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Procedure for the Electrical Contacting of Two Met 2(99 Cé 0
pr?’?ﬁt i nvention concerns a procedure for the con H}é f
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| ayers of a netal-plastic |am nate. A procedure for ] a

metal -plastic lamnate is kno_wnfromDF 198 52 832, in ' ey y at
| east ofe metal foil is made to adhere' to at | east one plwﬁmlmnlmlmmm“ for
i nstance through the use of an adhesive, whereupon the netal toil s shaped
by embossing and/or deep-drawing of at |east one metal contaciaYea and —

the shape of the metal foil 15 (almost) preserved.  Mor covelMMMMMNT

described therein to shape at | east one nmetal foil by enbossi ng.gpd/ or
deep-drawi ng at |east one netaPAPRARRIICAHAYH and to 1aninate the netal
. foil to at |least one plastic filmsuch that the profile of the netal
contact area of the netal &‘?él I S ne rlg preserved, wherein the at |east
one netal contact area had'-§- HEaeys SPPHE e Kight of 20 to 50 p.mafter
lam nation. v It was determ ned that the conductive |ayers of the |am nate
can be contactgd at th desjred |l acations Ile the step of lamnation is
ongoi ng. For t‘ﬁric’geﬁﬂ?ep%ég?e E‘efﬁéﬁﬂ' 8P8£a§g§85°\?3|’”€ MF@\'/ﬁHé‘BRI'ﬁSt he insul ating
| ayer at the designed contact |ocations or the enbossed protrusions or,
the netal TI|'13¥)?AFSERH§IOGFHI%I}I%% cperr?sra%Irosc%hgr(éeflorttneech)r?tgcl:Jt!n%tolfrc]gnductive layers of

a metal-plastic laminate.

A procedure for the manufacture of a metal-plastic laminate is known from DE 198 52
832, in which initially at least one metal foil is made to adhere to at least one plastic
film, for instance through the use of an adhesive, whereupon the metal foil is shaped

by embossing and/or deep-drawing of at least one metal contact area and then the
metal foil is laminated to the at least one plastic film while the shape of the metal foil

is (almost) preserved. Moreover, it is described therein to shape at least one metal
foil by embossing and/or deep-drawing-at least one metal contact area and to
laminate the metal foil to at least one plastic film such that the profile of the metal
contact area of the metal foil is nearly preserved, wherein the at least one metal
contact.area has a surface profile height of 20 to 50 um after lamination.

_ %
It was determined that the conductive layers of the laminate can be contacted at the
desired locations while the step of lamination is ongoing. For this purpose, either
recesses are provided in the insulating layer at the designed contact locations or the
embossed protrusions on the metal layer push through or displace the in.sulating
layer — which is soft at the temperatures used — éuch that an electrical contact can be
established, e.g. by welding, soldering, pressing, crimping, riveting, bonding,

sintering, reaction welding, or reaction jointing.

In this procedure, at least one embcssed metal contact area is used. The embossing

is done employing state-of-the-art procedures and tocls, e.g. using adjustable



llayer- - which is soft at the tenperatures used - such that an electrical
contact can be established, e.g. by welding, soldering, pressing,
crinping, riveting, bonding, sintering, reaction welding, or reaction
jointing. In this procedure, at |east one enbossed netal contact area is
used. The enbossing is done enploying state-of-the-art procedures and
tools, e.g. using adjustable 2 precision enbossing stanps. The surface
profile of the nmetal foil is establishéd in accordance with the electrical
properties required in each individual case. The present invention thus
concerns a procedure for the electrical contacting of two netal _
structures, wherein at |east one of the netal structures is provided on its
side facing the second netal structure with a contact zone protruding from

a pl ane, j- 2Ct I Iy i nsul at | lLayer | rranged between the
mebal ot ructirnish BB AR e IRl L Hhelahicid etk brene
el ectri cal | yacrardancetwitigtht alestricaiutopdtes requicatinratRindsiduistayee i s | ani nat ed
to the electrically insulating | ayer subsequently or sinultaneously, and
wherein the two netal structures are electrically contacted while the

| ani nati on dheprrsestiowndionmbiusicosterns epracetioret fhethelstetridat edrityctingihas | Ng
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conprise contact zones udeé fr e res ‘dPS'structure
and face ea®he@ime mplal Bassiveis lsoinatasttetha eeetdcdilydnduating layer and the

second metal structure is laminated to the electrically insulating layer subsequently or
simultaneously, and wherein the two metal structures are electrically contacted while
the lamination of the second metal structure to the electrically insulating layer is

ongoing.
Preferably, the second metal structure is a conductor track structure.

Preferably, the contact zones of at least one metal structure are pushed through the

insulating layer in order to establish an electrical contact.

It is advantageous to have both metal structures comprise contact zones which

protrude from the respective metal structure and face each other and become
connected to each other.

Preferably, one of the metal structures is provided as a self-supporting structure.

It is possible for one of the metal structures to be provided by the contacting sites of

an electronic component.

Itis particularly preferred to laminate one metal structure to a continucus insulating
layer such that the contact zones of at least one of the metal structures are pushed
through the insulating layer.

Lamination is advantageously performed at a pressure of approx. 1.5 to 3 bar and at
a temperature of approx. 120 — 180°C.



Preferably, one of the metal structures is provided as a self-supporting
structure. It is possible for one of the metal structures to be provided by
the céntacting sites of an electronic conponent. It is particularly
preferred to | am nate one nmetal structure to a continuous insulating |ayer
such that the contact zones of at |eas{ one of the netal structures are
pushed through the insulating |ayer. Lam nation is advantageously
performed at a pressure of approx. 1.5 to 3 bar and at a tenperature of
approx. 120 - 180C. 3 It is also advantageous to provide for the
possibility of re-embossing for the at |east one netal contact area in
order to deepen and thus inprove its profile. It is preferable to use
copper f oitlis diso advavitadeol® previae dr e possitiltypéN r8-dPhR3bihg fd thast leéétr ansf er
films) are kno tq t he expert‘lg this field, e.g._poléacry lc film A

. lam nate #% Weg]‘é?ﬂ Gt @572 BSKTEldP deqnanasd tRrinrieYtTRliet o t he present

I nvention may be used e.g. as a seni-cgndUﬁtor carrier, P?rt oLla? I C
ousi ng, | am nat connector,. . slider, brus connector (flip chip), sensor
gr si m'gl allrI [P rﬁ%&“‘}% QSgtRBPEdghoArpViIge the meta! f°6fSLétIa€@tF}'$5g'ﬁlf”’@$1gi neering. In
t he fol | ofvMangfer fillne) anev@bvh om thesexipbit irsthisa et egp pblyechmsfig;. of figures without
limting the invention to the figures provided: Fig. 1 shows a top view of
an enbossed contact structure, Fig. 2 shows a cross-section of the two
partial sAlangtale edthlscoie! ¢cdntactsestatjlisheakcord@to tBe pheht ihfhtieRmMaspondi ng

i i ' f t hey are’j oi ned,
j oi ned Sttgé'{?steﬂre‘?g. a'g'agserrﬁ-c_%ngﬁ'gortcg?rietr,\’\éjansgfra%ﬁb"“o%ging,elar%n%ted c nnector,J
slider, brush, connector (flip chip), sensor or similarly designed other contact facility

of electrical engineering.

In the following, the invention is illustrated on the basis of figures without limiting the
invention to the figures provided:

Fig. 1 shows a top view of an embossed contact strubture,
Fig. 2 shows a cross-section of the two partial structures before they are joined,
Fig. 3 shows the corresponding joined structure,
Fig. 4 shows the two structures before they are joined,
Fig. 5 shows the option of producing the electrical bond by embossing from two
opposite sides, '

~ Fig. 6 shows the relationships when the metal stfucture is provided by a lead frame,
Fig. 7 shows a cross-section of the two partial structures before they are joined,
Fig. 8 shows the corresponding joined structure,
Fig. 9 shows the two structures before they are joined,
Fig. 10 shows the option of producing the electrical bond by embossing from two
opposite sides, _
Figs. 11 and 12 show the establishment of an electrical contact between the laminate
and an electronic component, and

Fig. 13 shows a cross-section of the device with established electrical contacts.

Fig. 1 shows a top view of conductor tracks with embossed metal structures, Fig. 2
shows a cross-section of the two partial structures before they are joined, and Fig. 3
shows the corresponding joined structure, in which an electrical bond is established

from 1 to 3, wherein 3 identifies a second metal structure with no embossing. The



. structure

Fig. ‘5 shows the option of producing the electrical bond by enbossing from
two opposite sides, Fig. 6 shows the relationshi ps when the netal
structure is provided by a lead frame, Fig. 7 shows a cross-section of t he
two partial structures before they are joined, Fig. 8 shows the
correspondi ng joined structure, Fig. 9 shows the two structures before they
are joined, Fig. 10 shows the option 6* produci ng the electrical bond by
enbossing fromtwo opposite sides, Figs. 11 and 12 show t he establi shnent
of an electrical contact between the | am nate and an el ectroni c conmponent,
and Fig. 13 shoms a cross-section of the device with established el ectrical

contacts. Iﬁq | Q WtsSlﬁg top view of conductor tracks with enbossed netal
struct ur e$ans é’mf' eH bér r B3 YUCTRYH AT BRY NAba stpicpHpe. el _e.duct ur es

bef ore thteynta:eetneabmrdn iavhidh Be efectrizA0yshdid2@ HeQl ds%%P@BQéan@ b§" ned

an electrlcaltﬂgngﬁ;s established from1 to 3, wherein

3 identi f?uétgg'ﬁ r%e@éBrr‘?a 8t BY weidingc s P1FSFRI.SHEREG, Ayetinghionding, r ansf er

filmis ideatnd, redtityweefng, Boreadictiginti®y, or may not be structured. Ref. no.
4 jdentifies the location, in which the electrical bond can be closed, if

desired, by suitable neasures, e.g. by welding, soldering, pressing,

cri npi ng,Fig.iSvstomaghe butivti o grodusingtties bcli‘rgactmfti!ﬁérhm.s |t b fivo %pdsﬁ’@%' on

j oi nting. g the cont act enbossi ng
fromtwo 56%3055 f({%msﬂeglad'ggg?ﬁt"mi'é'ﬁtsfr?'Iaégo g Wtéga]g withythe diffeeense rﬁ’ielnér‘h%‘o 3in
Fig. 1, Whe Brudee if drhipossed érobebalgy tRigits sHOWG thé MiChtHIcRrkS bekomepd from
bel ow. Flagejozt‘e%hows the two structures before they

Fig. 6 shows the relationships when the metal structure is provided by a lead frame 6.
Fig. 7 shows a cross-section of the two partial structures before they are joined, and
Fig. 8 shows the corresponding joined structure, in which an electrical contact is
established from 6 to 3. |

Similar to Fig. 5, Fig. 10 shaows the option of producing the electrical bond by
embossing from two opposite sides. Fig. 9 shows the two structures before they are
joined.

Figures 11 and 12 show the establishment of an electrical contact between the
laminate and electronic component 7 at the designated contact sites 8. As before, 2
identifies the transfer film. Conductor track 9 is free of plastic at its contact sites. Fig.
13 shows a cross-section of the device with established electrical contacts.



are joined. Fig. 6 shows the relationships when the netal structure is
provided by a lead frame 6. Fig. 7 shows a cross-section of the two
partial structures before they are joined, and Fig. 8 shows the
correspondi ng joined structure, in which an electrical contact is
established from6 to 3. Simlar to Fig. 5 Fig. 10 shows the option of
producing the el ectrical bond by enbossing fromtwo opposite sides. Fig. 9
shows the two structures before they are joined. Figures 11 and 12 show

t he establishnment of an electrical contact between the |amnate and

el ectroni c conponent 7 at the designated contact sites 8. As before, 2
identifies the transfer film Conductor track 9 is free of plastic at its .
contact sites. Fig. 13 shows B3EPb&RPHRAGMON of the device with
established electrical contacts. 5 Patent Application WC. Heraeus GrbH &

. Co. KG Procedure for the Electr,ical ntacting of Two Metal Structures
Patent Clains 1. Pr ocedure&’fc(ter?rﬁ%“se gt & &9-K€ont acting of two netal

structures, wherein at |least one of the metal structures is provided on
ructure wth a contacting zone

its side faci t he second qretal s J _
protruding fr gﬂf’%e%‘lr ﬁﬁ%’,t Pefifakironipetag pthvp MstakBiraetures | ayer is
arranged between the netal structures, wherein one netal structure is

lam nated to the electrically insulatjng |ayer and fthe second net al
structure is lamnated to the Eﬁﬁéﬁél@&q y insulating | ayer subsequently

or simultaneously, and
1. Procedure for the electrical contacting of two metal structures, wherein at least
one of the metal structures is provided on its side facing the second metal structure
with a contacting zone protruding from a plane, wherein an electrically insulating
layer is arranged between the metal structures, wherein one metal structure is
laminated to the electrically insulating layer and the second metal structure is
laminated to the electrically insulating layer subsequently or simultaneously, and
wherein the two metal structures are electrically contécted while the lamination of the

second metal structure to the electrically insulating layer is ongoing.

2. Procedure according to Claim 1, characterised in that the contact zones of at
least one of the metal structures are pushed through the electrically insulating layer

for the purpose of establishing an electrical contact.

3. Procedure according to Claim 1 or 2, characterised in that both metal
structures comprise contact zones which protrude from the plane of the respective
metal structure and face each other and become connected to each other.

4, Procedure according to at least one of the Claims 1 through 3, characterised

in that one of the metal structures is provided as a self-supporting structure,

5. Procedure according to at least one of the Claims 1 through 3, characterised
in that one of the metal structures is provided as contacting sites of an electronic

component.



wherein the two netal structures are electrically contacted while the

| am nation of the second netal structure to the electrically insulating

| ayer i s ongoing. 2. Procedure according to Claim1, characterised in that
the contact zones of at |east one of the. netal structures are pushed
through the electrically insulating | ger for the purpose of establishing
an electrical contact. 3. Procedure according to Claiml or 2,
characterised in that both netal structures conprise contact zones which
protrude fromthe plane of the respective netal structure and face each
ot her and becone connected to each other. 4. Procedure according to at

| east one of the Cains 1 through 3, characterised in that one of the
metal structures is provided as a self-supporting structure. 5. Procedure

accordi ngs t 0 pkockBdetaceB@irdfto bhRaS! dHe'd: tHe CRIAYOhrdug w@aah@%c%rﬁsééd in that
. one of the netal structures is provided as contactlng sites of

el ect r oni '@ et gAY BiF&A Struatuse ig Ian@;natpg freaartuaet Bedrieg Byersand tB%ltst one of the

C aims 1 dubseui@htibthe CaafaaCidves 98t lehdl ohBat tHeNRetdPitAlctibs HetptsRed S | am nat ed
to a contjnuous i.nsulating |ayer and that subsequently the contact zones
of at Ieé@?”@hged?&#ﬂﬁgﬁﬂﬁ% structures are pushed through the insulating
| ayer. 7. Procedure according to at least one of the Cains 1 through 6,
characterj se t hat e lam nation is p d a ressure of approx.
S bar o 3 BarSais® 3riBa s &l et sPdichher St | BanftndhPoRcEHEet ai e 1

t hr ough Tn thahtieaahieatieeld performidtbat 4 fresduaeonadpren 1.SbfapByared at a
tenperature of approx. 120 to 180C

8. Procedure according to at least one of the Claims 1 through 7, characterised
in that the lamination is performed at a temperature of approx. 120 to 180°C.



