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connecti on regl ons of the conductor pattern can be sol dére
eposition bath. An electrolytlc resist is then applied

to this copper layer and covers everything except the

15 subsequent connection regions, so that copper and a
tin/lead alloy can be deposited here electrolytically
one after another. The tin/lead alloy forms a final
surface of the connection regions which can be
soldered. After the complete removal of the

20 electrolytic resist, an etch resist is applied and,
with the exception of the connection regions, covers
all the regions of the subsequent conductor pattern.
After this, all those regions of the chemically
deposited copper layer which do not correspond to the

25 conductor pattern, and of the copper lamination, are
etched away down to the surface of the substrate.
During this etching process, it is not only the actual
etch resist but also the etch-resistant final surface
of the connection regions which protect the copper

30 located beneath them from etching attack. After the
complete removal of the etch resist, a solder-stop
lacquer is then applied, which covers everything except
those connection regions of the conductor pattern which
can be soldered.

35 US-A-4 608 274 discloses a further method for
forming metallic conductor patterns with connection
regions which can be soldered, in which the starting
point is a pre-drilled, electrically insulating, flat



35 | US- A-4 608 274 discloses a further nethod for formng netallic
conductor patterns with connection regions which can be soldered, in which
the starting pgi gy bs,3,pre-drilled, electrically insulating, flat GR 97
P 1314 Vérsioqegggo O%QEQ@ogggahrE%ﬁntﬂi%s' substrate. After the

non-el ectrolytic deposition of “copper to,Qoth sides of the substrate and in
the holes, an etch resist_is applied to the copper |ayer, .GR 97 P _ 1314
Version for F8HBPER2EBunt PEEST- bheagnBongeiRcthelykéept fBROBitiRR of
subsequent coaBppkirOfor BFHLANSIdeRVRITS tild dulstegiOnendf it hehsuhseayent
conductor pattern, An_electrolytic.resist is then applied, and covers
everyt hi ng ex8BpPtChRe*EGL8 q&én?pglégﬁnéetF FeEPERs 13¥6 vhat copper and a
tin/lead alloy can be deposited electrolytically here one after another.
Followng the conplete renoval of the electrolytic resist, all the
regi ons of the exposed copper |ayer are etched away, down to the surface of
10 the substrate; in the region of the conductor pattern, the etch resist
and the etch-resistant final surface of the connection regions protect the
copper |ayer |ocated beneath themfrometching attack. Follow ng the
conplete renoval of the etch resist, a solder-stop 15 | acquer is also
appl i ed again, and covers everything except the connection regions of the
conductor pattern



whi ch can be sol dered. WO 95/29573 discloses a further method for form ng
nmetallic conductor patterns havi ng connection 20 regions that can be
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the etch resist and the etch-resistant final surface of
the connection regions protect the copper layer located
beneath them from etching attack. Following the
complete removal of the etch resist, a solder-stop
15 lacquer is also applied again, and covers everything
except the connection regions of the conductor pattern
which can be soldered.
WO 95/29573 discloses a further method for
forming metallic conductor patterns having connection
20 regions that can be soldered and/or bonded on
electrically insulating substrates. This method
comprises the following method steps:
a.) Applying a metalization to the substrate;
b.) Applying an organic, electrolysis-resistant and
25 etch-resistant protective layer to the
metalization in an electrolytic dip-coating bath;
c.) Removing the protective layer in the subsequent
connection regions by means of laser radiation;
d.) Electrolytically depositing an etch-resistant
30 final surface which can be soldered and/or bonded
onto those regions of the metalization exposed in
method step c);
e.) Removing the protective layer, at least in the
regions directly adjacent to the subsequent
35 conductor pattern, by means of laser radiation;



al so does not have to be renoved fol | owi ng the formati on of the conductor
pattern. The protective |ayer previously already used as a electrolytic
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whi ch connect the external connections to internal connections and -
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electrically algenddekisvelnot have to be removed following the
formation of the conductor pattern. The protective
layer previously already used as a electrolytic resist
and etch resist can, if appropriate, additionally be
15 used further as a solder-stop mask.
In WO 96/09646, a so-called Polymer Stud Grid
Array (PSGA) 1is described which combines the advantages
of a Ball Grid Array (BGA) with the advantages of MID
technology. The description of the new design type as a
20 polymer stud Grid Array (PSGA) was carried out in this
case following the model of the Ball Grid Array (BGA),
the term “Polymer Stud” being intended to refer to the
polymer studs formed at the same time during the
injection molding of the substrate. The new design
25 type, suitable for single-chip, few-chip or multi-chip
modules, comprises
- an injection-molded, three-dimensional
substrate made of an electrically insulating polymer,
- polymer studs arranged over the area of the
30 underside of the substrate and formed at the same time
during the injection molding,
- external connections formed on the polymer

studs by a final surface that can be soldered,



connected to the internal connection. US-A-4 289 575 discloses a nethod of
produci ng printed circuits in which, firstly, a conductor pattern is
produced by ngansg- opyenti onal photo etching 10 technol ogy, and its
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sol dered and/or bonded on electrically i nsul atj ng substrate  which,

in particul arthe sPEPRLCRPEABFEVAGLNENE SigEde: 8K SFCMWBAHe "R ts and
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flexible circuits and Polymer Stud Grid Arrays (PSGA).
With regard to the requirements placed on modern chip
15 packages, it should be possible for conductor patterns
having extremely fine structures to be formed on the
substrates.
The basis for the solution according to the
invention is fine laser structuring, which makes it
20 possible to implement, on a processing area of, for
example, 5 x 5 cm?, structures of about 40 um conductor
width and 30 um insulation spacing, without clean-room
conditions. Very dense, one-layer wiring Dbetween
single-row or multi-row chip connections, and multi-row
25 printed circuit board connections can be implemented in
this way.
Preferred refinements of the invention emerge
from the subclaims.
Exemplary embodiments of the invention are
30 illustrated in the drawing and will be described in

more detail below. In the drawing:
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Figure 11 shows an exemplary embodiment of an
electrically conductive connection between the
individual conductors of a conductor pattern,

15 Figure 12 shows a first exemplary embodiment of
a flexible circuit with chip connections arranged on
one side, and

Figure 13 shows a second exemplary embodiment
of a flexible circuit with chip connections arranged in

20 two rows.

According to Figure 1, the starting point is an
electrically insulating substrate Ul, which in the
exemplary embodiment outlined is a thin flexible sheet.

The substrate Ul illustrated in Figure 1 is

25 first slightly etched to increase the adhesion of the
conductor pattern which is subsequently to be applied,
and is then cleaned. After cleaning, seeding (not
visible in detail from the drawing) of the substrate Ul
is carried out, for example by dipping in a Pd-Cl,-SnCl,

30 bath.

After the seeding has been activated, a

metalization M1, which can be seen from Figure 2, is

applied over the whole area to the substrate



individual conductors of a conductor pattern, 15 Figure 12 shows
a first exenplary enbodiment of a flexible circuit with chip connections
arranged on ogg §kds, lg@ g Figure 13 shows a second exenplary enbodi nent of

a flexible C|0gyéioﬁn§ cpbpegaﬂneghhgggegrranged in 20 two rows.
According to Figure 1, the stafting poi_ntg is an electrlcally |nsulat|ng

substrate U, which .in the | ary  enbodi lined is a flexible
sheet. The suH%tr%ﬁ%QJm?F?ﬁﬁ?? ted H?Hﬂ%ﬂl%r%eg 5 afFﬁBP%ﬂl{ﬁX
etched to incwrask t hss adbeposmteﬁ t hcheri el ICTOr pathenun \A/nexﬂnerzsally
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out, for exanpae byaﬁspplhgeln BuPdhé€r| erréishar¢edr] B9 batlbsediermt the

seedlng h b ' d t M, which can be seen from
Figure 2, %fs gg% éi%€%§ cﬁgp§ﬁ ?Ebé?%59§o the substrate GR 97 P 1314

Versi on for Forelgn CheaPEEERg- 40 UFigunres3 nettdls Zaetahi et hegnf SlmedS by a

copper |ayer ﬂé@x‘n@bed' SpydpRaskt 8¢ 16ReH GRldiat (W hait in eXderralionappl i ed
current. If ap grlate the netalization M can al’so be further

rei nf or ced B ic stbE8GhEKt 353818 61 ASSE HEG A BETFSET RIS B ot ®i ng t o

Figure 3, thesaehald za&yortth | sheenmeidsidyalneasadattbaserLy adifatiion LS,
in the rgtlons |CQ d|re adj 0i n the de i red fonductor g%ttern |n such
(9] t

a way th t heoRd IVIﬁUgF lﬂ:%ﬁ%} el ﬁlcal connec to on
another. The electrlcally conductlve connection (not

visible in Figure 3) of the individual conductors L1
will be explained in more detail at a later point using
Figure 11.

15 According to Figure 4, an organic,
electrolysis-resistant protective layer S 1is then
applied to the conductor pattern in an electrolytic
dip-coating Dbath, the electrically interconnected
conductors Ll of the conductor pattern having anodic or

20 cathodic contact made with them, depending on the type
of electrolytic dip-coating bath.

According to Figure 5, the protective layer S
can also be used as an etch resist, all those regions
of the metalization M1l which do not correspond to the

25 conductor pattern being removed in a corresponding
etching bath. Those regions of the metalization Ml
which do not correspond to the conductor pattern can
also remain on the substrate Ul, however, and can be
used later, for example as electromagnetic shielding.

30 In the 1latter case, the remaining regions of the
metalization Ml likewise have an anodic or cathodic
contact made with them, and are covered with the
protective layer S.

Figure 6 shows the longitudinal extent of a

35 conductor Ll and the protective layer S applied to it
in a section through the substrate Ul rotated through
90° by comparison with Figure 5.



10 conductor pattern remain electrically connected to one another. The
eIectricaIIy conductive connection (not visible in Figure 3) of the
i ndi vi dual §§u§10§515h4mnll be explained in nore detail at a later point

using Figure 8n f 5 to Flgure 4, an
or gani c, eIectro ySI S- ?Esfgtﬁﬁéﬁp?oggggﬁié Jlayer Sis then applied to the
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whi ch do not CcOrreéspon e con uct or tern can a SO remaln on
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eIectronagnetlgtgglggdhngrlggedlelrgnet bakiar conpderiohhe remaining
regions of the netalization M |i1kew se_have an anodic or cathodic

contact made with theﬁPbﬁﬁHuﬁpélEove?%ﬂoﬁﬁtﬁgtHe’pf&ﬁ@E@l@e | gyeFi®2lFgure
6 shows t he | sngEhudi Bawheéxhegtnobea s33 deq@luc aipdlieand B}h&néﬁl@é estive

00 or ] B comparTEBhYhien R gl cpos ik o7t HASE VERRToRT B FERei gn

Cbuntries -7 cénducdongpamuéqpuexﬁbse@ebmwmeansvefliwaeﬁSradlatlon
LS. In the exemplary embodiment illustrated, this final

surface E is a tin/lead alloy.
Figure 9 shows a variant in which the substrate
15 Ul, formed by a flexible sheet, 1is provided with
through-contact holes DL in the region of the
connection regions CAl serving later as chip
connections. As a result, connection regions LAl
designed as printed circuit board connections, and
20 conductors Ll leading away from these, can be arranged
on the wunderside of the substrate Ul, while the
connection regions CAl designed as chip connections can
be arranged on the upper side of the substrate Ul. In
this case, the connection regions CAl designed as chip
25 connections are built up by means of the electrolytic
deposition of the final surface E (which can be
soldered) in the region of the through-contact holes

DL.

Figure 10 shows a further exemplary embodiment,
30 in which the method steps outlined using Figures 1 to 8
are applied during the production of a Polymer Stud
Grid Array. Here, use is made of a three-dimensional
substrate U2 produced by injection-molding a
thermoplastic molding compound, on the underside of
35 which polymer studs PS arranged over the area are
formed at the same time during the injection molding.
Furthermore, it is possible to see that a trough M for



is then renoved again by neans of |aser radiation LS in the subsequent
connection regions of the conductor pattern. In Figure 7, it is possible to
see a 5 connectd an, regipn, CAl, to be used later as a chip connection, and a
connecti on regyeqpé-lﬁg, fg p&éjf%g ASs a printed circuit board

connecti on. Subsedhentﬁy, accor |H% %? I Srg 8, a final surface E which

can be soldered is aeﬁgied, by neans of 1 el ectrolytic netal deposition,
to those regi GHECIMGRE RhficERiP ph®t 8t BoekpsBed Py whgnsndlerisdsier of

radi ation LS. dHe t kewpterger yoengaei ABNt thé | ush{adetont hisidimpl 4 ace E
is atin/lead alloy.. Figure 9 shows_a variant in which the substrate 15

Ui, fornmed tfa‘atal an e‘%ebl%egjs%e‘?f, tRis trRFE with t hrough- cont act
holes DL in the region of the connection regi ons CAl serving

| at er as chip connections. As a result, connection regions LAl designed
as printed circuit board connections, and 20 conductors L1 |eadi ng away
fromthese, can be arranged on the underside of the substrate Ul, while the
connection regions CAl designed as chip connections can be arranged on the
upper side of the substrate UlL. In this case, the connection regions CAl
designed as chip 25 connections are built up by neans of the electrolytic
deposition of the final surface E (which can be soldered) in the region of
t he through-contact holes DL. Figure 10 shows a further exenplary

enbodi ment, 30 in which the nmethod steps outlined using Figures 1 to 8 are
applied during the production of a Polynmer Stud Gid Array. Here, use is
made of a three-di nensional substrate U2 pr oduced by

i nj ection-nol ding a thernopl astic nol di ng conmpound, on the underside of
35 which polynmer studs PS arranged over the area are forned at the
same time during the injection nolding.



Furt_herrmre, It is possible to see that a trough Mfor GR 97 P 1314
Version for Foreign Countries - 7a - accommodating a chip is also fornmed on

t he underside tﬂep strate U2 during the injection nolding, and that,
in the region )] Thi%s J / (%%%7438 1314 Version for Foreign
Stu I Ke

; h.M
Countries - 8- pro 1y°r§1er srﬁﬂl-?%r%o wpse fornmed at the sanme tinme during

the injection nolding. The connection regions CA2 designed as chip,
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correspond_to the connection reqio A2. and . Flour h

exanpl e of 2t he TR rHCA 1KLY c{}‘?‘b{/"t cdoensnle%rf%%n ot %@%éer%u%\t%rs 1 of

t he conduct or s tdr ncoffhectbonect rod | £headechmnecbjoneansgdpng t CIsver se

web Q5 which 4 £Leonnect sy lcéﬂ'ﬁe%@'oﬁQnQECEEQQiEQQBQQSbQA%e@%%! @red as
chi p connecti ons. I's transverse we bs t hen has anodi c or “cat hodi ¢
contact nade wEendugtoxrpbRdi ronPrRECEYpESOfLAERT, SAHIVRFS hdldpfhcati on
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Figure 11 shows an example of the electrically
conductive connection of the conductors L1 of the
conductor pattern. The connection is made here by means
of a transverse web QS, which interconnects all the

15 connection regions CAl designed as chip connections.
This transverse web QS then has anodic or cathodic
contact made with it, depending on the type of bath,
during the application of the protective layer S in an
electrolytic dip-coating bath. Following the

20 electrolytic deposition of the final surface, the
transverse web can be severed, for example by means of
stamping. A further simple and economic possibility is
to sever the transverse web QS from the associated
connection regions by means of laser radiation.

25 Figure 12 shows a first exemplary embodiment of
a flexible circuit, in which the connection regions CAl
designed as chip connections and the conductors Ll are
formed on one sgside of the substrate Ul. The connection
regions CAl designed as chip connections are in this

30 case arranged in a row in the edge region of the
substrate Ul. The connection regions LAl designed as
printed circuit board connections are arranged in two
rows on the opposite side of the substrate Ul. The
production of these printed circuit board connections

35 is carried out following the model of the procedure
described in conjunction with Figure 9 in the region of
through-contact holes, but these are not specifically

illustrated in Figure 12.



20 electrolytic deposition of the final surface, the transverse web
can be severed, for exanple by neans of stanmping. A further sinple and
econom ¢ possidy Id+ ¥ i1$q140 sever the transverse web QS fromthe associ ated
connect i on 1 egiedas iy FBANS 1 Jraud@adiad i on. 25 Fi gure 12
shows a first exenplary enbodi ment of a.fgexible circuit, in which the
connection regj.ons CAl designed as chip_.connectjons and the conductors L1
are formed on " § OF?’PP%@ sabs??ﬁ?gdufxelf%li%‘ﬁneﬁf@%‘?% o CAl

desi gned as cifilpxdtirectdinsuit e in thhscB) case dostanged fiBma £@W in
the edge reqj of . the bst.rate Ul. The connection_regions LAl

desi gned as p%“%t%g&%cﬁnrtcui ?é§85ldaingon%%ti %ﬁ@ugree'igr'r anb¥q i F™MD rBks on

t he opposite sicdmesttithe mgisintsatGA UldeSimned oalsicthop obnhbesdopsi atred
circult board LoRNeRld Ot rithad P &Ardd oth 0L LPELOM POohNEAI0RL ALt Ne
procedure described in conjuriction wth Figure In e region o

t hr ough- cont adtitfol @5f st aresgemanthoplspda f Fernegtiphustegk®s i AnFi gur e
12 GR 97 Ryb31l4rdessi alaher FoKel gnpReuntungsly 9-1&k 9uigshIashews a
second exenpl ary enbodi nent of a flexible circuit in which, as distinct
fromthe enbo&ip)t’l?’é:ﬂrtngs aC@%r dPRg 1™PdeMERgGFe Pstweepyotheondndividyahect i on
regi ons CAl desngiedocass ¢li.p connections are provided, arranged so as to be
of fset fromone another. This offset arrangenment of the connection regions
in two rows neans that particularly |low insulation spacings can be

i npl enent ed between the individual conductors L1.
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regions (CA LAkisih ffR)rdrdipt Eambe; sl dered and/ or bohet! h
electrically insulating substrates (Ul;- Y2 ,- having the foll ow ng rret hod

steps: a.) | a netalization (M; M) to the substrate
(u1; u2) 10 b%ﬁghgynggﬂﬁalng the netalization (M; M) by nmeans of fine

| aser structuring, at least in those regions directly adhaant to the
desired condugtor pattern, B suchea wayeth he | ua tors
(L1; L2) of tﬁé condué?or pa?ﬁ@rn analnf% @%? |C§FT dﬁﬁecfﬁﬁggﬁ&fg. one
another; c.) Pattgplyihgving congsstdion edgbons| (ERAs- Idsl st @At AN ect i ve
layer (S) 0 th@condyct gk pé&i&é?ea” &%;@&:ﬁctﬂ%a/édcoqi P=§Qating *ieiy‘ d.)
renmoving the otectlve | ayer ubsequéent connéct’i on
regions (CA, ingulatdng  pubs rB§eﬁaséqlstﬁH@burhﬁ§1n§ )the following

el ectrol yti calrrle)trdﬁpcgajdps}g a final surface (E) that can be sol dered and/ or

bonded to those reglo the nmetalizati.on exposed in method step
d. 25 2. " The :%ilﬁﬁ( d5% cfai MEFAZA N%%ﬁ'nar atldri Z&® i fh€hat a
flexible sheeBubstanbzﬁﬂnhéﬂﬁubstrate (u1). 3. The gethod as clalned
in claimzgych cterizgd [ ( ﬁ? ne

print ed c%rcu?{%board coﬁﬁgb ons éﬁ%ﬁé& ngiﬂg T§ g% eéﬁlng

away from theddofee aredhged orfiltlf\%CWer@dd@C@htt hetgubgtheat ededikedand in
that connecti @QdIiR@tIIS pattern, in such a way that the individual

conductors (Ll; L2) of the conductor pattern remain
electrically connected to one another;

15 «c.) Applying an organic, electrolysis-resistant
protective layer (S) to the conductor pattern in an
electrolytic dip-coating bath;

d.) Removing the protective 1layer (S) in the
subsequent connection regions (CA, LAl; CA2, LA2);

20 e.) electrolytically depositing a final surface (E)
which can be soldered and/or bonded to those regions of
the metalization (M1l; M2) exposed in method step d).

2. The method as claimed in claim 1, characterized
in that a flexible sheet is used as the substrate (U1).

25 3. The method as claimed in claim 2, characterized
in that connection regions (LAl) designed as printed
circuit board connections and connector trains (LZ1)
leading away from these are arranged on the underside
of the substrate (Ul), and in that connection regions

30 (CAl) designed as chip connections are arranged on the
upper side of the substrate (Ul), the connection
regions (CAl) designed as
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(CAl) designed as chip connections AVENDED SHEET GR 97 P 1314

PCT/ EP 98/01188 Version for Foreign Countries Repla are
arranged on t ggp r e of the substrate (Ul), ﬁﬂlﬂ'ﬂ”lﬂjmltumuﬂll
regions  ( g gé P as CChIQ connectlons bel nd bdi It up by neans
of the electr §§%En bst PFonor “PHBEFE surface (E) which can be 5

sol dered and/ or bonded in the region of _rough-contact hol es (DL). 4.
The net hod asckiri negnhactianm 1bedhar abudditzedip n tvhatmasns | sohadehof a

three- d'”E”S'Qﬂéét§5?gEiétaebH%XtﬁbﬂdQﬁ?dEﬁ@'EQhQ@tbﬁQngEd'ﬁﬂ 8yhich
t hernopl astic 10 nol ound . he nmethod as claimed in_claim

4, characteri%a@ i RSt h&° Fﬁﬁy anqyeyr (PeYR@ffandgBd &PEr tIRIkGTa @fe
fornmed on thetﬁggggﬁLg@nggcgh§o§§gsqbg9e (U2) at the same tine during the

i nj ection ol di ng, an in_that 15 cqnnec regi ons deSI ned as
printed ci*cuft board™B 8nﬁ‘85$?8n§salc (5%8%{1 cgg? et po??ﬁ%?cg?{lﬁ PS)
6. The mehhathess vhai ned nadel mfm& thlreeadtieensddnai tmabstarat@ugh

(M for 3000”@9? Egoﬁu‘égﬁg !bﬁlijr 15ed 2Qn ng nléﬁ%d ‘H‘de%ﬁ«%ﬂf%%fisrri

substrate ecti“on 1o
studs (PS) ar@oédnaggeémpgvgﬁde the trough region. 7. The nethod as

claimed in clgimé, C@ﬁéaﬁk€hbéegs'%ﬂQYMédﬂlﬁ”Eiaﬁﬂuﬁs dfddadderi{geged at

the sane tinme 25 in the region of the trough urlng the 1 njection

mol di ng, 1hd iR CHAE RMNERRT oRC1REY dﬁ’§)(®d@t)a he area are

formed on the underside of the substrate (U2) at the
same time during the injection molding, and in that
connecting regions (LA2) designed as printed circuit
board connections are produced on the polymer studs
15 (PS) .
6. The method as claimed in claim 5, characterized
in that a trough (M) for accommcdating a chip is formed
on the underside of the substrate (U2) during the
injection molding, and in that the polymer studs (PS)
20 are arranged outside the trough region.
7. The method as claimed in claim 6, characterized
in that polymer studs (PH) are formed at the same time
in the region of the trough (M) during the injection
molding, and in that connection regions (CA2) designed
25 as chip connections are produced on these polymer studs
(PH) .
8. The method as claimed in one of the preceding
claims, characterized in that the metalization (M1l; M2)
is applied to the substrate (Ul; U2) by chemical metal

30 deposition.
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met hod as clainmed in one of the preceding 30 clains I!lJn that
AVENDED SHEE 7(3% é} % 1314

Version for Ql[‘ag_%ﬁg page - 12 - the mstallzatlon (ML;
M2) is appli e él e C'Bswub Jtii? ?é y_ chem cal netal deposition. 9.
The net hod as cI al med in cl al m 8, characterl zed_in that the netalization
(ML; M2) is p9roduced Tﬂ)et‘ﬂ%t}%odcﬁ%mféallmaépé& Gléd Mol clrbisFa@ctergzed  The

method as cimi ﬂﬁdt ithe Chét#l 8za®ion9, (MiharKg) eqisz gskddudddt bihane
metalization (M,; before or %fafter its structuring in nethod step

b), is reinfOITEFDy WRRITOISA | RS Teposi tion. 10 11. The
nmet hod as 10. cl ai mege mteﬁhod claad m dDaimbar adtnerlcz“m:hrhrs t hat thae;

met al i zat on c’(hl\éu%é\@gr’t%od as g@d gx loe gl f%tcfl%hy éggﬁﬁsm ey ms

copper . alne in ONné-o
char act er| zed¥ n ahber dmr—Sng Stttr@Cﬂ:meﬂgaselrn 15meislt1<|>@|ct 8réng, b enduat or

tracks with a.udih () 19f SR 3Bt Oe 4('§etE§I r&%ggma i nsul ation spacing

(a) of about 25 to 35 pm-are produced. od as clained in one
of the precedihg claiThe chaddhcsti zeésl n {FARLIPAE metERi zalG T MO, M) 20

is applied t xHAa@dtigosuriacenal t hesuhstaat@atBbn UlNi; 1442) isThe
retnod ag ool &L Ied L% S ALY dhe CORLASKSTYEES dOpADREioh NPT 8858, St eP © I

12. The method as claimed in one of the preceding

as chi p connections are produced on these pol yner S“ﬁiﬁ&

claims, characterized in that the partial removal of
the metalization (M1l; M2) in method step b) 1is
performed by means of fine laser structuring.

15 13. The method as claimed in claim 12,
characterized in that, during the fine laser
structuring, conductor tracks with a width (b) of about
35 to 45 pum and an insulation spacing (a) of about 25
to 35 um are produced.

20 14. The method as claimed in one of the preceding
claims, characterized in that the metalization (M1; M2)
is applied to the entire surface of the substrate (Ul;
U2).

15. The method as claimed in claim 1,
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di p-coating bat h, a tenperature-resistant as
a solder-stop | acquer Is applied as a protect cim ,uﬁﬂlllﬁuw,elﬂ,t he
conduct or pat%i D SHEET GR 97 P 1314
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The net hod ctrOlFecd)lgq{ %u %él m 14, characterized in that the

protective |ayer (S) S drled after be| ng applled to the conductor pattern.
16. The mErRFtaized ailfed that, clidl mPEPCess BFers Chardct &Mezed

in that the ew&i&;ﬂyﬁ/ﬁ: dhpy@batlﬁ@ HanH%l néh”@e&b%@"éth&% &’érsli@tulhltng in
met hod step d). i s cured. as céalne n_one

preceding cl allr?s?q%rsdt‘t'iﬁk?]zeeoa&? natﬁ‘gfé?ﬁ fEPRo agg‘éﬁrcf‘so?pfglegl &°m 1 or
in nmethod stem @rotctaivd rma'zyertdsrb tfo ache nédedub @bt qyattsexdeposited as the

final surf ace (gE) 18. r;rlet hod as cl aéi@ﬂné@ cl alr{n 1 %rla%.gl rlsas

he
clained in one1 of clalTr%GS toef characterized 1n that™ 1 n nmethod stép
of claim1 or qhamﬂmmctplre)tmt 1she| pratect hivekepyand (§ol dsaldéfled

deposited as thg i nal; srdgoe dPeo ANRERRIEIr pattern.

17. The method as claimed 1in claim 15 or 16,
characterized in that the protective 1layer (S)
10 remaining after the structuring in method step d) is
cured.
18. The method as claimed in one of the preceding
claims, characterized in that the structuring of the
protective layer (S) in method step d) is carried out
15 by laser structuring.
19. The method as claimed in one of the preceding
claimg, characterized in that in method step c¢) of
claim 1 or in method step e) of claim 2, tin or a
tin/lead alloy is deposited as the final surface (E).
20 20. The method as claimed in one of claims 1 to 18,
characterized in that in method step c¢) of claim 1 or
in method step e) of claim 2, nickel and gold are

deposited as the final surface (E).
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