1 21 February 2006 Patent Application WC. Heraeus GrbH & Co. KG Procedure
for the Electrical Contacting of Two Metal Structures The, present

i nvention concerns a procedure for the contacting of conductive |ayers of

a netal -plastic lam nate. A procedure for the manufacture of a

metal -plastic lamnate is known fromDE 198 52 832, in which initially at

| east one netal foil is nade to adhere to at |east one21gge%§+air§2o(§élm for

i nstance through the use of an adhesive, whereupon the metal toIrl is shaped
by enbossi ng and/ or deep-drawi ng of at |east one netal contact area and
then the netal foil is lamnated to the at |east one plastic filmwhile
the shape of the netal foil 1is (alnbst) preserved. Mdreover, it is

described therein to shape at | | foil by enbossing and/or
deep-drawi ng at | east one netafeg%ﬁfggﬁcéﬁ%g and to |am nate the netal
foil to at | east one plastic filmsuch that the profile of the netal

contact area of the netal {ppl HE&eﬂE@&HH?[?&‘ﬁd’?m wherein the at |east
iTe

one netal contact area has a surface pro eight of 20 to 50 p.mafter
|l am nation. It was determ ned that the conductive |ayers of the | am nate

can be contactg@cabiuid@r thieBictfital eoRtdcAng OWOEMEE‘?%HJ@L lam nation is

ongoi ng. For this purpose, either recesseés are prov I'n the insulating
| ayer at the designed contact |ocations or the enbossed protrusions on the

met al | ay qhe prssant RVEHBRA cBhcethS RbARBdIMR%0r tRS UbARERY of cBX&lctive Yg}%&kbfi s soft
at the tenpg&gﬁ%res used - such that an electrical “contact can’be

est abl i sh&d" astiGJamiPate- ng, sol dering, pressing, crinping, riveting,
bondi ng, sintering, reaction welding, or reaction jointing.

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 ‘neariy 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 insulating
layer — which is soft at the temperatures used — such 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 embessed metal contact area is used. The embossing

is done empioying state-of-the:art procedures and tools, e.g. using adjustable




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.
usi ng adjustable 2 21 February 2006 precision enbossing stanps. The surface
profile of the nmetal foil is established in accordance with the electrical
properties required in each individual case. The present invention thus
concerns a procedure for the electric contacting of iﬁ¥%bnﬂ§$3606
structures, wherein at |east one of the nmetal structures 1S ovided on its
side facing the second netal structure with a contact zone protrudlng from
a plane, wherein an electrically insulating |layer is arranged between the
metal structures, wherein one netal structure is lamnated to the
electrically insulating |layer and the second netal structure is |am nated

to the el echrdc@ml embbdisihatdms, ﬁ'ﬁé’@urfa%’étb?&ﬂé’@%le%é?ﬁl folp ISBHUIRBEURI V. and

wherein the two netal structures are electrical contacte
| ami nati on BFCHFRECE ¥¢H e ﬂ‘ﬁ?tﬁ?a@f‘?ﬂ?éte\ﬁr'%q‘{"é‘dt‘MSa@ iadividuakgasg- i nsul atl ng
| ayer is ongoing. Preferably, the second netal structure is a conductor

track strucfr re. Pref er bl the contact zones of at |east one netal
structure a E 55%‘3&”‘@‘? %‘Hsfﬂ'éce”?%%ﬁroﬁ?‘%“ﬁﬁ il pleptcalrcpptacting ektwabl i sh an

el ectrical weta stodcturks, wmereaﬁlmalﬁtaagm@mtﬁeonélal/ﬁr@mréls BRralidsd bR HiEES
conprise co es whi rotrude fromthe respective netal structure
and face ea@%ﬂggmezser& n%l"ﬁéagSWécqurfd'H% faed GO%BW”B%)H%FFO"P? efBeabl y, one of
t he netal swhareinanesedticay msuldtrd lageras S'@drfgeﬂlbléménltﬁg n’fétéllé,@rhbl{u?es It is

ovi the contacti ng

possi bl-e fof,one et al ﬁ]r uct ur es to
sites of an e?5 B%gﬁé?%l SUERE SR mingtpd %thﬁaﬁleﬁt F"é'r“fs‘fljab‘?%éé?rr%fﬂj e | anminate
one netal stecond metal smauremhmmtonm dleetrically insulating layer subsequently or
simultaneously, and wherein the two metai 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.

Itis possible for one of the matal structures to be provided by the contacting sites of

an electronic component.

It is particularly preferred to laminate one metal structure to a continuous 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.



| ayer such that the contact zones of at |east 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 21 February 2006 It is al so advantageous to provide
for the possibility of re-enbossing for the at |east one netal contact

area in order to deepen and thus inprove its profile. Jit—] able to
use copper foil to provide the netal foil. Suitable pljésﬁ%b?:ua?\??tr)r@

(transfer filnms) are known to, the expert in this field, e.g. polyacrylic
film Alamnate with electrical contacts established according to the

present invention may be used e.g. as a sem-conductor carrier, part of an
| C housing, ' ﬁrﬁ'ﬁ%ﬁ@ﬂ“@é‘?ﬁf@dﬁ’@f‘?v“%sfPf ﬁ‘@rp,osﬁ'g]l'i%‘?f- RSHeET '8 f?rftﬁ?‘ §t (r%eﬁlsi)) ,

sensor or SigHel méthcodest 8RAMGN Btdeeto dapleacindfiaad iiprgve itf prefilect ri cal
engineering. In the followng, the invention is illustrated on the basis of

figures without limting the invention to the figures provided: Fig. 1
shows a t op.!t iipeaferebledn ueerbopme fhildo mrevide e metaifod, Sutagle Mastiediims a

Cr 055 SeCt I Qi ol MO KRR | Ahe SKEUFTURRTRECY BobBEYihe, ] 0 ned,  Fig. 3 |

shows the correspondi'ng jolned structure, Fig. e two structures
before they are joined, Fig. 5 shows the option of producing the electrical

bond by enbosginihid WkibWRicalQBRAS R abIiNESH adtblinPtothO WreskhfinU & RhiRAs hi s
when the netal structure is provided by a |ead frame, "Fig. 7 shows &
cross-sect i §f Used Bi9e2t dsemhrerdyctos caiet. preLf gafeheusinglaminated emgctor,

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:

FigT 1 shows a top view of an‘embossed contact structure,

Fig. 2 shows a cross-section of the two patrtial structures before they are joined,
Fig. 3 shows the corresponding joined structure, |

Fig. 4 shows the two structures before ihey are joined,

Fig. 5 shows the 6ption of producing the electrical bond by embaossing from two
opposite sides, )

Fig. 6 shows the relationships when the metal structure is provided by a lead frame,
Fig. 7 shows a cross-section of the two pattial structures before they are joined,

Fig. 8 shows the carresponding joinedb structure, A |
Fig. 9 shows the two structures before they are joined,

Fig. 10 shows the option of producing the electrical bond by embossing from twd
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




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 enbossing fromtwo opposite sides, Figs. 11 and 12
show t he establishnment of an electrical contact between the | am nate and
an el ectronic conponent, and Fig. 13 ghows a cross-section of the device
with established electrical contacts. Fig. 1 shows a tQp-g¢} 9h &onductor
tracks with enbossed netal structures, Fig. 2 shows a cross-Sec |on of the
two partial structures before they are joined, and Fig. 3 shows the
correspondi ng joi ned structure, in which an el ectrical bond is established

from1l t er.ei h,no ,
enbossi ngranélfﬁ\é\ﬂ E%Bﬁf{fgqumﬁb ra gcrjls &0&?" %ng?lgelﬁ{ 58? Ee?‘{ to ref no. 2
and may ddentifigs th@tocbmorsinwmtmltmlema\l baod can bé diesed, fifi mwehebyi ocation, in

whi ch LN BLAEHELGRL RO S, CAMRE 6IBRRY pridoreSififly, Rbing dchafbe measures.
SO de%{1 5 |P vt g

e.g. by we sing Vet I ng, ~'bon

sinteri ngtnt%ma@nnml@mm@r rQﬂCflﬁ@mtﬂ"Gn j 0| nt| ng. Fig. 5 shows the opti.on
of producing the contact 4 by enbossing fromtwo opposite sides. 5
identifies a metal structure simlar to 3 in Fig. 1, with the difference
bei ng t hb- 5 shewssthe getien ef pradgimibs eanpebhby embassing gom4wsiepnasitche t wo

structur @sae@%f.@érﬁlf.w%e@rsembtqw%uaﬁb@ in &.gs HoWRn H&%ﬁ&bﬁéé 9@§§'{h%§ when the
metal structure IS pI‘OVI a lead frane

: 1 g.
cr oss- self€isgHCYte i ﬁE‘bPdeéﬁfﬂ }/’ﬁiows Figut shpes ”I?é‘l"'érséf”@fhw tﬁf@’ ejt@ﬁ}’ned and
Fig. 8 shewsinédie corresponding joined structure, in which an electrical
contact is established from6 to 3. S

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 shows 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.



Simlar to Fig. 5, Fig. 10 shows the option of producing the electrical
bond by enbossing fromtwo opposite sides. Fig. 9 shows the two structures
before they are joined. Figures 11 and 12 show the establishment of an

el ectrical contact between the |am nate and el ectronic conponent 7 at the
designated contact sites 8. As before, 2 identifies the transfer film
Conductor track 9 is free of plasticsat its contact sites. Fig. 13 shows a
cross-section of the device with established electri ql ont a h 5 21
February 2006 Patent Claims 1. Procedure for the el ecct)t rFeg’é‘i‘ar}Sg 6%cti ng of
two netal structures (1,5), wherein at |east one of the netal structures
is provided on its side facing the second netal structure with a
contacting zone (4) protruding froma plane, wherein an electrically
insulating layer (2) is arrangepRpsii@aims he netal structures, wherein one
metal structure (5) is lamnated to the electrically insulating |ayer (2)
and the second netal structure (1) is lamnated to the electrically

| nsul ating gl &y ClorSURRANEY olBElriEl MARRGUT| tho_Riefh WHERKS, (115) two et al
structures (1,5) are electrically contacted while the lam nation of the
second met alhegtin atlaastone of e wletat istruetarasyis ipexides phdfs Isideetacing tBaigoi ng. 2.
Procedure I t L md, . C L er { t C zones

(4) of at ?égdg{ddg{r%galo ™ “Zé rrn\l?lelg.'aia @F%@It’ﬁrfé’@g?(‘f’ @)Irétg‘@ﬁengpﬂg?l]egrélﬂﬁr%ugh t he

el ectri cal Wperairs Aratelastiicalyy érsujatingfleyen () isuarsargedobewseabthesAietd) an

elect 1l ourGONLRCwneFein FERC FUAICSARAFE 5] ds  Bmiddd™d RE dectibpyact eri sed

in that bot
insulating layer (2) and the second metal structure (1) is laminated to the

electrically insulating layer subsequently or simultaneously, and wherein the two
metal structures (1,5) are electrically contacted 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
(4) of at least one of the metal structures (1,5) are pushed through the
electrically insulating layer (2) for the purpose of establishing an electrical

contact.

3. Procedure according to Claim 1 or 2, characterised in that both metal
structures (1,5) comprise contact zones (4) 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.




structures (1,5) conprise contact zones (4) 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 Clains 1
through 3, characterised in that one of the netal structures is provided
as a self-supporting structure. 5. Procedure according to at |east one of
the dains 1 through 3, characterisgd in that one of the netal structures
is provided as contacting sites of an electronic co nt . February
2006 6. Procedure according to at |east one of the O%?Frlrér‘iawgpéégh 5,
characterised in that one netal structure (1,5) is lamnated to a
continuous insulating layer (2) and that subsequently the contact zones
(4) of at least one of the metal structures are pushed through the

i nsul at i ng6l ayeProcedurr @ceonding &x cadr Baslg one eft theeddaimsnd dirowdte &l ai ns 1

t hrough 6, [ i } gatd il for a pressure
of appr ox. ngggeagéoefﬁo?@b%% H%ﬂlét@?gh%me,@ggécgdﬁﬁtsﬁﬁ (E)) gz;t f(galnatg{usone of the
d ai ns 1 t insolaghg Tayer (Maaraicthat suhsdquentlyHbe comfect zomes 44) ofratileaspeneor med at a

tenperat ur ¢ s ARBI Qicturd@Qre! fush8 firough the insulating layer.

7. Procedure according to at least one of the Claims 1 through 6,
characterised in that the lamination is performed at a pressure of approx. 1.5
bar to 3 bar.

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.




