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1.1 F'E B 2003 The present invention relates to a nethod for producing

printed ci EMKL2183/A0s havi ng through-platings. In structuring 11FFB 2003
through- pl ated copper |am nates, protecting the holes fromthe etching

mediumis a problem To solve that problemj. M Hummel: "Ei nfuhr ung in d| e
Leiterpl attentechnol ogie"” [Introduction to printed circui t
t echnol ogy], pages 98-100, Eugen G Lenze Verlag AG (1991 Eml “lhe

"tenting technique”) wherein a solid film(dry filmresi st over
the hol es Wﬁﬁs—ﬂu&ﬁd tched ching resist. It is, howevel'“m%i‘

di sadvant age of that nethod that annular rings of copper are produced
around the through-platings, which limts the wiring density of the printed

circuit bogpd ré%@ﬁﬂﬁwrﬁugntréla!és toaM&Rod fo'?g%%!’cﬁgep%?éoténﬁﬂn 8bards AaGRES! St s
for Printed er ng Board Application” C W Conf erence 1992, “such

annul ar ri theughaplatingsr educed or even ent| rely elimnated when a positive
phot oresi st applied by electrical imersion coating (el ectrodeposition) is
used as the etching resist. The positive photoresists customarily used in

the art relgstieturiag dtrough-platey ¢opplet laenrptes) peotectingsthe holes frem thisteteingemedium
el ectrical, ISI on coating is associated with significant technical cost.
The ai m of'S @H%(Ob FBsent invention was to develop a I ess costly nethod for

structuri mgo 610 ik pRIbRSre Vi AD@MeRMEinfINreig |hQ}{@I’_élter;blbtték%cm‘ﬁ%g@?Iihtrf)@dltﬂi@n
that, when a |iquid negative el ectrodeposition-resist is used
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avoi ded. T&%p@ée%stﬁat‘tehmdaf%hﬂaué"ebvﬁéreeﬁ 4 8ol ﬂmt(la@dnmés.a? mabm oW thé ed
circuit boards having through-plati ngs, which conprises | ow ng

met hod st eples (kg)a @@aactﬁ@smﬂcmnww%flt i hawayegte @sed\@otag@mwrat matheththet
usi ng a ne I’ | |

coat g byt TG BPLAREP B polrEd Folii e ibud gl%?wétvﬂﬁcgi'“ﬁ“e% BN o
by a mask,densily ohte pdietes eisuit §oardc ooooa* 11FEBZ2003 _2 (C applying

hot or st ACPLIRY I HoS PR EeRbfodtpah Y of REsSRiey O RERBI MBS By
means of afpmicationioEIPd WintemCorfaence 1992, such annular rings can be reduced or even
entirely eliminated when a positive photoresist applied by electrical immersion coating
(electrodeposition) is used as the etching resist. The positive photoresists customarily used
in the art require relative long light-exposure times, however. Moreover, electrical immersion

coating is associated with significant technical cost.

The aim of the present invention was to develop a less costly method for structuring through-

plated inner and outer layers.

It has now been found that, when a liquid negative electrodeposition-resist is used, the

formation of annular rings can be significantly reduced or entirely avoided.

The present invention relates to a method for producing printed circuit boards having

through-platings, which comprises the following method steps:

(A) coating both sides of a through-plated copper laminate using a negative
electrodeposition-resist;

(B) structuring the resist coating by imagewise exposure to light, the through-platings being

covered by a mask, and then developing;

*G00002*



(F) renmoving the netal resist by means of a stripper solution. The
invention is illustrated by the acconpanying drawi ngs. Figure 1 shows a
copper |am nate (inner or outer layer having through-platings 3) which, in
nmet hod step (A), is coated with a liquid negative photoresist by Fggiqm]}of
customary nethods, for exanple spin-coating, imrersion, knife coating,
curtain pouring, screenprinting, brush apflication, spraying, electrostatic
spraying or roller coating. Copper |am nates general | y consist of an
insul ating substrate (1, Fig. 1), which is coated on both sides with a thin
(C:;opperffgl (C)(appl;ﬁnga rgetan@arst n;gel‘ebtmdepesSorablo:Jt from10 to 50 pm). ded ]
ass-fibre-reinforce sins, especi.a e |ns rovi ded wit
sui tabl e f{RNEMAVMIGIEE] %}?ﬁt’?gaﬁ‘f"epwg?@?tdﬁ@ 'ﬁ@e&‘ te lembatesul at i ng
substrate {Er RRRRS thk 3Bt8dper b Ficdink 8MaMalcRinY solllin; |zl nate is preferably
coated by neans of roller coating or screen-printing. Were appropriate,
t he sol ventF)i eemayingthe ematalresishiy maans ofd striprerisalutioni r cul ati ng-air oven or
an infra-red oven. The thickness of the dried photo-sensitive coating (4,
Fig. 2) so applied is advantageously from3 to 30 Vim preferably from5 to
15 wn | n Tied ineentiindp illuBrated by dice acadanpaeying travkimgsan et hods, the coat ed
| am nate i s exposed to light through a nask corresponding to the structure
to be applied, the resist conposition being cured on the surface regions to

be renovedrFigateet shoes @o?ﬁiﬂé)ﬁhbﬁt (fhneB bbSLREIUSYEr Haliel Mirough+plafiigd S) WiBiER i ied
out after nethod step ( or the purpose of conpl et a@é crossl 1 nki ng the

pol yners i methes stersiAtiscopisdwith & ”'dl'ﬂ%g"‘\%‘?lpE?tB%%slsf R aBBPifﬂﬁtom%Wr enoved

by treat Megpbtndak foreRdthpig Bpih-dvath rtﬁme)’antkﬁffe %at?«EU&ﬁtﬁh Béd?ﬁq sc?reéh'-t' on,
in accordance w th known nethods 2) 003 - hen, in

met hod st eprirtingulriualy aRplisAtOMESPRRYIRG, egctmtat!c yRsaying or(@!lermogtmgs) is laid down
by el ectrodeposition on those surface regions fromwhich the photopol yner
was renoved by devel oping. Preferred netal resists are tin, nickel, |ead,
si | ver, goCdpper laminates@enemiip cossistepf andnsofating eslestrata , £ig. Shadiich is gretedrannce

cti 11 omaoihlresypr Lt Conter fointz, £y, SRR hRERSEERh PR "Dup BEUFY

Solt vent ( sGragwbruébe,mforlrce? epaky) nesmuameuaapdpaxmrw?k poomd!e? S\ghtshltﬂﬂe ﬂ?me

ot assi um roxi de solutio ere a ate a evated te ur

e T an nbO\acbon AGer, s rerle b Lsed A3 e e UALEY fpeBafa/er Srpper Baaiamdr a4
sol ution ofanfipdtddy3) 4C1 2, KVh04 or (NH4) 25208, the copper surfaces that have

been uncovered being conpletely removed (Fig. 4). Then, in the final
process step, the protected copper conductors and through-platings are

cl eared of rRelAlindteH anr_te{eﬁmy Sohted B idRd of Hilet Eba%ﬁg‘BF daaes-phhtiy. known

nmet hods by treat nent suitable stripper sol ulion that at tacks and
di ssolves the netal of the resist but not the copper (Fig. 5). Suitable

tri I t ' . . , .
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resi st mayaralnﬁa -fed ovei.t on the copper. Wien tin is used as the netal

resist, a ste re erabl y..carried ' sequent resul ti in
the tin e Hos ridkdess Sing i PhEGens i Llasfh o Fio W BB AMR iRl s bt Hadeael oy
thi s meansfroiBetos0 smobrefdratsigl frano®tddi s ded printed circuit.board having
t hr ough- pl ati ngs
In method step (B), in accordance with known methods, the coated laminate is exposed to
light through a mask corresponding to the structure to be applied, the resist composition
being cured on the surface regions to be removed later.
Where appropriate, subsequent thermal curing is carried out after method step (B) for the

purpose of completely crosslinking the polymers in the resist composition.

The non-crosslinked polymer is removed by treatment with a solvent, preferably water or

aqueous alkali solution, in accordance with known methods (Fig. 2).



whi ch may have no, or only very small, annular rings. Exanmple 1: A 0.3
mmt hi ck, non-structured inner |layer with through-platings of 0.25 mmis
coated wi th Probi mage 1020 (negative resist, G ba Specialty Chehﬂcregbszgpzby
means of a roller coater. 11FEB 200 -4 The coating is then dried for
5 mnutes at 80Cin a circulating-air overg_. A resist coating thickness of
11 mmis achieved by that neans. Both sides are then exposed to |ight

t hrough a photo-mask containing a positive i mge of the conductor
configuration to be produced; the photo-nmask covers the through-platings,
which have a diameter of 0.25 mm) with a patch 0.3 mmin dianeter. The

| i ght - expo 4 gdi I V(i ) the
non- cr osel T ad Hod ot & e il met e, Friaa e e B ol G Gk B
devel oper elbc@odnpogntuﬁﬁ@nﬂhmse@rfseemmtms frarmihind the photdpolpmies erds wnwedamd

hot - ai r dréégeg the plate is imersed in a bath for tin el ectrodeposition.
In the aci ?R M-bath, a coating about 8 mMmmthick is built up by cathodic
deposition at the devel oped | ocations. In the next step, the

phot o- crossl i nked Probi mage 1020 is treated with 3 % pot assi.um hydr oxi de
sol ution abrefereeq metal W%%?F?gt"hﬂb‘&?'ate&g $IVBF 59'%9"@@5%‘% CeMRHPING Qﬁa of B89 ed
fromthe beafdls. S‘B@@,aqs@f@gﬁcé),fs BR&Kint hat are uncovered are then etched
away usi ng ammoni acal copper (I'I) chloride solution. The board is rinsed

wi th deionised water and, in the final step, the tin is renoved using an
acid strip

t hr ough- pl g‘?f‘ %@gh\l}éﬁpﬁﬂ th?&?&s@ln}ﬁ%d%&@aﬂ%ﬁ% rﬁ%}ﬁgé\%r héerﬁgr[ﬁﬁg tﬁﬁ%&ﬁ%@és bei ng
0.025 nm rEInmvEUrhydgﬁatrpéattwuttga;swtabw suivesit (Rtriping)nyreéeratbly agueous-saBiunCLAI VB:

b ough- pi BTIEe S SRR b E P S R v i Rt b8 ST aR R oat i ng

bot h si desteafpedatuty. ough- pl ated copper |am nate using a |liquid, negative
el ectrodepositionresist; (B) structuring the resist coating by i mgew se
exposure to light, the through-platings being covered by a mask, and then

devel opi ngThd famirdBliy/ined tratdRtvith 4 8sdpelr-chirRy étﬁlﬁtfoﬁdfblﬁéﬁéﬁtf)l@rh sc(l@)onrcﬁWDV' ng
the crosslinked negative gal vano resi st remaining on the |am nate;

removi ng t Ae(Nila KP4 %%Nﬁbhﬁgoaafhea‘wp@?bﬁ‘l"ﬁf% datthaye be%anqy)erqdetpﬁwg ng

the nmetal tashistenentRadsrigf4y@ stripper solution. 2. A nethod according to
claim1l, V\%EI’%I n )Par? met hgdgst)gp (A) the copper lamnate is coated by nmeans

of roller coating or screen-printing. 3. A method according to claim 1,

wherein ti k I S %%f hose

mocal s i s Terh e nal 63Pess e he pctedbofier BondfiOuRY EblGh Y

. AYL 6EFO; dgared of metal resist. This is carried out in accordance with known methods by treatment
with a suitable stripper solution that attacks and dissolves the metal of the resist but not the
copper (Fig. 5). Suitable stripper solutions generally comprise dilute acids, for example

hydrochiloric acid or tetrafluoroboric acid.

Where appropriate, the metal resist may also be left on the copper. When tin is used as the
metal resist, a heating step is preferably carried out subsequently, resulting in the tin's

melting around the regions of copper, thereby enveloping them.

By this means, there is obtained a double-sided printed circuit board having through-platings

which may have no, or only very small, annular rings.

Example 1:
A 0.3 mm-thick, non-structured inner layer with through-platings of 0.25 mm is coated with

Probimage® 1020 (negative resist, Ciba Specialty Chemicals) by means of a roller coater.
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photo-mask covers

he through platlngs which have a dlameter of 0.25 mm wnth a patch
0.3 mm in diameter. The light-exposure energy is 150 mJ/cm?. After dissolving away
(developing) the non-crosslinked coating using 1 % sodium carbonate solution in a spray
developer at 2 bar, 35°C for 40 seconds, rinsing with deionised water and hot-air drying, the
plate is immersed in a bath for tin electrodeposition. In the acidic tin bath, a coating about

8 mm thick is built up by cathodic deposition at the developed locations. In the next step, the
photo-crosslinked Probimage® 1020 is treated with 3 % potassium hydroxide solution at
60°C in a spraying apparatus (spray pressure 3 bar) and removed from the board.

The regions of copper that are uncovered are then etched away using ammoniacal
copper(ll) chioride solution. The board is rinsed with deionised water and, in the final step,
the tin is removed using an acid stripper solution.

There is obtained an inner layer which has through-platings with only small residual rings,

the ring thickness being 0.025 mm. The through-platings show no sign of any etching.
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Taminate using a liquid, negative electrodeposition-
resist;
(B) structuring the resist coating by imagewise exposure
to light, the through-platings being covered by a
mask, and then developing;
(C) applying a metal resist by electrodeposition;
(D) removing the crosslinked negative galvano resist
remaining on the laminate;
(E) removing the bare copper by means of an etching
solution; and

(F) removing the metal resist by means of a stripper

solution.

2. A method according to claim 1, wherein in method
step (A) the copper laminate is coated by means of roller

coating or screen-printing.

3. A method according to claim 1, wherein tin, nickel,
lead, silver, gold or an alloy comprising one of those

metals is used as the metal resist in method step (C).



