpracervadstfogctilre. att 1|eslsruosmet)l ghermode depntact

formthe sunfaes rebi afe Fekmal qg?9§s'ngtﬂé?mé?l?esﬂﬁﬁﬁ_edmhggglgﬁe

still deformable at | east one 5 thernode contact Tayer ormn
at | east onélfferhbdetabhtad ar deCReFR IS FaBESr O &35 TR BAPSC,

case, it isipogsitiedlenr td¥e ssuricaceocelief to bring about an optical
ef f ect (? g. adiffraction effect. In this way, a security elenent or

a dECOI’%l ive el enent 10 can be provided by the at |east one thernode
contact |ayér. Hasisd@pssobhaklyoprbledattd east wonehivhel@oder Cceé agl

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,



| ayer to be electrically conductively connected to the 15 | ayer
formng the first conponent and/or to the at | east one conponent
contact area, or to be electrically insulated fromthe |ayer formng
the first conponent and/or fromthe at lLéast one conmponent contact
-area. 20 In this case, provision can be nade for the at |east one

thermde cOMAGa) AL mdLRiin LELEL CAL | ¥nCOPAHGLT ¥el ¥ E8NBRCHRd &
the first conmponent, e.g. one or nore conductor”frack seégnents suc
as an ant enmET G GE tHe atte eldstibne conponent contact area before
25 the bondi ng process, e.g. the chip bonding process, but to be

arranged separately the froE] i.e. in a manner electrically
i nsul at ed tﬁé?e?‘?oéos ther b&RE R ptBREEs ONs0 thermpde c6pndRCT

provi si ob cdmyer nesendws 4 heabhhndl @peor dhigkhOssheni BMBNERARe of
furtherrmreztotgorgbri se t

he follow step: _severing an electrically
conducti ve connectloﬁmbetﬁ%eﬁafﬁécgﬁgFea:f 8n§xihL%nBBe t%%taﬁ r
and t he | ayarodsilriengtohe thier stt cheponerhne anfrao®B5 thetatt| aasiergne
conponent cqy j 1%151%@ eth €. g . L ar else
mechani cal sev??élarl%{%dpﬂrge%%rgﬁ?/ thi ctg%t.g}é% %%legég%pgé??%’%ffhe £o
bondi ng prodEsE For N3P firpese laviex t rdlekdessan Have this2]case,

cut tingloontAchs ilord €Mt atkobbdaR earedie FBLLE6 Oia%&?t LYY Sfness
thermally in sope other way by the thermal energy of the thernode.
The use of &1 %or NG fhe2Eont@RL L brattRye HReIAgse pETIHICE

5 An el ectrilegter nsuliat i ardiir i nghtiBe pfodughiroieptecesshean talksmzhe
ol emont - the TRB e oo ivhet ShAnCqL el a1y conductively
connected to
15 It is possible for the at least one thermode contact
layer, as seen perpendicularly to the dielectric layer,
to comprise two or more partial regions (= individual
regions) insulated 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



10 a first conponent, e.g. one or nore conductor track segnents,
and/ or one or nore conponent contact areas and/or one or nore
electrical contact l|ocations of the nultilayered filmelenent, in
order in this case to achieve inproved producti on of honpbgeneous
-layer 15 thicknesses by electroplating, that is to say by neans of an

el ectrol yti t] n parti rove an
el ectrol yti %Anlg(%ljtt C?%éééﬁg kggc?ipbl e |Egc Iq-‘giyerczljl{e]ﬁJ ﬁ%gﬁée&n%ﬁ%o dhd
el ectrical | X®nddct Bveddsigaeear egh@refn@mtl | fel Bwent .cafa er itthe 120

bondi ng processshdyy £eBERASEA &R eksidd cal 'zsadfaﬁtulatgéaxé@@f BRiGeen

contact |ayer can be advantageous, e.g. in order to avol
el ect romagneétd i i HEEHIRY e dllef £BEL sr%§9§ r@Sul }0 B heE @ orbd FER/j v

area of Ehle garerimdes € osfaqsol aEy@L 500 Gan] lm.Gi'ﬂ Oﬂtllﬁtltl@rapci%:ﬁég}é@l@e
in particul ar, an_25 ant a, t herJror e i s_al so_possible for a
fine adapt a?cl 5h B %ﬁ%s g ﬁerfflcéﬁ?r?‘c?dﬁe cgqt@&%f%?ﬁ n%gﬁ@e’at:st hgve a

capaci tance maxlamsmbS@thermtt ptnceshe exrgngley refans2 ofta | 8éefim, in

abl ati on, &ﬂ_lm)cg@ yer. 30 It is also possible for
t he at Ieast one e contact ayer to forma part of an

el ectrical conponent of the filmelenent. In this case, provision can

al so beipgaderd ohakhezahitgaskiepe ﬁf@&é@decocogéa%oféﬂtﬁﬁlig ber a

of the electrical conpgonent befaore the 35 rocess, but sail
part is decodd APEEANOhetBRndilAg tpr 6RBRINGRE s eBy bievhedaver

el ectrical | yanragidd/eon ete Byosepande,om vuéébxt@swysért Qrﬁraﬁgéﬁsbrpf
t he conductocr track. It. has furthernore proved

wor t hwhi | e oIS t AE%Et TEd%t GRE tPRF ndde {ELBE?a(qufa%rtl%%qu}? MR LSS t
of an el ect mitath coepetenteof thheudh| misd edirfl ecktriics Lausrpassi blig

in this gomn‘r:é(atng qg RQ‘E&E LgasE; poe iQfégngﬁdcgﬂgaggcon&eéﬁggﬁ g&e

constitufe part capaci for area a resrs
as a result Qiteqmm@]tlhé Qlttn'é]%@?fﬁahhd penfles riviedy ofonhectedptremine

can be infl lé&f&@iér”vdh%r@lﬁ) gapcehyabl g dor ctrtLTe e ggﬁ%ecg%%%tct

| ayer itself to be epbodied in the formof a co
having a pr 6@ A 5% R aPE ORI Bhatar - BRreBaheBPE@Si naSesieen

or el se in paradreliomldrhhetpesthedf diBEe€OFDONGRYyer, 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



It is also possible for the at |east one thernode contact |ayer to be
formed froma material that is 15 anisotropic with regard to thernal
conductivity. In this case, it is possible for the heat conduction
within the thernode contact |ayer prefet@bty to take place in one
-direction. This can be realized, on the one hand, for exanple such

‘that the th@{l@ldeascoélﬁa‘éhtégnhak"égiﬂe?ﬁ Oré@deiéemﬁﬁxlé e&oﬁﬁ%Ugﬁﬂggf

constructed fromthermally conductive material. In t case 0

i nput on anSEFPERCSiTRE oFW¥e heleh e Pioddec ditoadt 9 iglRercondiedepr heaack

conducti on peghengll yreecurabl g, t hendi rectdion aefd saedopar abbgluctor
structures, whereas requ;:ed 25 h%%tﬁ %enduct|0£ occur
& h

per pendi cul &F 2§ YT 2l AT FVE gt ENttheYiE hgﬁsﬁ‘&ﬁ‘& Howeher
t he heat5 codduat iodn coen cad sdre dufduemedhar cadarget ede manoesibyd

reans of vaLyLng. gl avele L hbekness, of Lheothermal by, conduct] v

mat eri al . SO poOSsi ermo é con I ayerm?gebe
partly or c@ﬁrﬁrt@@elt@r edohgai Pdivwsan héhei efrenti cidyerndf t ehe

the bonding -bocessd MbONEnar qTRAcNeECathng: REALESS SIERS- cdnlbe
i nvention is explalne ﬁ way of exanp ebelowont e basis o

plurality ofh&erfp rren?sgw t ﬁhleef drigide tPRCERN | oliFAgk
dr awi ngs Thegmé@w ngSandn the?3 secider 18,8kl Ly . thehe second

[ paeLrat o pAle e ShLROIGTRLLE 200 ROk Lekeke Seal e, Ln the
5arranged on a front side of a dielectric layer; figure 2shows a
second eleC%JiﬁféﬁgdgeﬂggﬁﬁﬂvquhﬁyeEomprises a respective contact
location at the front side and the rear side and also a
15 connecting element which runs through the dielectric
layer and which electrically connects the two contact
locations. It 1is preferred for the at least one
thermode contact layer, as seen perpendicularly to the
dielectric 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



and a thernode contact |ayer, which are arranged together on a rear

side of a 10dielectric layer; figure 2A shows an enl arged view of the
rear-side thernode contact |ayer according to figure 2; figure 3shows
a superinposition of the layers 15accerdpng to figure 1 and figure 2;
-figure 4shows a section IV-1V of the layers shown in flgure 3; figure

-5sh th t YA sho re 4
azdlo}tleonaFI é%ccete%%an Ff?mu‘g?r at |Oo£r,1m588}rl PP Hhd 3o t% m?
figures 6, $omEntrscaldyl8exnerdthg casaudhow a1 rseégebect i eaalvley

conducti ve Rl ACCOMJARERI A N Qe 1 citdflalifes ol 13

16 and 19 in each case show t he secon éctr y condd ayér
i n accor dan&&Gnit HPF | goPleinatbges héhekrerh - aIF?esté@eﬂl\v@ydl &f SBemrlty

further BXefgﬂear[éhte”@ddi@@Bfa@ivéh%l%ﬁl%h@‘?ﬁ: Cait ﬁﬁéﬁ@kﬁéﬁého{ﬂ Q:%PS
7A, 10A, 13A, 16A a 3% each ase show an enl arged view 0

rear-side t 5 ARy ‘?/e’?t %%?Ellﬂﬁet bhergofies contagt iayeﬂs
and 19; 35 fitguies 8lsdl,pdgsille amfb20 tha each rése: SO athermode

Super i nposi tcjo(.)arlao t tfaeyé rgt elbectarnl_ C’illelaggon%%&al vel aZl.yored and/or to
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 fro”%PEEQSeOfé%ﬂFéf* ege trhctﬁ erln%ffkguie 22

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

order to form the surface relief, 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 is 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



t oget her onar ear si deof adi el ectric layer; 15 figure 23 _
showsasuperi nposi ti onofthel ayers according to figure 21 and figure
~22; figure 24 showsafurtherenbodi mentofafirst electrically
conductive |ayer arranged on a front side ef a dielectric layer; 20
.figure 25 shows a second electrically conductive layer in the form of

-a contaCt-”QﬁhﬂﬁJﬁFQéQHtéegsaPEh%rWQQ?t&@@tﬁgﬁg

arranged toget her onar ear si deo
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35

&gggkﬁMgghmgiged or

adi el ectric | ayer;
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
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
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
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
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.

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
bonding 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 26 showsasuperi npositionofthel ayers according to figure 24 and
figure 25; figure 27 showsafurtherenbodi nent of asecond _
.electricallyconductivel ayerw t han i npl enent edt her nodecont act ar ea, sai d
30 second electrically conductivel ayer2pei-ng _
-arrangedonar ear si deof adi el ectric |ayer; figure 28 shows a first

| ggﬁf;u ?agg%mﬂﬂﬁt]jeveféﬁygﬁei Bt e lQr i, of tahgronrllgéer:]gcgﬁgaggdlayer

to form a part of an electrical 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



maki ng regi on,which are arranged together on a front side of a
dielectric layer; figure 29 shows a superinposition of the |ayers
“according to figure 27 and figure 28; - 25 - 5 10 figure 30 figure
31 figure 32 shows a further enbodi nent2®f-a first electrically
.conductive layer - arranged on a front side of a dielectric |ayer -
‘Wi th an inmplgmented.fro node .con iC onsj of
t her node cont act areg rtrag:ﬁ1ll H1@'%lndq'§lech ifg ggi?%ﬂ Qﬁg F%é%ly
second el ectsaheati éltqt\/etIIUéyérO |Sr¢ad@t:-or1d3arté7@ \ﬂﬂtghlrfesgure 25;
and shows a superi rrpositi on of the layers according to figure 30 and
figure 31. A ure S}I‘ a fi rst | ayer form n%dfa first conponent,
said first | e Q%g@d tgisg f¢iants GOBTRFBEYR| daVayer
and bei ng enbodi ed as 8a1f1ta[r$¢ed5o@ﬂ est rieald yseaedusti v hayebctlic
The first electrically ﬁondu_cti ve layer 11 forns two chip contact
areas 23 and 24, wherei "first chip contact area 23 is connected
to a front-ﬁiﬂynanﬁzunSHQWSr@ aeeand3tléotracaligt cphateditvbr duglar
hole 13 and via a coil -, ir du trac egment
21 of a conductor track to a rxglilotéegl ekg%(r%{%acﬁta%ekl ng glrlé%a 16+¢
for a third plated-thr RIgFAHRE 15009Hesecomd 2hi peaont attlear o 24

is connggted to a |ineaqidrsedprderiHfethe coil-shaped or spiral
conduct or trfack se%ment 21 by

igure shows ~ an enlarged view of the rear-side
thermode contact layer according to
figure 2;

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



25 neans of a front-side contact-nmeking area 14' for a second

pl at ed-t hrough hole 14. Figure 2 shows a second | ayer formng the
"first conponent, said second |ayer being enbodied as a second 30
electrically conductive |layer 12, and-azihernode contact |ayer 30,
-which are arranged together on a rear side of the dielectric |ayer.

~The second electrically tivesl aysr h arguat e. conduct o
track segnent 22 of thefggﬁ%%%t%f %fa%g’zég g%?d?§$ngﬁ§go%h§5ﬁﬁ%?
segnent connecting a reakesitecabhy actcomdaigiee ea 1B e or arite t hitred

plated-through hole 15 {Q-gns&ar - Siee @Rt actTaki ng 4. for e
second pl at ed-t hrough ho!% 14. Furthernore, the secon%ég?r%%ng £

electrical ly conductivef}8y&es 12 cbbpridesi® 28@rl% de cont act - maki ng

area 13"sforfidierd izist gheyed- hhr eugh el e ddb@ihad{150 @p ehectsihcal
connecting el ement, which connec gythe rearzsidgﬁﬁontact-naking ar ea
14" 5 to the thernode contati*ta S6MIRS LV Py dEVATe 71 P afitetFEiged

manner in figure 2A, thehipeinode centiact |ayed Fitms dilllerdridiyy

ot hi cknebe. d. conststi SO FC RS eyl SR huBeS RN Th A At
Di, an outer ring ("rin$§dﬁaﬁfn@h%ndéalethaicdlamerer Da, a wall
thickness b @@ el 0hinds 200s8Lb80A1600r 30aREY EBAKARLS vel A%l
spokes") which connects, the inner disk and the outer
in the form of a contact-making region and a
thermode contact layer, which are arranged
together on a rear side of a dielectric
layer;
15 figure 23 shows a superimposition of the layers
according to figure 21 and figure 22;
figure 24 shows a further embodiment of a first
electrically conductive layer arranged on a
front side of a dielectric layer;
20 figure 25 shows a second electrically conductive layer
in the form of a contact-making region and a
thermode contact layer, which are arranged
together on a rear gide of a dielectric
layer;
25 figure 26 shows a superimposition of the lavers
according to figure 24 and figure 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 ring and which has k (in this exenplary enbodi nent k = 24)
~radially extending, rectangul ar el enents each having a length of 1/2
(Da - D - 2b), awdth of irDi/k and a height d. 20 Alternatively,

t he thernode contact |ayer 30 can be deggribed as a circul ar disk
-having a thickness d and an external dianeter Da mhich has, in a

“hol | | ' d an,

e>c<)t e?\r,:;fyd: ﬁ!ﬂl Iédagl%g VG%VI Q?a?ﬂo?zﬂ% Elnn Hﬁl exe%?g?ya%lrSt
enbodi nent , = 24) V\edgbe%ttﬂamﬂlmt ognéueslum f.L@tymry -araangeded on
radially, wher ein the poi ptegh edogs 9f Lh lg@gg%bglr E%ﬁ%e”t ed covward

the disk axis and run parallel to_the disk axis f the
tabl e indicates typical 1R ¥R FHonted aFhgraedanteyunst 3erea,

val ues (pdentified by "wieder abdysidtst hert abheimlet NBcha¥eE area
t hi ckness d, of the external dianeter %%Q?pthe internal dianeter D
e

and of the width b for TH&E Presethd & oI Rt of the
t hernode cortigntird ayjler w85 thgureeSosionelacsupesl lposednductive
proj ection of the |ayer oy di re and fi 2 S seen
perpendicularly to the %a%% r?l c&?c%%%ﬂgg %h lv%%ﬁ%%%e and
corr espondi rffg- BB i3qur aﬁlilQWﬁ of aa pﬂmelolfmncmltlozw ofconcheet ol ayreask

segnent gp21 and 22 of the. &F 1Ak 2y andq at 50, they 1 as seen
C

perpendicularly to the dlelectrl ayer, congruent a rangenent of the
front-and rear-side contact-naking areas 13" to 15 and 13" 5 to 15"

of the plat ed-gureoughsitess 18 #o 1bayvdA fbrﬁlﬁgss Eh@a%%%@b%nt
track 20 forns Ejé)lral ant enna .Sstructure. is evident in ure
S

that the thé bRt adEYFPAy §°13Y  GLTRRER pé’Ppe”hdeBP’ér I8¢ G ‘?fﬂe
di el ectric Icydrgctodnpl el@yer corars thweiehi penbofiael 1Qsar eas 23rs24.
In figu 3 A ol | igures,. the conductor track

segmentis§21 gég:eéj;ié}aﬁrj]%]%st rgi%ggcg%ﬁgsl | GRS di f? f ent F‘W%t hs fitfst
order that ﬁi@qﬁr@rqaddyofcqnﬁelQWecdmﬂt okl t facks segoeahsp2ton22dits
made evi dentyrle A etdiRy £t %e:ﬂéﬂ ofhal kyrg ¥‘%¥ rcoﬁEaEEea gt?30f

the conductar track segment’s 21, 22 is not infe e res éd
to this enbdd nERENCEREE it 1@ sdePncttTeﬁlq%ecéﬁ*ﬁéGét@ﬁktlﬁacka%néﬁts

21, 22 can ff@\tg tan ﬁtr_!@ﬁl I [ @th\élﬁd:tbm@hg@ n1|4@)yél I]ly_; dg%ﬁer@?% V] dgglqnd
can overlap substantia etely or else only ar

cont ext£¢ 5%@(9 dfal “&o ﬁi’lﬁé’l nt gﬁngﬁf:t?ﬁ’at tFﬁé:kcoﬁ&Q@F&t t%&ck"f 2
segnent s 21 co2@uatof g:urae:]é} 20dton at herdrod 4o en godh gkt esmak engl 8@ ea
depi cted as {st.r t, | r | i | ustrati.on
However , the%f o?ﬂr?%hl n 1ﬁ:lel ren %ér%l%/ﬁrg? kggl? mtie%de S5SEgopg chip
restricted COMIRCE corda gatatisorronedtsed i kewasd ipessi bt endtndsni o f
conductor traek SRARM5dP e s%ﬁ'lfdﬂ%&:ﬁjd@ét@? z{ gz ag &8%@& §;‘L %y

cont i nuousl ﬁ% curved course, e.qg. in the form a Si nuso
or as &7 or MSARSchOfs & of-ﬁ@ﬁtf?éﬁ\ecd?ﬁﬁlmtﬂﬂﬁk%%r @ska otdel ste0130a| n

sonme ot her wayorflpikermitrdule didifeengnt segnents 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 4Fslgowe a2schenats ¢ secieamd nbdyér uefdombeal etheof farst

g}Jlaf:!tlr?g:Ir F% %%Jogfe;ﬂ[ |ev ayer%ﬁ{acc d?kgée%ge%rr&}:?ﬁc%i aaaﬁaﬁggacf?hrd
the frofi =elzgtrigieddyiovrwiduticl v el beyeic Madyer at@ ama atberowode
hact ) SRR e R R SRR R0 SR
el ement 1 r§ﬁgea|%gtpﬁedlelectrlc 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 hole 14. Furthermore, the second



5 sectional line IV-1Vindicated in figure 3. As illustrated in
figure 4, the first electrically conductive |layer 11 and the second
electrically conductive |layer 12 are provided on the outer surface of
the dielectric layer 10. The pl ated-thr2égh holes 13 10 to 15
_penetrating through the dielectric layer 10 with the correspondi ng

‘front- and reg aécéflqgalcﬂmﬁ%d%i@? ?égégeglt%erécg“ﬂﬁ e 1§-'léoal %OF%L

are illustrated 1n a hatc nwsha

t he secti on.COtHEGHEHPAY careact 3'dyefoB0 thayi Rfrat | @}@.‘teﬂsthrough

thi ckness d 1tk haw ngna t AEHDAS CUtAGE - B L0 %%zﬁiééth%gOUE%m%ﬁ%
side is arranged on the rear _side 10R of the dielectric l'ayer 10,

said thermo tﬁ@?n?8§§rtﬂﬁ%lﬁ%aﬁu%b@?sC@@tﬁﬁﬁnﬁﬁ§lpﬁroﬁﬁﬁﬁtHé"
entire | Ayertd Milkngssnbde @dritgitite 158080 a schemati c section - not
true to scale - of the multilayered filmelenment 1, which section
substantially corresponds to the sectional drawing illustrated in
figure 4.Iﬁ&ﬁuiﬂlﬁ%ﬂkﬂt¢®néﬁlynZ&nﬂbEaEﬁrawmner(jnrﬁfﬁuaedZAmothe

opposite th lﬁgq§§3 égﬁ% Si~t4 0B, i.N | [y d
iﬁpa nethodq¥or I XI n Q%h qﬁ?é%;f$%e%ﬁﬁltﬁﬁg%%Fégﬁﬁya d%%%F
1. In this %@tléﬂherﬁg\?\éﬂst h@fﬁ%d@%otB@t sfemmt Iﬁ?éf r@arsmltﬁéit wiieedde
cont act 1hayefadihg ard the cupReE 3@ t heeapder Bl Wi chyfan nheempadied

e b A S e R S R N TN
i nt er medi at éhestimia {moexteinslr dtefpreanthe ar neaged-betvessst be =6l p
50 and the Ebeﬁg98ﬁt61 annd also a ring-shaped region (“ring of
spokes”}) which connects the inner disk and the outer
15 ring and which has k (in this exemplary embodiment
k = 24) radially extending, rectangular elements each
having a length of 1/2 (Da - Di - 2b), a width of mDi/k
and a height 4.

20 Alternatively, the thermode contact layer 30 can be
described 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 is, for exanple, silicone-coated or provided with an

adhesi on-reduci ng coating in sonme other way, in order to prevent
"soiling or contam nation of the thernode 61 with a connecti ng neans
and thus al so adhesive bonding - 29 - 8% the thernode 61 to the chip
.50. In order to sinplify the illustration, the figure does not

~designate ald, famQnents Wt hdhelt, £ eberence signse iﬂ'é.hic nGRI.
reference is made to the correspondi ng reference si ns indicatedin
figure 4. THEHE 4P dand? agfsq hHehe hepfodesFomaAuR e 180ly akpnghe

away from the &ielwsetd i tal-ayer dhdidentasathentbgeApde cont act-a5ga,

the function of serving_as a contact _area for a (3It’ower) t her node 60,
as is indic ?%aﬁ%,ﬁﬁi% gonYAChrBREIAY| $XeB6t H X heEUpper BREr Aede

61 and the lawer5t hepiodmedbblaateadragias;gi chol8st ancad 00, In this

tenperature jn the.region.of. 200C._The rature_of_the upper

t her node 61,Caﬁ1éat %ihse tgggglﬁcg?rtﬁter%%}%r m%ﬁmﬁheﬁcrﬁ%%l srg“&ge@ﬁ'la
the film el etenictlyre s Iisuabl pvhidgher irhanigee Df théte theerthelheodede
80. As.a T eslde . t eufSIPeI@L U & SPLEaMi nBabhehfiRRsSLhLe (8 ol n
specific curing effects 1n the case of the tonhécting neans.

connecti ng r@éﬁgﬂsecaﬁa‘iﬂq edagerwectCEREERlY SOVATE t hBe20ckin p contrpant

areas 28y 24s<als bt hed et yeaghiyas egnlyihhenheah1wolghgi $18mdded
to the thermpde contact |ayer 30 by the | ower thernode 60 and’is

conduct ed t gROPRECEREl ebTRFE | CTHF t § -t he2€hidF R oAt adE tapdes
23, 24. The wier medl aghit Mat | @f Dérdie cODAERE | Nngnneange25 kasul t $HN

a pernmanent pechanica nnection between the chip 50 and e e}
coﬁt act ar eaosve}gl?arﬁfjf a(rél t ﬁtlﬁ'%o be nvé%%:@?]ﬁetcfﬁ‘ﬁ %%tﬁhe}ﬂ 59" R
mul til ayer etndde neeidapnt th. dhbeéhdrf aveeoft tihiecthr pabDyi s Homelviecar,
th th I ; i t t d ti . |

an t hespl anar oy r?'c%f Ole 1 8nHREL | LELERACBACAPD 9P| 9RALLY 30

al so small er than the anar end side o rmbde” 6

order that tiFEenigdolesbeo retridtathl yochhds wrdwtingnt chipabo iss

wel I, a connectkAg naats thal AGsRidlor ereRees deiMeensthe chhp Qn
and the chip contact .Eirgeas 23, 24, 35 Athermally activatable, e.qg.
thermal ly ¢ 2D adREGFE3Sr WU doF  Badmbaraisled %éffﬂjée%’énw&églhg

means. The eerhechhngvirdr® caubdeampidied, cbaboeeetbhe or 80se only
20 partly. In this context it should also be pointed out
that the conductor track segments 21, 22 in figure 3
and in the following figures are also depicted as
straight lines in order to simplify the illustration.
However, the forms in theilr entirely are not intended
25 to be restricted to this configuration. It is likewise
possible for said conductor track segments to be
configured as a zigzag course, as a continuously curved
course, e.g. in the form of a sinusocidal 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



chip 50 is placed onto the chip contact areas 23, 24, to that side of
_the chip 50 which faces the chip contact areas 23, 24 and/or to that
.side of the chip contact areas 23, 24 which faces the chip 50. The 5
thermal Iy curabl e adhesive can be, for @8arple, a thernosetting,
-electrically conductive, one-conponent epoxy adhesive conpri sing
‘metal i zed, r eri.cal p or lid neta
particles, g$§$§ng$§?|§§2 %gﬁlsdl?? é%g%r f%%%ele 2 dﬁ?ch cuf§§HEB
in a tenper ALFEFiGRie Ar soRAuaBbY e X LANES] ﬁ%mwmmrbm fetoeine @

seconds. By amyartfe®xdAPkee MRIA HBELI EhRS d%onﬁ%?éeél@ﬁegtﬂef 1%f
copper which are_enbedded into the plastics matrix are advantag e

in this contiékt . TRGr SF&HHGRe, OhohBeerf i ¢iemenp 60§§Fﬁiealgnﬁotﬁ§é
syst ens Bhoseduaidrial es 1&51% f orvedvf r amacapd e and/ Of i hiave Bt herAS
bi nder conp |c |n tur .form ne- |-conpo ent syst
By way of e%g%‘fsstr ¢4, tin o lﬁ‘a{FFa Fum 121%?1 béﬁtﬁ@ﬂ a$ ?&tdférca
The di el ect rdanduyisirvel 0 lsyarpld§1|caﬁdlmuhﬂnrmpeomﬁlckﬂemiﬂﬂbalﬂy)

250 gm whi ch, riher lectrically
conductive Iﬁiﬁﬁd% %sé%on%%l%ig(?%?gé Iy cgznﬂdivcﬁl%% §u rfc
f

Preferably, on Sopdrried of Laver PYC BBS, pPEIedEShpQbeahbdﬁat a3
pol yol ef gi ng; ppiypéﬁaykgeen%p@w% %e Qﬂ)ié’l?é{lﬁé]la?é‘el ePf% Oﬁif th
um thal a

having a thickness of 36 = pol yet ene terep te;
BOPP bi axi al oFPEﬁ?EBOBQWEr o%wevqe) 2nd Doadr a0 q 0 COPEPERt FRKing

| ayer 10. Furdwar m¥e, tot165s ahsio 130ssity et B0 thad _m@ugteaeear He a
| ayer 10 ad e further ers and/ or

na| | rises o
besi des the%(?‘tq A[“}’nc g §?5 gaFg?Bn qijfiltjorﬁ% Jo?h Jel ¥Yr tHer the
| ayers are pregiided Uéhaeehetrh@dfal rcs:tnteicm:tlayatl )BOCmHjanig ve [layesr

11 and {be s&g chri ugti 12, .and/or
consi sts of ot %osﬁ I(.::{on uct]?“(a\l/‘gﬁ[11 tgl’l % nocfé |%ﬁ5da ove32 Odl
a paper conpds§ t%lter end. sife éﬁe@trrria@eglel@/ Cn’orimﬂ:txa@rl ayée BORt fef

first and segendaebesttical Iwaf@ﬁdw_@tl%i@y%érﬂnédel éﬁééé@ Layer
preferably in each case a ne ic layer havin ness of

to 50 um prEfershl Fuseuss; o%f5 AR BN LR udh | aFﬂf? (%’H?S;H@ s,laﬂf(ﬁr
exanpl e, of thi@knesepper, alum num nickel, silver, gold, platinum
tin, zi g or an all oy of these netals and/or nultil ayer systens.
Furtherndre, it is also possible that the electrically conductive

| ayers 11 addol@ear®e producedsbhemedans cfecatiol) 4 east bnee to scale
el ectrol ytic rginf e t a al y Gompiise _one or
nor e COI’ldUCtIV§E| a‘é}{e(%sm?l t(l):rﬁegvarrpiae gg?@l %[I ng%q:f g co%%c}h gection
printing maSewsdantinlily s eonteseondonbinat toas SECerbfleiLendraW:Lng

techni ques fian yyreduag tihe rr@tl@ldzlec | ayer s papeal 80 1%@%%?1'&&1
f or exa:?r? tl Iectr%é_rytlc reinforcenent in conbination with tar
| za

denet a L r D i oF e QQPO&Mtath@Smaﬁ@ﬁeﬁgbwld
| i kewi se comdi Sin (ﬁ pm—,:ettmt rigakhiceopdeet &ve, atParBefarhi U@ hod

netallic, qIgpe) ntrducdln corresponding cutoyts.of the
di el ectri cnl%tayer ci1a e Jr]%f%&a‘ﬁﬁly{_'g?olaﬂgéagﬁ¥eﬁ§§n§lgf“ ?Hef‘?é@t
one el ectrollyti Enprtdtﬂ@scgeemt | yhai tilowehre ehechodealdly eoBducdn vehe

|l ayers 11 ang IS 5 ble,to d e the
pl gt ed- thro g hoﬁ%@ﬁ%ﬁrewgt |engc§%lt%%o§ P_Q}?éf iog e od;{:% Sol E)é:’ﬁ

met hods3 @nd modee. 6 which can be embodled 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



The conductor track segment 21 has - as indicated in 30 figure 1 -
_the formof 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 mMm
The nunber N of turns is preferably ir BBe-range of 2 to 10. The
~outernost turn pref erably encl oses a rectangul ar area 35 having a
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t her node coﬂtsacltnqlﬂﬁé?e@ﬂfta‘?ﬂ%@%ri}duced in the sane nethod as the

electrigaglly conductive Iayers 11, 12. In this case, the electrically

conductive ther cont act er 30 can be enbodied as a
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is appli6d gside of the film element 1, is usually higher than that
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



25 to the dielectric substrate 10 only after the formation of the
~electrically conductive |ayers 11, 12, e.g. is applied, e.g.
.adhesi vel y bonded or fixed by neans of connecting el enents,
tenporarily or permanently as a finishedCcenponent. 30 In the
-sections illustrated in figure 4 and figure 5, it is evident that the

“cutouts 36 rund heeugh yi%cfeﬁerdm@ €RB1 3gli ol Al a fa‘x"é’%% g3, 24,

t hernbde contact area 3 as the op EOSI te end face

t her node 35 tontRet | ayee 30f 1%he s chdssi Ble ¥hichn fnes véhef diie
thernode corjoatadiygredd be, dimresnaybe dice! @i i 6i8ubYH atRe1Qnhip

t hrough t he cutouts 36 |n a,yie g ction perpendicular to the
dielectric ISE*0. % % ﬁ&”ﬁﬁl §PGEPng BE tFR:® hethoddhe

cont act Bayme&@nairlyof dtﬁ@hﬂmrmaﬂmmmﬁ actarar @z, 32 f@lid @ka&d@ﬂe a
dielectric | r he tOul s an tical

i nf or mati on em e ﬂq{ép at%t %%&Qqé:%gr phcc'jfjlcjlo cglvl’?ar abtér %Qﬂlgﬁn%“ta
synbol, a | @rptcm’y a &ﬁhﬁﬂﬁve cancempsipengr ovindedlioedan obsefesrkdiry
recognition ®MAa1l A2 50 Resst Pl ead hat s $i8 %ﬁ'&lht %trtttlgg.es,

emi ssion of heat fromthe thernode 60 to t errm con
| ayer 30 ané®-the BRifdtHFeg Brélect |f|1ékle§yé>rr llﬁ)laih%&@ﬁ al wbichheures

di el ectipc liayes ff&lrﬁrﬁar&a[ﬁlﬂém@aﬁéd easdurRar h?ﬁrb&&ﬁa‘i:@@ycui%“ﬁ@ 36,
in the I|qU|d state 631 n%[oved nection of the thernbde contact
| ayer 30 an& Yect¥i &9 éﬁ?’g@’ *10 B¥an "Rsult | RXERPL Snay Metg] ¢
is |ikew segmdi]& t m;mdayeroﬁppﬂ;ibdefo bhe mdbpéi:ayahedhfi lahe
element 1 | ti a _surf rotective
| ayer corrpose # ggr)cggl% (éh%g?am na?lglﬁgxf i %(? g%?e%%?tllﬁl
ext ends i nt &hlge Q,QR‘L'@K% izt oRer s, corwmeceed Lo fhealso possible
15 to use systems whose particles are formed from graphite
and/or have other binder components which in turnm form
one- or multi-component systems. By way of example,
lead, tin or palladium can be used as solder.

20 The dielectric layer 10 is a plastic film having 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.



20 dielectric layer 10 via one or nore cutouts 36. An interlayer
~adhesi on can thereby be obtained. Figure 6, for the purpose of better
illustrating the exenplary enbodi nent on the sheet of the draw ngs,
once 25 again shows the first electrieaBly-conductive |ayer according
-to figure 1 arranged on a front side of a dielectric Iayer Figure 7

shows the saepnd cal-eeliileahly conduetive | ayee S0acadi ng,Le flgye

2 together with a further eXxenplary enbodi nent of the thernd

contact |ay&ComRd i Blestrarad lyn afndnraiyed twes il fi gér ei®Aarehe
t her node comtracted=ayer 3@ i éa@ﬁboaagé as an@darlclth@r 148 haviRg 2 o

t hi ckness d _and.an ext er nal net , ich has, in a

ri ng- shapedﬁﬁ% RESFaVi g f- %P Fﬁgﬂﬂﬂ1aﬂﬁ? PrEPL¥ndtar &Q etharm-

di anet er 5 Da,Theutnoites] S]Bayer tdftﬁlsfmtm Of£80 exasphayi 6g arvhdt Boppehi,ch
run in eacha_%&g_ algq9§:@nt ? iégnc§oidpn1ﬁh%'centeqa%?ls qact%%

- 34 - di sk-shapé ‘herhode ‘con [ ayer “30F ‘angut‘ar
posi tions atr00aldgy 180D adgsErOmetshsi nupdsomebsiliaid ayream thetems .

i nternal di aRBtlerRiordd tﬂfe ext gneal p%' ) @?atf Pﬁ éiaéfcg Eggﬁgﬁg

36 in each case ending 5 sai d nmeans e cutou

the webs, t KO RETHIR ]@éf?ﬁréctlji aﬁréi 332) alﬂ@ﬁ: merofucedeby | ngaBhapédat

regi on, 1 gongenidd caiﬂev ext ek d1g Ul FeNavb Pdehdier W 868 Deady Pikgdls
and partlcul C%¥ .advant ageous ﬁldentlfled b% "greferably in_the
tabl e) val u | SPBPTERP IS s OF, BPreh& BT HAe dilawersr

Da, of the ifier nakaldphaet eonBi saithgof dhe i didobaderidde pﬁ:eﬁt&hg

I 1 tact. | 30 t
1 col urm 30 TREabrB. T GUREoE enouea BUpLPT mpated bt GE e Fon
of the | ayerecivdsndisngten Prgduelegamié|getelricaiam@ma are also
per pendi gul ydas it J he dﬁcs%_l e%k%&nﬁl'eayﬁiec@ 141 ds e@%i%c%}?&ern‘%?p%ds

to the illuStration in ure e expl a atlon
ref erence |§qma&§a@a?qq tgraesed Kemareddseadt dset t er
illustrating the exenplary enbodi mrent on the sheet of the draw ngs,

once auai . shate 0% 4 Latcabact gligall v gondyat | ve layer acoardng fo
shows t he séddmmtviedeectoningdlslty odnduet i wdekayeéradtgor ebaguteifegur e n2
tOgetheﬁij%gl%jRHﬁkﬂﬁr 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 1like.

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



exenpl ary enbodi nent of the thernode contact |ayer 30. 30 Figure 10A
.shows an enl arged excerpt fromfigure 10 with an illustration of the
.thernode contact |ayer 30. The exenpl ary enbodi nent of the thernode

contact layer 30 largely corresponds +o32he exenplary enbodi nent in

~figure 7 and figure 7A, to which reference is made, 35 only with

“di nensions dgyi af bfget Beref [,oms )éBEL al gnghgarﬁdﬁl ?ﬁlﬁﬁ%&‘éf@é ageous

(identified by "preferably" Int bl al'ues . .
t hi ckness d,tFU# ¢ he external di arreter Da, of the internal diameter D
and - 35 - of the width b for the present exenplary embodi ment of

t he therrmd cont a 30 a e indicated in colum 4 of the table.
5 Figure 11 gug\i%éF?%%s@ SYr BPESLPOR d10% He' afets géeBrBENd

to figure 9 ta:ﬁdlafve;urmeé_{ﬂe@sﬂseemym pergdiguhadl yitn EbEeQéﬁbéCTﬂd c

llayer. The id.ustration sppnds to the illust ure

toyt he expl ana(#ll §nalof€%€%%u %P%re%% T TabE. £ BEE?E E@y?’és ngi e

purpose of Hemmer foruskeapiley thelawbomptimy énbodi rentransfée shaat

of the drawigygsg %&l@ﬂalﬁ sgo%réx%eféfr legtr cq__l]#a\{,l Q:‘l)e%du%tl'lﬁe
to

| ayer accordin fgure 1 arran on a ont Si
dielectric IFéﬁfgahermcﬁiﬁ:e 3 Js‘ho?\lfﬂsgct mosedolel Epectheclily edmuesoti e

| ayer aEGOF(ﬂifdiQhE@ %égwr%s%nttogﬁi [@fpaﬁ@%% EgthhehRX Y to be
ayer :

SLCE UL ;&e%é ergogﬁ %% %&efefébly having a mu1t1p11c1ty of

film elements 1 of identical type which are arranged

alongside one another.

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



20 Figure 13A shows an enl arged exceipt fromfigure 13 with an
_illustration of the thernode contact |ayer 30. The exenplary

.enbodi nent of the thernode contact |ayer 30 largely corresponds to

t he exenplary enbodinent in figure 7 and3figure 7A, to which
-reference is nmade, 25 only with di mensions deviating therefrom
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indicated in colum 5 of the table. Figure 14 shows a superi nposed
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illustrating the exenplary enbodi nent on the sheet of t he draw ngs,
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| ayer 30. 10 As illustrat eﬁ in,an enl arged nmanner hn figure 16A, the
t her rode coMBE 13y eP 30t PE hbolfedHs 4T culsttai sERRa i a at

t hi ckness d lavebtanpaxteynahtdi ated ecutReutshBeh ibasthée Nlaquid state.
hol | owcyl i i § O LN n_kLntern diageter Di _and _an

external di %{et%@ﬁ&% 2%?@#?%\%%&5%@? % 6%19 ﬁaﬁgagéﬁgogfjé’e%w
arranged raditdl |19 the dapéechgiendsvefr tife ametdgessbei ngnothést ey .
toward §{he disk;axiss; angh JunniLag; al tg t LS ;S5 Typi
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tabl e) val uddtidilkaveqed ef 120 t fleRpess W, 18 aheSubaTURIT dicamstia

Da, of the imdwigml d&igresersudra pfotbec W8t halhehorediiso U esert o
exenpl ary enhodi nent_ of the thernode cgniﬁgct Iaier 30 are_indi cated
in col um 6 OrERHFPARN%. 2 2 HIRT Y 75 3tBnsdh L6pEF RPES4Y extends

proj ecti on dinttdhe tlayersuaoandbsdi B¢ t @dd/gur e IS apsnhieégte® 160 akhe

seen pey en%’l- I A o%p dielect.ric layer, The illustrati
correspoﬁds .:"o‘ighﬁt(%('aéﬁllll(1I ud %ir_i oﬁbi Nt gﬁPg Pt 8 e S%EPﬁﬁﬁt %@1 oAl
whi ch ref er dnden v @dlss Riry was t81erfalyy thwe qhirgiossl of better
illustrating the exenplary enbodi rent on the sheet of the draw ngs,
once again shows the first electrically conductive |ayer according to
figure 1 ar FaE® oftr a FionEhei argsg 3ot dibeitéerr i #lTagerating the
exemplary embodiment on the sheet of the drawings, once
25 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
30 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,
35 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

5 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

10 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.

15 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.

20
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

25 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.
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,
35 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.
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Figure 15, 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 sgide of a

dielectric laver.

Figure 16 shows the second electrically conductive
layer according to figure 2 together with a further
exemplary embodiment of the thermode contact layer 30.
As illustrated in an enlarged manner in figure 164, 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,
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
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.

Figure 17 shows a superimposed projection of the layers
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.

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
dielectric layver.
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preferably [unu] b [mm preferably - 38 - Figure 19 shows the
.second electrically conductive |ayer according to figure 2 together
M th a further exenplary enbodi nent of the thernode contact |ayer 30.
Fi gure 19A shows an enl arged excerpt f3&n<figure 19 5 with an
“illustration of the thernode contact |ayer 30. The exenpl ary
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structuring r% hEt W@S&?ﬁ’t CYa§et 9t %pl hRISHth apg
25 e.g.10i neaartdrm@atdm aadganatagepust u(iﬂéentlﬁl)eél ri:b;erc‘@mm@h:elc&ly"
structures ar c Q h NcALr at tore on
Secont of o SAPCERNER) Craiieh SANCAL KGRt SRINAA ) °BY! e
show a furt fefteshednt Grbeceenbadi rﬁbﬁtthe lﬂternal dlameter Di and
of the width b for the present exemplary embodiment of
the thermode contact layer 30 are indicated in columm 7

15 of the table.

Figure 20 shows a superimposed projection of the lavers
according to figure 18 and figure 19, as seen
perpendicularly to the dielectric layer. The
20  illustration corresponds to the illustration in figure

3, to the explanation of which reference is made.

Besides the illustrated and described structuring of
the thermode contact layer, further 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



of a filmelenent according to the invention. In this case, figure 21
.shows a front side of a dielectric layer with a conductor track 21,
.Wth front-side contact-nmaking areas 13', 14' of a first and a second
35 pl ated-through hole 13, 14, and w th38hi-p contact areas 23, 24 for
“maki ng contact with a chip (not illustrated here), said chip contact

‘areas |ying iidiimnddie eonouet of 5 &éf‘c’go Zg'ngiExegE)ﬁn%%tiﬁg"@e 108725,

side - corresponding to figure 21 - tric lI'a
- a thernodettontast FasRr 3(151 akBia srmediEamng ﬁ@@p@nm%tt | phe hirear

case, in thgﬁ_@eﬁ@é@r yloQgQQﬂm;fEBthEe thgh;%%hteﬁ ﬁf‘orﬂﬁﬁ?téh?hg??ﬁg 'er§>§1éca
further condu r tr uI er_substanti a on
contact |ayé® q%t?% Lﬁﬁsktf Py FRGi b He%"%@t ﬁ@@ﬁaf’ﬁe layer 30

pl at ed- t fir owrgid hdlescdnedding nré@iﬁncnﬂt Brtwethi $hieS m@‘ﬁd—%@@?
I ngl t Figur super i rpose roj.ection o
e [yer o SEALEEN Y B £n 2D SRANEE SLREL! TROSEERLALCE,

the layers accordi'ng to figuré
per pendi-cul &ingheratedi ensennie 1Eldﬂalyer 23Fi ghows 2@, temphr isipos cal

further adVW%z?”BQd'ﬂ?@t 19 eaf | L 6L 81E t g@;ﬁ% tﬁt%%d

i nventi on. this case, figure 24 shows - sim ure
15 front si cf-é%:frea dfel &?r?@epamrﬂﬁ‘%%%lmﬂeﬁucﬂi@r tl'li%tcldl’ﬂ-eantlw
front-side qenrteaact-neking 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 pl ated-

Figures 24 to 26 show a further advantageous embodiment

of a film element according to the invention. In this
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



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 thernmde &htact |ayer 30 and a
“connecting region 25. In this case, in this exenplary enbodi nent the

‘rear side deggenOfigaERr ke stolmr talharea&orgita“et Qf aﬁﬂaléb&ricﬁti@jer
i nly the.thernode c yer 30 _an

substantlallg g g§3 Ep

connecti ng P&§lod FHHW Fﬁ%‘:‘& edart rBgh Aol EEIIRAS sCO1TRGH 5
context, thilayes adai nin etleis edake,asclaee st]tnegh&eé@dednaatenriayda R e
26 sh f tQ

24 and 11 gu bhonld PEPEEPIAUERy BB:Bbcrds | B S SHEFAHEE) R ST
- 40 - dmsecofifggcer27tshois dlreax smaaerl ofen dimfartaed c separaneiyn a

conduct or t'f:ﬁ%%e%%oﬁ”d H&ﬁé@ a3 4 hepnode,, Coi‘ﬁ agl hayger30e148cEs1
case, the thernode contact |ayer 30 can be electrically connected %as

i 11 ustrat ed}PEBLER8d5 LASRREEORr TR D12%rSRARS b &rPRfgedde of a
separatel y gheneteem: tlb@’earl Sv:.tth &fmp nc@nﬂ@@fleéréthQBl eald 24 for
i nsul at ed the%efronl F| sho oné SEE g ﬁ g glectrch
layer with Tf bngorﬁoé’ctta tB3%, %‘P ekt HY CEBREHC i at™
chip (ria¥ ikhast ea’emﬂlbeye)embbdﬂr&nn:hl &k@(dimdxﬁ:r wiehbatherenot theve
front side does; % vae % A §r CEPQHﬁtOQH&%aCE andsﬁﬁstantl 1

q P omt ma %% Y24

substantial I'y cons ructe I'p conta i ng regrons
and the conmevsithyciedi dwors thet \ﬂé@m t@@@ﬁk%%%@ﬁB Fi %ér e
29 shows a gHRERHEPRISHRIARECH LA B 4D %éémééﬁ/ &% f;ﬁf&igaﬂehir@ugh

figure 27 and_figure 28, as Seen perpendicularly_ to e dielectric
| ayer. Fi guf€4e80 Fégﬁges98WQQQWﬁ¢4u§URﬁﬁ%WRﬁﬂ%§IRFQ&R%&&%@E%@Sthe

enbodi fmt QE%r%rfsl | a8 e e a@cgrl@ufﬂ t®7 2|@naheflgmeéll tpen. dan T&ee’lﬁ
case, figure ows_a_front e .0 ielectric layer - simlarly
to figure ZﬁerpﬁpgﬁcPﬂ@rgyfE8r§h@edﬁﬁéﬁcg5&FtﬁéﬁﬁF ‘frontal thernode
contact layers in the formof two partial regions 30a, 30b were
applied aro hi ont.act eas and, 24, far ] t
frontally w %?ﬁugeghlg3§no?§1llégtr %%Wheq%) %%ggﬁbigg%#g%c§?€%§§he
rear-side tBdvapdegeonsacmbiogliger30, ok gefy lhomdgawedu2aeImpding uke

di stri i Oeheamrpfer&bit@i neﬂnwttrﬂst higsexemplary eipodhaRat -4 Frgune

32 shows in this exenp { di mrent a sup erlnposedfpro ectlon of
the | ayers §éé@rdﬁ%gat@1? ﬁﬁFélgoléﬁﬁrflgu$%m3ﬁa%%ysé@n igure

per pendi cul gfiky tehé h@idiRheeldd CthaieradcﬂiticﬁlappsElrblrﬁa‘llhathétﬁléaby
a side of a chlgc%nq/or of .35 t he %hrB O%ntact argz 24 mhlggahas

el ectri cal t ayers i1in the two par 1al feglons
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



contacts is coated wth a thermally activatable connecting neans,
.then the side of the chip which has the electrical contacts is
.arranged on the chip contact - 41 - areas 23, 24, and subsequently a
frontal thernpde applies heat to or dirédtky contacts the parti al
"regions 30a, 30b of the frontal thernmode contact |ayer and a

‘rear-side thargmde act s on,  RERS e%%bals}écﬁl%@ltﬂ‘i}s 5f5513)?1t Lgar tﬁ'e‘}ﬁlode

t her node cont act Iayer 30. The thernumlly actrvat ab e connecting
is activat ePHRL 497 s BRRE AR ero¥ hedebRRELY n@oﬁﬁéﬁ‘éshaé}hﬁee@artlal

activated, theyidiey nooles 30 sepaht etkoril ervdiyohd f Eedratt, 1%@?
the frontal and rear-side.t %Hmde contat;:t areas_30a %ﬁSOb 30.
this context™4 ShbufH Be et FoREES GiF thePdnePRa ara At Cioﬁltﬁﬁés

case of & dithalededhes ndelethennade kawntact Clmy’ee'cspmdl Thet @helttal 1v

enbodi nment s % O~ a;real: si d errm cont act

| ayer 30 can dadda!}glnése %%&ﬁicég?ﬁe I*lneaf‘l’l trlérr?s er Woﬁﬁ%

partial regifdieB0&he30608Rechangr omeassdehwvmmritrae?rtrm@e:ad)nt atd:Ie

layer to thechimgont ack aé@ﬁ&a?@edznéﬂj diRad CfiEL%Eédf Yeg, Erom
S

activating the connecting means onprising a

di vi ded frorfthg bForfat raééir ISk e nﬁaém@ﬁ?aﬁoq% @ﬂf%as 30a,
thereforte pexg blam. On the other hand, it should be nentioned that
the division of the thernode contact Iayer is not just restricted to
t he enbodi nent according to figure 25 30, but rather can have as nany
partial regilonstassdesimieskt Hiwevehouaddilve shmtilmamd WOohn e one

manner |Ilu§,H ﬂ\é{:h g diyec n tLo nt act .ar

23 and 24 is r%%an ageo&s |q£n %h%gggas%gtc éor&lv%fze%e r&P@F&?

si gns layer - corresponding to the embodlments accordlng 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



IMul tilayered filmelement 10D el ectric |ayer | ORRear side of 10

. 10VFront side of 10 11First layer formng a first conmponent, first
.electrically conductive | ayer 12Second |ayer formng a first :
conponent, second electrically conduct i %e Tayer 13First
“plated-through hole 13, 13" Front- and rear-side contact-nmaking
"areas of 13ri4%eedndcfkatadet Bigugh hole 14', 14" Front- and
rear-side contact-making areas of 14 15Third pl ated-through hole 15",
15" Front- and rear-side contact-naking areas of 15 20Conductor track

1 Multilayered film element

10 Dielectric layer

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



21First conductor track segnent 22Second conductor track segnent

23Fi rst conmponent contact area, first chip contact area 24Second
conponent contact area, second chip contact area 25Connecting region
30Ther node contact | ayer 30a, 30bPartdi rregi on of the thernode
contact |ayer 32Thernode contact area 36Cut out of 30 50Second

conponent, chbpH0Tharpde (bottom 61Thernode (top, chip side) Line

w dth of 30 Layertmnickness of 30 DaExternal dianeter of 30
D I nternal dianeter of 30
1. A multilayered film element (1) comprising a

dielectric layer (10) having a front side (10V} and a
> rear side (10R) situated opposite the front side (10V),

wherein the film element (1) has a layer (11, 12)
forming a first component, and at least one component
contact area (23, 24) arranged on the front side (10V)
and connected to the first component and serving for

10 arranging a second component (50), wherein the film
element {1) has at least one thermode contact layer
{30) which is arranged on the dielectric layer (10) and
which, as seen perpendicularly to the dielectric layer
{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 of the at least one
thermode contact layer (30) facing away from the
dielectric layer (10), said thermode contact area
forming an outer surface of the f£ilm element (1},

20 characterized
in that the layer (11, 12) forming the Ffirst component
is a metal layer having a thickness of 1 pm to 50um,
and in that the thermode contact layer (30) is likewise
embodied as a metal layer.

25
2. The multilayered film element (1) as claimed in
claim 1,
wherein the layer (11, 12) forming the first component
is a metal layer having a layer thickness of 5pm to 15
30 uym.

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



43 Patent claims 1. A nultilayered filmelement (1) conprising a
dielectric layer (10) having a front 5 rear side (10R) situated
opposite the wherein form ng contact _al% connected to the first
.conponent and serving for 10 arrangi ng @'second conponent (50),
wherein the filmelenment (1) has at | east one thernode contact |ayer
(30) which iwhereindde ohindte aingommt dd ayeraftinantructifre.
characterized in that the layer (11, 12) formng the first conponent
is a nmetal |ayer having a thickness of 1 pmto 50pm and in that the

t her node corftact Ta§erulgdiayerpikiilie eipvansd G aasetelaimgdr im25
any of the preceding claims,

5 wherein the at least one component contact area (23,
24) is electrically comnected to the first component.

5. The multilayered film element (L) as claimed in
any of the preceding claims,
10 wherein the at least one component contact area (23,
' 24) is a chip contact area for arranging an electronic
microchip (50). ‘

6. The multilayered film element (1) as claimed in
15 any of the preceding claims,
wherein the at least one thermode contact laver (30) is
embodied as a front-side thermode contact layer which
ig arranged on the front side (10V) and which encloses
the at least one component contact area (23, 24}y at
20 least in regioms, and/or as a rear-side thermode
contact layer which is arranged on the rear side (10R)
and which overlaps and/or encloses the at least one
component contact area (23, 24}, as seen
perpendicularly to the dielectric layer (10), at least
25 in regions.

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

any of the preceding claims,

wherein the rear-side thermode contact layer completely
30 covers the at least one



2. The nultilayered filmelenment (1) as clained in claim1, wher ei n
the layer (11, 12) formng the first conponent is a netal |ayer
having a layer thickness of 5pmto 15 3Q- pm 3. The multilayered
filmelenent (1) as clainmed in either of clainms 1 and 2, wherein the
first conponent is an antenna structure. 4. The multil ayered film

el enent (1) caspenghiied isomiBcf tkesprecel®hg cl d4is, 5 wher eisedhe

at | east ong-¢oBERANEN| L9t A6t tﬁéealéiéﬁtz-ﬁb ua?»al:e%ghca"y

connected to t%e first cohponent yered fil m el enent
(1) as clained in any of the preceding clains, 10 wherein the at

| east one cenponeht GRIitECTaywdes (231m24)1 diferde ChLY cONt aehiAkga {Qr

arrangi an_el ectronic_m cr.ochi 6. The nultilayered
filmel ﬁen?‘%’l?%agga BFﬁEﬁdﬁﬁglgléﬁ?&of the preceding clains,

wher ei n t hewherkéast tlome frhertradelec onhachoblay ecof 3}t i s_ag:rmodaﬂd aé a
front-side CQRL ay Ls.@arranged on fhe front s
(10V) and \M%Ig ng%@ 05%15 ?‘he at&{ eas#go%%y%%rrﬁ%ne%% ;1 %?"é%l?
24) at 20 | saspnenapeghensbyandhertasondnetingi dempheenbde cont act
| ayer which is arranged on the rear side (10R) and which overl aps

and/ or encl oses the at | east one_conponent contact area (23, 24),
seen perbendi cul PPy TH EHEXRRRCEALR | bR 0) L atas e&dpimsd nlf‘

regi ons. 7an'yl'h@fnuhtai b@)é@ég_gjnf_:;i bmag}ngmant (1) as clainmed in any of
t he precedin wherein th rear SI de thernpde cont act

| ayer conpl ‘gggFﬁlf%g%é‘Sv&ts 16878 G O0% contact laver (30} is

formed from a material hav1ng a thermal conductivity of
greater than 50 W/ (m K).
15
10. The multilayered film element (1) as claimed in
any of the preceding claims,
wherein the layer forming the first component is a
metal layer composed of iron, copper, aluminum, nickel,
20 silver, gold, platinum, tin, zinc or an alloy of these
metals and/or a multilayer system.

11. The multilayered f£ilm element (1) as claimed in
any of the preceding claims,

25 wherein the at least one thermode contact area (32) has
a circular or rectangular contour (34).



-45- conponent cont act area( 23, 24), asseen perpendicularly to the
‘dielectric layer (10) 8.The nultilayered filmelenent (1) as clai ned
in 5 any of the preceding clains, mherqgg the front-side thernode

n

.contact layer and a rear-side thernode ‘tact |layer are thermally

coupled to one another by a heat-conducting conponent. 10 9. The
mul ti | ayer ed2fi | Bhel emphtilayered cFilmedelememy dil)t has prdeddiedg in

claims, whepginokhenat pheaghionethengode contact layer (30) is
formed froma material "having a thermal conductivity of greater than

50 W Om 15%Regeinpn&hey et |18pate P19 I ThemafshicPaachs ared nktkin any
of the precgdeBgrebaiirs, tnhergdiamd hef | ayer dsradgridhe1tiest has a
conpone Is_a.netal | ayer conposed of_iron, coppﬁr, al um pum ,
ni ckel, 20 SFFUBFER &S atithunt®Si nt239%c 8F af ali%y Ut Theseln
met al s and/ per&imuleir afes sps&mmm.11. The nultilayered fil m el enent
- (1) as clainmed in any of the preceding clains, 25 wherein the at
| east one thernode contact area (32) has a circular or rectangul ar
contour (34§3. -Zbe meltilevexedi fdjer cell¢nemt elldrienas ( Dladsed ained
in any of thgyPbecedNgreedidi®y claims,

10 wherein the at least one thermode contact layer (30)

has a maximum layer thickness. (d) in the range of 1 to

50 um, in particular of 6 to 14 ym.

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

wherein the at least one thermode contact layer (30),

as seen perpendicularly to the dielectric layer (10),

comprises two or more partial regions (30a, 30b).

20 15. The multilayvered f£film element (1) as claimed in
any of the preceding claims,
wherein the layer (11, 12) forming the first component
has a first layer (11} arranged on the front gide
(10V), a second layer (12} arranged on the rear side

25 (10R), and one or more plated-through holes (13, 14,
15) which penetrate through the dielectric layer (10)
and by means of which the £first layer (11} and the
second layer {12} are preferably electrically
conductively connected to one another, wherein the at

30 least one thermode contact layer (30) and the one or
more plated-through holes (13, 14, 15), as seen
perpendiéularly to the



wherein the at | east one thernode contact area (32), as neasured in
‘the plane of the dielectric |ayer, has a 5 maxi mum extent in the
range of 2 to 50 mm in particular of o025 mm 13. The
.nultilayered filmelenent (1) as clalnéb in any of the preceding
clainms, 10 wherein the at |east one thernode contact |ayer (30) has a
naxinun1Iayéieﬂbbtkﬁesslayprin (Lhe, raage odritahgedO wﬁthbﬁtpammtﬁalar

f 6 14 4 fil I d
|On 15t gny o] tﬁe pr‘ech(Jicli ny}%fgyr?’?lkzaylgé‘g?n alt hghgi:gfqgggté%al he?%%ge

contact |ayePO(B8B), as seen perpendicularly to the dlelectrlc | ayer
(10), conprises two or nore partial regions (30a, 30b). 20 15. The
mul tilayered filmelement (1) as_clainmed in any of the preceding

cl ai ms, whet-&i-n the I%‘F”@MerQ@) £6 &M LR filddt 29nmedadmechasna

first |ayer ah;rlbfath@ngeéc@alh@ecnra@_mb side (10V), a second |ayer
(12) arrange on. t he rear %Q? and one or

(10R re
ol at ed- t hr oligfi=fdfles EF3, mh?%%tﬁﬁﬁetﬁﬁ?é tHS%Ggh t3e Seen
di el ectric beyeen@ioplamdybytoreghe dfialkiothriichel dy¢st nayerlkﬁﬂ)oﬁad
t he second y 1 r r uct.ivel
connect ed tgéoﬁlg)r%no t%ru%sp\j\hge’? %P% af%c]%{élégéadﬁl on%& ht«:éIFt %%h the
cont actl® ayat (Qgﬁséndoﬂﬁe §h@rmpdﬁnr§0ptaﬂéd taveugh (Bl es (HSredn,

15), as seer@%%ﬂdw&h@ b derddh@na Ak tﬂi&beé :ﬁé&e'@dﬂaééoérF re

-arranged wi't hout #utual overl ap, and prefe ave di stance o
| east 200 urft 23 16 UTHRMMARRY | afBPed quticrﬁt‘eﬂ er@ﬁ@vm? afre| aPPEdcRA
‘any of the pheeedizngcel aicem. Wherein the thernode contact area (32),
as seen perpendicularly to the dielectric layer (10), has one or nore
cutouts (36) penetrating conpletely through the

15 17. The multilayered film element (1) as claimed in

any of the preceding claims,
wherein the thermode contact area (32) has a surface
relief, which preferably brings about an optical
effect.

20
18. The multilayered film element (1) as claimed in
any of the preceding claims,
wherein the at least one thermode contact layer (30) is
electrically conductively connected to the layer (11,

25 12) forming the first component and/or to the at least
one component contact area (23, 24), or is electrically
insulated Zfrom the layer (11, 12) forming the Ffirst
component and/or from the at least one component
contact area (23, 24).

30
19. The multilayered film element (1) as claimed in
any of the preceding claims,



10 at | east one thernode contact |ayer (30), wherein preferably the
cutouts and/or the thernode contact area (32) surrounding the cutouts
provide an optical information item 15 _17. The multilayered film
,element (1) as clainmed in any of the pi€ceding clains, wherein the

t hernode contact area (32) has a surface relief, which preferably
brings abouvhanedpt itde @tf é{&aSQOOHQB thererodal td:dna@/@mied lhiviem e{20knt

(1) as clai ggdypkn Any F‘% tde cpgrt“ chPy ot [ag‘t” dfecat | epsh

one thernode_contact [ayer (3 uctively

connect ed t 6LERBIEafel - (11, 25 12) formng the first conponent and/ or
to the at | east one conponent contact area (23, 24), or is

el ectricall |nsu#ated fr n1th (11, 12 f0| mng the first
conpone for Boft et 6 8 &6nﬁ§étcéﬁé§e@2§U1
24). 30 19an§hefrruhél bayeeednﬁi bma@ingrrent (1) as clainmed in any of

t he precedln mhereln he at. | east__one .t herno :
cont act Iayege%gg?nﬁangtalggﬁt SPSf 35F¥1cé1t%%ﬂbdﬁ%ﬁ?:oefQ%els
film el emenfotmed 5ra0 aTheatatial ayeatdibi emislcerepic( Wids veganad
in any of thg ?Eg?ﬁgi” oﬁbﬁ%ﬁ?viﬁ??re'” the at |east one thernode

contact | ayer or ne a material that is anisotropic with
regard &® thermal conductivity. 10 21. The nultilayered film el enent

(1) as claiged i phanymofti @f&fe@ma d@idEne  (Whergl nchhenaly | gast
one t her Mbde con ac£ | ayer ri ses nanopartlcles and/or

nanot ubes af¥ oP* 1507 REGFE lFHeFigEer

wherein the at least one thermode contact layer (30)
comprises nanoparticles and/or nanotubes and/ox
15 mixtures thereof.

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

20 following steps:
coating a side of the second component (50) which has
contact areas and/or the at least one component contact
area (23, 24) with a thermally activatable conmecting
means, preferably a thermally activatable, in

25 particular conductive, adhesive;

' arrénging 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)

30 with a thermode (60) for activating the connecting
means; and
separating the thermecde (60) from the at least one
thermode contact area (32) after the comnecting means
has been activated.
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22. A nmethod for fixing a second conponent (50) on a nultilayered
‘filmelement (1) as clained in any of clains 1 to 21, wherein the

met hod conprises the 20 foll ow ng stepsy coating a side of the second
.conponent (50) which has contact. areas 'and/or the at |east one
conponent contact area (23, 24) with a theimally activatable
connect i ng ?@ansThpreeehad| §s actiiredl L1y ateimatable, in 25

particul ar GRBMEchHI YBe 2UPRIUE a1 LANGE NGHED ' €O
conmponent (50) which ﬁas theccoﬁ%act ar eas ongﬁﬁggth%gggﬁﬁéﬁé (50)

conponent cohEatTParEad(23, eaFtreRt aEPRREGCERe at | east one thel ode
contact area (32) 30 with a thernode (60) for activating the
connectinng ans;. and rating, the thernode.(60) fromthe | east
one theFﬂDdgECon?agtHl?§§%R§§3 ?E?e%héncéﬁﬁgﬁ??n nﬁg%émﬁa§5béﬁﬁ§
activated. 23¢l 23. The nethod as clained in claim22, wherein the
contact ar <L h 699%9: [ . i as rlcal
contacts. g£§3£&¥he%ﬁ%tho égng%?§£ |%9%i? QP%g38g|§?ﬁ% %éﬁéﬁﬁﬁé!,

wherein thes®ePhod furthernore conprises the following step: severing

an el ectri cabi:¥r¢RPAueT | ¥E SOMNECHIPN-BREUEE 40 c’o%e%bc_i'o?lasc?]e n
t her node contact |ayer (30) and théeé | ayer fornlng the 11rst
t

11, 12
componett , &R/ &t 2 PB&Sﬂﬂﬁﬁ€M¥3ﬁp69§%ﬁcéoﬂﬁgﬁﬁfaﬁ%% (234 Juhe

layer (11, 12) forming the first component, and/or the
at least one component contact area (23, 24).





