SMB Process for Produci ng Through-Connected Printed Circuit Boards or

Mul tilayered Printed Circuit Boards The present ifivention relates to a
process for producing through-connected printed circuit boards or
multilayered printed circuit boards with a polyner base wi th conductive

pol ynmers using a conbi ned desnearing and direct netalization process
(multilayering) wherein the polyner base materials, provided with bore

hol es, are subjected to a nunber of process steps. Miultilayered circuits
nmust be chem cally cl eaned after the boring process in order to renoveMBhe
so-called snmear (resin snears which are forned on the copper inner |ayers
in the boring process) fromthe inner layers. Thi's is necessary in order to
ensure proper binding of the copper |ayer of the l|ater through-connecting
process to the inner layer. The cleaning process is also called
"desnearing” and is usually perforned in an al kali ne pernmanganate sol ution
~whi ch renoves the snmear oxidatively after prelimnary swelling of the resin
with solvents. The "desnearing"” is followed by the through-connecting

process in the,course of i t.he re hol e wall re metalized with
Copper . Thi s AT e HosrPg: tnourertiscErd PR it o
copper or by directBoantdd ioxatMudirilayeZed RicdntedrCérgubt Bomidslirect

netal i zati on processes has been decribed. Thus, there are processes in

whi ch the activation of the non-conducting bore hole wall is effected by
means of [@pe present invention relates to a process for producing

through-connected printed circuit boards or multilayered
printed circuit boards with a polymer base with conductive
polymers using a combined desmearing and direct metalization
process (multilayering) wherein the polymer base materials,
provided with bore holes, are subjected to a number of process
steps. o

Multilayered circuits must be chemically cleaned after the
boring procéss in order to remove the so-called smear (resin
smears which are formed on the copper inner layers in the
boring process) from the inner layers. This is necessary in
order to ensure proper binding of the copper layer of the later
through-connecting process to the inner layer.

The cleaning process is also called "desmearing" and is usually
performed in an alkaline permanganate solution which removes
the smear oxidatively after preliminary swelling of the resin
with solvents.

The "desmearing" is followed by the through-connecting process
in the course of which the bore hole walls are metalized with
copper.

This metalization is performed either by chemical deposition of
copper or by direct metalization.



nucl eati on, or else by deposition of carbon particles. The patent

spbecification DE 38 06 884 describes a direct nmetal - ization process which
i ncludes a step of treatnent in pernmanga- nate for produci ng a conductive
polymer filmon the bore hole wall. Accordingly, it should be possible, in

principle, to conbine the bore hole cleaning and through-connecting
processes by using the sane pernmanganate bath for both steps. In addition,
si nce the nmanganese di oxide formed on the resin in the pernman- ganate
attack fulctwicls wsrhetpxbdfamtichn dadeore mdtainpatdon prdueeaBasechas been

talizati p T ot .
b ocess ( SaSHTLHECS e P LR i rf%{%er Ryt LR L R8cEFRETGE 89
necessar y theamaerensiuctiigiseneere whohe Wadde i oebbectedwbycameare defcPdbed

by the folhticagiBHOCESS e358PBY HeposPESORASE NEh S iirtilclessVel | i ng b)
rinsing c) al kal i ne permanganat e d) rinsing e) removi ng of manganese
di oxi de depositions f) rinsing g) drying Il. Direct nmetalization by

means of &Theopditeinty&pedifieatdpn DENGBI 86 eBehiagchibesr anaipgct) metal-
conditionLn%.d) ernanga%gt% . } .
izatlon process”which includes a step of treatment in permanga-

nate for producing a conductive polymer £ilm on the bore hole
wall.

Accordingly, it should be possible, in principle, to combine
the bore hole cleaning and through-connecting processes by
using the same permanganate bath for both steps. In additionm,
since the manganese dioxide formed on the resin in the perman-
ganate attack functions as an oxidant in polymer formation in
the direct metalization process, the zremoval of manganese
dioxide in the desmearing process (generally with H,S0,/H,0,),
which is otherwise necessary, can even be dispensed with.

These process flows can be described by the following process

steps:
I. Desmearing process
a) swelling
b) rinsing
c) alkaline permanganate
d) rinsing
e) removing of manganese dioxide depositions
£) rinsing

g) drying

II. Direct metalization by means of a conductive polymer

a) initial etching
b) rinsing
c) conditioning

d) permanganate



e) -rinsing f) catal ysing wi th organi c nonomer Q) fixation (with acid)
formati on of the conductive polyner filmh) rinsing i) coppering j)
rinsing k) drying. This idea is already contenplated in DE-A-39 31 003
and results in a sinplified process flow. However, the practical
application of such sinplified systens sBowed that consi derable
difficulties arise when an al kali ne permanganate bath is used for
desnearing with through-connect- ing. These are mainly due to the fact that
the dwelling tedes iningimgmmercially avail abl e desneari ng per nanganate are
about 10 to 2041 n, 4 1 6012 0l B, i cess wth horizon- ta
flow The expogphg f%#gg?%%h er%gﬁgg%gggﬂah@% @%?ves for the formation of
a conductive p8lymedip@tdcar dwikibwaciddm previ ous experience to be about 2
to 4 min or 30 to 6Gcimatilker bEORhal chh@et Foé BoBbythds of £ desnearing
ef f ect (cleanigg) t o ,be ,achi eved, the above nentioned tines cannot be
further reduced’ Furtf' 9t has to be considered that the pernmanganate
solution for tHe forcoxtpearingf the polynmer filmis generally enployed in a
pH range of fr9q15 L9 rdin the process is conducted as described in

-A-39 31 003, throuéh-c nnecting defects, such as defective copper
covering of th&)residrydmg.preferably glass, of the base material, are
unavoi dable, resulting in a total failure of the printed cir- cuit board
t hus produced. Being aware of these experiences, DE-A-40 40 226 proposes a
process fIWSwidaR déhdineadynepeemRighss: dnsDE3-39 3dqlRAcand results

in a simplified process flow.

However, the practical application of such simplified systems
showed that considerable difficulties arise when an alkaline
permanganate bath is used for desmearing with through-connect-
ing. These are mainly due to the fact that the dwelling times
in a commercially available desmearing permanganate are about
10 to 20 min, or about 1 to 2.5 min in a process with horizon-
tal flow. The exposing times in permanganate which serves for
the formation of a conductive polymer £ilm are known from
previous experience to be about 2 to 4 min or 30 to 60 s in
horizontal flow. For a sufficient desmearing effect (cleaning)
to be achieved, the above mentioned times cannot be further
reduced.

Further, it has to be considered that the permanganate solution
for the formation of the polymer film is generally employed in
a pH range of from 5 to 9.

If the process is conducted as described in DE-A-39 31 003,
through-connecting defects, such as defective copper covering
of the resin and preferably glass, of the base material, are
unavoidable, resulting in a total failure of the printed cir-
cuit board thus produced.

Being aware of these experiences, DE-A-40 40 226 proposes a

process flow which contains two permanganate steps in sequence



4 in-order to solve the above nentioned problens. Indeed, it is possible to
produce high quality printed circuit boards with this process flow.
Neverthel ess, this process is not satisfactory either since two steps of
treatment with potassium pernanganate are present which have to be

coordi nated very precisely. In addition, 4this again involves an increased
space demand, and when horizontal flow plants are enployed, two very
expensive plant parts are necessary since the use of stainless steel as the
mat eri al tia kerdemwcessedlvs cthdi spewrs lu{emtilanem Wb/l 2 Andueal,eshesikor
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the nmnomMyd ercidddd i MpAiperidi®1rci d of the fixation step is quite

From WO 91/08324, processes for the metalization of non-
conductors by the oxidation of five-membered heterocycles are
known. It is mentioned therein that, in principle, other five-
membered heterocycles may also be used instead of pyrrole; cf.
page 4, paragraph 3. However, all Examples exclusively use
pyrrole.

From EP 0 339 340, novel polythiophenes and their use are
known, including 3,4—ethy1enedioxythiophene. These substances
are to be used mainly for the antistatic finishing of sub-
strates which do not or but poorly conduct electric current.

It has been the object of the invention to develop a simpli-
fied and yet very reliable process for the production of
through-connected printed circuit boards which reguires only
one permanganate step and yet leads to optimum results.

Surprisingly, it has now been found that an extremely simple
combined procedure according to DE-A-40 40 226 is possible if
ethylene-3,4-dioxythiophene is employed as the monomeric
starting compound, the acid of the fixation step is quite
precisely matched to the monomer system, and a very special
rinsing sequence is employed as an aftertreatment following
the permanganate treatment step.



prectsely matched to the nononer system and a very special rinsing
sequence is enployed as an aftertreatnent follow ng the permanganate
treatment step. 5 Thus, this process can be described as follows: 1)
swelling in a per se known treatnment liquid and rinsing with water; 2)
treatnment with al kaline permanganate solgtion (desnear- ing); 3) ri nsing
wth water; 4) rinsing with acidic aqueous solution (pH value about 1,
rinsing tine 10 to 120 s, depending on acid content); 5) rinsing with

wat er ; rinsing with al kaline aqueous solution (pH 8 to 9.5); 7)

rinsing gMatgn [ g S
ethylenemg g d|%§§Fh§%Oﬁgﬁg ??gtgﬁ; Q;gkg%%ﬁ”?%ngggéB&Fth acid (fixation);
10) rinsing with water; 11) coppering; 12) rinsing with water; and 13)

drying; 14) us Bﬁbl@’iﬂ@esﬁ'x sd eparf Mo QLRAM NErédement ntl@&u&ar caiﬂd PEAL R
Wth this process, it is possible to produce high-grade nmulti- |ayer

circuits of peWFEbtwaﬁﬁthy with a quite short proce- dure. This surprising
sol ution B9 therpachkeam iwith obdkay itdde permdtgdmdte t Balutheonma(gesasar -

.di oxi de whi ch has)neen fornmed on the

3) rinsing with water;

4) rinsgsing with acidic agqueous solution (pH wvalue about 1,
rinsing time 10 to 120 s, depending on acid content) ;

5) rinsing with water;

6) rinsing with alkaline agqueous solution (pH 8 to 9.5);

7) rinsing with water; _

8) ringing with microemulsion of ethylene-3,4-dioxythiophene
(catalyst) ;

9) ringing with acid (fixation);

10) rinsing with water;

11) coppering;

12) rinsing with water; and

13) drying;

14) usual process steps for creating the printed circuit
pattern.

With this process, it is possible to produce high-grade multi-
layer circuits of perfect quality with a quite short proce-
dure.

This surprising solution to the problem is probably due to the
fact that the manganese dioxide which has been formed on the
hole walls after the permanganate treatment is changed on the
surface by the treatment with an acid solution (step 4) in
such a way that the later formation of a polymer f£ilm becomes
more readily controlled and can be realized under a very wide
range of process conditions. One possible explanation is that
the deposited manganese dioxide may comprise an undefinable
amount of hydroxidium. This could possibly delay the polymeri-
zation step in the initial phase. To avoid premature polymeri-



hole-wal | s after the pernmanganate treatnment is changed on the surface by
the treatnment with an acid solution (step 4) in such a way that the later
formati on of a polyner filmbecones nore readily controlled and can be
realized under a very w de range of process conditions. One possible
explanation is that the deposited nangangse di oxi de may conprise an
undef i nabl e anobunt of hydroxidium This could possibly delay the polyneri-
zation step in the initial phase. To avoid premature polyneri- 6 zation
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for conpagiisan Ast C%alid@i@bué‘eful?wﬁhdt hadpididlc ¥ d heeBAlYs, even with
ethylenedlgﬁythlop ene filmas enplqQyed according to the invention. In a

rough apptéfi FafedRd ﬁ@qﬁﬁﬁcﬁed§§cﬁ S+ the copper deposition on the

pol yt hi ophene filmis about ten tines as fast as that on the polypyrrole
il m when pLISCSATE CURY EhPHY) WE D EHE by ARRLAS M S RERTTAB
microemulsion of ethylene-3,4-dioxythiophene in combination
with the previously mentioned rinsing system and a matched
fixing solution. It is quite remarkable that the lateral
growth of copper on the polypyrrole film which is considered
for comparison is considerably slower than that on the poly-
ethylenedioxythiophene film as employed according to the
invention. In a rough approximation, it may be said that the
copper deposition on the polythiophene film is about ten times
as fast as that on the polypyrrole f£ilm when the same copper
electrolytes are used (Applicant's CUPROSTAR LP-1). As might
be expected, this results in a considerably quicker completion
of the coppering of the bore hole walls and thus in a quality

bonus.

As the acid in the subsequent fixation, polystyrenesulfonic
acid is preferably used, but good results may also be achieved
with other acids, e.g., H,80,, naphthalene-1,5-disulfonic acid,
dodecylbenzenesulfonic acid, polyphosphoric acid and polysty-
renesulfonic acid, optionally with the addition of 3,4-
ethylenedioxythiophene.

The process described can be used both in conventional immer-
sion plants and in horizontal flow plants.



be expected, this results in a considerably quicker conpletion of the
coppering of the bore hole walls and thus in a quality bonus. As the acid
in the subsequent fixation, polystyrenesulfonic acid is preferably used,
but good results may al so be achieved with other acids, e.g.,
Herr]Sqerr], naphthal ene-1,5-disul foni g acid, dodecyl benzenesul fonic
aci d, pol yphosphoric acid and pol ysty- renesul fonic acid, optionally with
the addition of 3,4- ethyl enedi oxythi ophene. The process descri bed can be
used bot h Opticeoaldit,i obhe igtegrs sforgiadntzingnd(8h leexd zOhkxahgf | RY phmapt s.
7 Optional] e SR Gt Al ixing (9) may al so be
conbi ned Fﬁ%g’gﬁi S|ng§§££fép. éﬁ%ﬁ%ﬁéﬁﬁki%&% |” Exanpl es, a gl ass fiber
rei nforced epoxy resin base material (FR-4) was used. The material was in a
- bor ed andﬁggm%gugnpd condition. 1 The substrates were subjected to a

conventional bore hol e cleaning procedure. a) swel i ng (Condi sol ve M)
8 mn 60 [err]C b) rinsing c) al kal i ne permmanganat e (Per maprep
VBH) In all Examples,8 &l rglass 70fiber| CGadnfoxrdedsi agory reweid r bheei ng
(Rerover IMilx)t:leri 1h gFR—tL)1 wal used, ZQhQOmB(Er E:']iglf kvas r:l.'rpz‘;{ r@oﬂgd ag{iyh@g
The materials ~thu desniared” ower & o f Griher processe

burred condition.

1 The substrates were subjected to a conventional bore hole
cleaning procedure.

a) swelling (Condisolve ML) 8 min 60 °C
b) rinsing
c) alkaline permanganate
(Permaprep MSH) 8 min 70 °C
d) rinsing
e) neutralizing (Remover Mn) 1 min 20-30 °C
f) rinsing
g) drying

The materials thus desmeared were further processed
(through-connected) in standard direct metalization proc-

esses based on conductive polymers.

1.1 Direct metalization process "DMS-2" (pyrrole base)

a) initial etching (BLACID DMA) 1 min 30°C
b) rinsing
c) conditioning (BLASOLIT DMS 2/4) 2 min 45 °oC
d) rinsing
e) potassium permanganate (pH 9.5)

(agueous solution) 2 min 92 °C
f) rinsing

g) catalyzing (catalyst DMS 2)
(pyrrole base) 1 min 20-25 °C



(t hrough-connected) in standard direct netalization proc- esses based on
conductive polyners. 1.1 Direct netalization process "DV5-2" (pyrrole

base) a) initial etching (BLACI D DVR) 1 mn 30 [err]C b)
rinsing c) condi tioning (BLASOLIT DVS 2/ 4) 2 mn 45 [err] C d)
rinsing e pot assi um per manganate (pHg.5) (aqueous sol ution)

2 mn 92 [err]C 1) rinsing g) catalyzing (catalyst DVS 2) (pyrrole
base) 1 mn "20-25 [err]C 8 h) fixation

(sul furic aci h)180 fi*x3ation fewlfuric acid 2887 eg/})C i )1 min nsi ng®g925 °C
coppering (CUPﬁOSTAﬁIlrg— ca. 60 mn, I =2 Aldnerr] k) rinsing |)

drying The printed C|rCh|. boards were coppered to about 25 to 30 [err]m
One board was 1lenoveePrerirg 3(GFPROSFAR R ki ng @R ¢ refthdwan s el 7 i 3R/ Bst

(for the resuli) seeidaih®). The conpletely coppered boards were inmmrersed
in a solder bath at_2838 [err]C for 10 s in order to sinulate the conditions
of the sol deri pr t89(thermal stress). Then, a ground cross- section
was nade, and the Cu/Cu deposition on the inner |ayer and the conplete

covering pf the.bore hol I u r.Lh ULES 4 S | e).
172" o rofte et ped: PERERTS b8atls fikPe BbBRefLd thBrbAR b vol 30 HAR
base) One board was removed after 3 min for performing a transmitted

light test (for the result, see Table).

The completely coppered boards were immersed in a solder bath
at 288 °C for 10 & in order to simulate the conditions of the
soldering process (thermal stress). Then, a ground cross-
section was made, and the Cu/Cu deposition on the inner layer
and the complete covering of the bore hole walls was evaluated
(for the results, see Table).

1.2 Direct metalization process "DMS-E" (3,4-ethylenedioxy-
thiophene base)

a) initial etching (BLACID DMA) 1 min 30 °C
b) rinsing
c) conditioning (BLASOLIT V) 2 min 45 °C
d) rinsing
e) potassium permanganate (pH 9.5)

(aqueous solution) 2 min 80 °C
£) rinsing

g) catalyzing (catalyst DMS E)

(thiophene base, about 1%) 1 min 20-30 °C
h) fixation (e.g.,

polystyrenesulfonic acid, 2.5%) 1 min 20-30 °C
i) rinsing
j) coppering (CUPROSTAR LP-1) ca. 60 min, I = 2 A/dm®
k) rinsing

1) drying



a) -initial etching (BLAC D DVA) 1 mn 30 [err]C b) ri nsing

c) condi tioning (BLASCLIT V) 2 mn 45 [err] C d) rinsing
e) pot assi um permanganate (pH 9.5) (aqueous sol ution) 2

mn 80 [err]Cf) rinsing g) catal yzing (catalyst DM5S E) (thiophene
base, about 1% 1 mn 20-3@ [err] C h) fixation (e.qg.,

pol ystyrenesul fonic acid, 2.5% 1 mn 20-30[err]C i) rinsing j)
coppering ( CUPROSTAR LP-1) ca. 60 min, I =2 Aldnferr] k) rinsing |)

drying TheTperqresedsy Fpdamyadvatian easwddet vareams de lnll. 1. 2 The
substrates were subjected to a conbi ned desneari ng and direct metal i zation
process. a) swel [ ing (Condi solve M) 5 60 [err] C b)

rinsing cg pdhessrubsbeahengaivdiee, sabkerted tos & r§=°mblned gdeemeRTiNgt er

t hese two stepgnaﬂagﬁ@@%r%@ﬂgyy%inﬁgrgkgb@@sand directly further processed

following different proce- dures. 2.1 "d) rinsing e) steps g) to 1)
according to Exanple 1.1 2.2 d) rinsing e) steps g) to 1) according to
Exanple 1.1, bu) usigwglding (Condisolve ML) S min 60 °C

b) rinsing

c) potassium permanganate, alkaline 5 min 85 °C

After these two steps, the boards were diversified and
directly further processed following different proce-
dures.

2.1 d) rinsing
e) steps g) to 1) according to Example 1.1

2.2 d) ringsing
e) steps g) to 1) according to Example 1.1, but using a
2.5% aqueous solution of polystyrenesulfonic acid in
the fixation [step 1.1, h)].
2.3 d) rinsing
e) steps g) to 1) according to Example 1.2

2.4 4d) rinsing
e) steps g) to 1) according to Example 1.2, but using
H,S0,, 250 g/l, instead of polystyrenesulfonic acid
in the fixation [step h)].

2.5 d4d) rinsing
e) acid rinsing (about pH 1, adjusted with H,SO,)
f) rinsing
g) alkaline rinsing (pH 8 to 9.5, adjusted with NaOH)
h) rinsing

The boards were again diversified and further processed
in different ways:



2. 5% aqueous sol ution of polystyrenesulfonic acid in the fixation [step
1.1, h)]. 2.3 d) rinsing e) steps g) to 1) according to Exanple 1.2
2.4 d) rinsing e) steps g) to 1) according to Exanple 1.2, but using
Herr]SOerr], 250 g/l, instead of polystyrenesulfonic acid in the fixation
[step h)]. 2.5 d) rinsing e) acid rigmsi ng (about pH 1, adjusted with
Herr]SOerr]) f) rinsing g) al kaline rinsing (pH 8 to 9.5, adjusted

wi th NaCH) h) rinsing The boards were again diversified and further

processed in different ways: 10 2.5.1 i) step e) according to
Example 2.1 2.5.2 1) 1) St%%e‘i‘a) eg%%@faqnbot'éxmah 1 2.4 5 3 i)
step e) according to

step e) accordi n% to Exarrpl e
Exanpl e 2.4 Theé-Purft her ﬁ-roce?éﬁeﬂi’gev\/a§cﬁ:@|rﬁépﬁe&°a§x&§‘§éﬂ Bed under 1. 1.
Resul ts Exanpl esstzansni tijed ldt@h e)eslecdfidahg tev &kaapiien 20k ground

Cross-section of CQ perln at .2 err] voids ring_vqids Cu/Cu
bi nding 1.1 % gl[g:r ) err] t%p e) acco@dlng] to LJ:."xam le” 2. % o k. 1.2

dlerr] o. k. 2.1 d3

0-5% - Ehf furté't?% ?ro%e?ssn. gd%s performed as described %A’del{ 1.1,

50% o. k. t cover
Results
Examples | transmitted light test after evaluation of ground cross-section
3 min of coppering at 2 A/dm?|voids |ring voids Cu/Cu binding
1.1 do - d, - - o.k.
1.2 do - - - lo.k.
2.1 d, 0-5% |- o.k.
2.2 d, 0-5% |- 50% o.k.
2.3 60% not covered - - o.k.
24 70% not covered - 20% not evaluated
2.5.1 d, - - o.k.
2,5.2 50% not covered - 0-5% o.k.
25.3  ldg . : ok,
25.4 do - d, - - o.k.

In the transmitted light test, d, means a complete, defectless
covering. Evaluations d, to d; represent increasingly worse and
more incomplete copper coverings. The specimens are sawed from
the circuit is such a way that the bore hole is cut in halves
in the vertical direction whereby the through-connecting area
becomes wvisible. Then, the sample is illuminated £from the
bottom and observed through a microscope.

The evaluation of the Examples clearly shows that perfect
results can only be achieved with the procedure according to



2.4 - 70% not cover ed 20% not evaluated 2.5.1

d2 - - o.k. 2.5.2 50% not covered
0-5% o.k. 2.5.3 dl err] - -
o.k. 2.5.4 dierr] -df[err] o.k. In

the transmtted light test, d[err] neanst;m conplete, defectless covering.
Eval uations d[err] to d[err] represent increasingly wrse and nore

i nconpl ete copper coverings. The specinens are sawed fromthe circuit is
such a wayhehainvhsthone hof e the ceamén dxpersgent s hereerpexcidrmid edmi oa
wher eby { B LyRHan GARRP I Alhhiletorauliy bl oBiginddle sample is
illumnated fromthe bottom and obsérved through a m croscope. The

eval uation of the Exanples clearly shows that perfect results can only be
achi eved \Wonpark@ 18 0§66WT eeaGlosdiate tdbtaidd® iAVERkpOm) |{ist perEarRed
experinents are perfornmed in a horizontal flow plant, simlar results are
obt ai ned. arably good results are obtained if step h) is perforned with
napht hal ene- 1, 5-di sul fonic acid 80 g/l dodecyl benzenesul foni c

acid [ VS | f:qni c acid 40
g/l + 3, 4-et hylngﬁgé"%%%ﬁnhelq&m?g(naéalwogqgs%01(& 0.15 g/ 8ngarrplgL!lZ Bored and
deburred subst dedesydhenzengsad fpnifolEcgds: a)  swel | 29 ( Codilsol ve M)

g m n - gg[?’dﬂy%g%reneréqﬁdiﬁcc)acicﬁl kaldi ne p_ernangga@te e
mn +?%nh— é%yléﬂégﬁd¥%€igopﬂzﬁe rinsing (a O%.f% g/h
Example 2

Bored and deburred substrates are treated as follows:

a) swelling (Condisolve ML) S min- 60 °C
b) rinsing
c) alkaline permanganate 5 min 85 °C
d) rinsing

e) acid rinsing (about pH 1)
-£) rinsing
g) alkaline rinsing (about pH 8 to 9.5)
h) rinsing
i) catalyzing, aqueous solution of about
0.1% 3,4-ethylenedioxythiophene and
about 0.33% polystyrenesulfonic acid 1 min 20-30 °C
j) rinsing
k) coppering

1) rinsing
m) drying
Evaluation

Transmitted light test: d, to d,
ground cross-section no objections



f) -rinsing Q) al kaline rinsing (about pH 8 to 9.5) h) rinsing i)
cat al yzi ng, aqueous sol ution of about 0.1% 3, 4- et hyl enedi oxyt hi ophene and

about 0. 33% pol ystyrenesul fonic acid 1 mn 20-30[err]Cj)

rinsing k) coppering |) rinsing m drying Evaluation Transmtted
light test: d[err] to d[err] ground crosg»section no objections 12
Conparably good results are obtained if step i) is perfornmed with

napht hal ene- 1, 5-di sul fonic acid 8 g/l +

3, 4- et hyl €oeghagmayillyl apimheresults are odtadmgpd jbl gpepsphorix performed

20 9/l $1313- et hyl enedi oxyt hi ophene 1 g/l Preferred
process condition for the process according to the invention swelling:

1to 10 mn 40-70 [err] C potassi um permanganate: 1 to 10 mn

Zg 28 [?[L]C gwﬁgﬁthalene -1,5- dlsulfonlégggggyglL[Nac?sg{ Kg?l
g acl rinsi oA g err err
10-120 s al kal irné A ﬁgPa(&enedmethﬁﬂP@ePS 9. /30-120 s

cat al yzi ng: polyphosphof3p4aehhylenedloxythlo- 10 g0- 5giiln
+ 3,4-ethylenedioxythiophene 1 g/l

Preferred procegss condition for the process according to the

invention
swelling: 1 to 10 min 40-70 °C
potassium permanganate: 1 to 10 min 70-95 °C
KMnoO, 40-100 g/1
NaOH or KOH 10-60 g/1
acid rinsing: 0.1-200 g/1 H,SO, 10-120 s
alkaline rinsing: pH 8 to 9.5 _ 10-120 s
catalyzing: 3,4-ethylenedioxythio- 10 8 - 5 min
phene + emulgifier 0.1-10 g/1
fixation: acid, preferably poly- 10 s - 5 min
styrenesulfonic acid 0.5-100 g/1

other acids 5-200 g/1



phene + enul sifier 0.1-10 g/l fixation: acid,

preferabTy‘pofy————&Q—s___S mn styrenesul fonic acid 0.5-100 g/I other

200 g/ | CLAI MS: 1. A process for producing
thr ough- M"H#g&mmm& fm circuit boards or multilayered printed circuit
boards w ase with conduct3 ve polynmers using a conbi ned de-.
snearing and direct met al i zati on process (multilayering) wherein the
pol ymer base materials, provided with bore holes, are subjected to the

foll owi ng process steps: 1) swel CERQAI A M Ber se known treatnent |iquid
and rinsing wth water; 2) treatnment with al kaline pernmanganate sol ution
(de- snearing); 3) rinsing wth water; 4) rinsing with acidi c agueous
solution (pH value about 1, rinsing tinme 10 to 120 s, depending on acid
con- tent); 5) rinsing with water; 6) rinsing with alkaline aqueous
solution (pH 8 to 9.5); 7) rinsing wwth water; 8) rinsing W th
m cr oenul si on of et hyl ene- 3, 4- di oxyt hi ophene (catalyst); 9) rinsing
with acid (f.i xat iprgced) for nproduedhd whtreughidgnwepped i pginddd cimsihg
Wi th water; ang)oards or multilayered printed circuit boards with a poly-
mer base with conductive polymers using a combined de-
smearing and direct metalization process (multilayering)
wherein the polymer base materials, provided with bore

holes, are subjected to the following process steps:

1) swelling in a per se known treatment liquid and
rinsing with water;

2) treatment with alkaline permanganate solution (de-
smearing) ;

3) rinsing with water;

4) rinsing with acidic aqueous solution (pH value about
1, rinsing time 10 to 120 s, depending on acid con-

tent) ;

5) rinsing with water;

6) rinsing with alkaline aqueous solution (pH 8 to
9.5);

7) rinsing with water;

8) rinsing with microemulsion of ethylene-3,4-

dioxythiophene (catalyst);

9) rinsing with acid (fixation);

10) rinsing with water;

11) coppering;

12) rinsing with water; and

13) drying;

14) wusual process steps for creating the printed circuit
pattern.

2. A process according to claim 1, characterized in that the

acid in step 4 is sulfuric acid in amounts of from 0.1 to
200 g/1.



13) drmecess steps for creating the printed circuit
patterg.lumgm cording to claim1l, characterized in that the acid
in ste Wﬂmgaﬂgld in amounts of from0.1 to 200 g/l. 3. A
process ‘acéor 8i ng iml or 2, characterized in that the alkali in step
6 is aqueous sodi um hydroxide. 4. A process according to any of clains 1 to
3, characterized in that the acid in step 9 is polystyrenesulfonic acid in

amounts of fromO0.5 to 100 g/lI. 5. A process according to any of clains 1
to 4, char &ct e pembdems latcogddpy 8candaimadeorolhi cbdrantiepiéeédr immdthath a

m xture of et hyhene;34+digxKtBL0BNe8Ca00-RY &5dflim hydroxide.

4. A process according to any of claims 1 to 3, characterized
in that the acid in step 9 is polystyrenesulfonic acid in
amounts of from 0.5 to 100 g/l.

5. A process according to any of claims 1 to 4, characterized
in that steps 8 and 9 are combined and performed with a
mixture of ethylene-3,4-dioxythiophene and an acid.



