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The present. in jon relates to a nethod for produci nqmmuﬂwmmuﬁcuit
boar ds havéwd('ﬁg@dgh- pltati ngs. In structuring through- r

| am nates, protecting the holes fromthe etching nmediumis «gg0bl em To

solve that problem M Hummel: "Einfuhrunlg in die Leiterplattentechnol ogie"

[Introduction to printed circuit board technol ogy], pages 98-100, Eugen G
Lenze Verlag AG (1991 ) proposes the "tenting technique, |

solid
FiIm (dry yhithdd FE Sk dichedQiBuive" the holes like a W"Hﬂ@w&@m an
etching r , ) di sadvant age of that annul ar
ri ngs of copper are produced around the through-platings, WAIR |inits the
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entirely Zﬁ'rpﬁﬁrﬁgﬁgﬁgﬁhen a positive photoresist applied by electrical
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el ect r odep@aulal fifgy 6fdopper drB)praduced atound ghe theoughsplatingspahich gmity thewpiagi se
exposure to I,iyght t he through-pl ati ngs being covered by a nask, and then
devel opi ngensity.of thexprinted CHEWPOaTdat o resi st by el ectrodeposition; (D)

renovi ng tArBordkirdstd! . Bchthab e Eid diroBe fotRioAof Photord ita Ft Frmte WArthg Bouiy nat e;
(E) renoving the bare co bé means of an etching solution; and (F)

er
renovi ng tARBligationl, &B@i‘@?‘%ﬁﬁ PRCEGT992, SYGh; Fnpwlar £posicamhe 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;



The invention is illustrated by the acconpanying drawi ngs. Figure 1 shows a
copper |lam nate (inner or outer |ayer having through-platings 3) which, in
nmet hod step (A), is coated with a liquid negative photoresist by neans of
customary net hods, for exanple spin-coating, immersion, knife coating,
curtain pouring, screenprinting, brush alication, spraying, electrostatic
spraying or roller coating. Copper |am nates generally consist of an

i nsul ati ng substrate (1 Fig. 1), which is coated on both sides with a thin

copper foill Fig coatin th| kness about from 10 to 50 um).
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coated by (E)a:mmowf\g the bare copmrhygngansszfuaé@%mm salutiog; akther e appropri at e,
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an |nf ness o ri e phot o- sensitive coating
(4, Fig. 2) so applled is advantageously from3 to 30 umpreferably fromb5

to 15 um | in accordance with known nethods, the coated
| ani nat e |12"eé5l¥ﬁ5§891'5t' 51" b%WF(ﬂ?ﬁW“BaWEWWéspondl ng to the structure
to be applied, the resist conposition being cured on the surface regions to
be renoved | ater. \Were appropriate, subsequent thermal curing is carried

out after Figdradcehewse qapper lominate (ipoer s sutesiayep haviag thrguahrpiaténgs A wkich, i
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by treat prefera wat'er or a ous al kal'i ution,
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been uncoJamindtés}i ng conpletely renoved (Fig. 4). Then) in the final

process step, the protected copper conductors and through-platings are

cleared of nmetal resist. This is carried out in accordance with known

met hods byTHe leatinate is prefehally soated by eneains iohiler coating ioo screempriatingacks and

di ssolves the netal of the resist but not the copper (Fig. 5. Suitable

stripper solutions generally conprise dilute acids, for exanple

hydr ochl oryweescagpropridteithé bluentdd subsaqaently.removed by drying in a circulating-air oven or
H an infra-red oven.

The thickness of the dried photo-sensitive coating (4, Fig. 2) so applied is advantageously

from 3 to 30 pm, preferably from 5 to 15 pm. -

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).



. Wiere appropriate) the netal resist may also be Ieft on the copper. Wen
tin is used as the netal resist, a heating step is preferably carried out
subsequently, resulting in the tin's melting around the regions of copper,

t hereby envel oping them By this neans, there is obtained a doubl e-sided
printed circuit board having through- pI at¥ngs which may have no) or only
very small, annular rings. Exanple 1. A 0.3 mmthick) non-structured inner

| ayer with through-platings of 0.25 mMmmis coated with Probi nage 1020
(negative resist, Ciba Specialty Chem cals) by neans of a roller coater.

-4 The coating is then dried for 5 mnutes at 80Cin a circulating-air

oven. A r &dest inanethod gteplQ, cksingdmowh niethods, asnetalhesise®, big. Bhtlaitielawa byBot h
sides are then exposed to light thrau h 2 k, co talnln po ive
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the througevelgpingngs, which have a dianeter of 0.25 mm with a patch 0.3 nm
in dianmeter. The |ight-exposure energy is 150 mJ/cnR. After dissolving away
(devel opi ng) the non-crosslinked coating using 1 % sodium carbonate
solution i r 4, TS| h
dei oni sed Fj\7\r1a1t%gr%aa aﬂ@%’.@ég%ﬁ’é‘ ?f/rfn%%l ti’@;L %%gtégpﬂi gr% a ggﬁnﬁfngrb@'g{}ﬁt cﬁe tin
el ect r odepnetatsi Specialpreferenae isdjien tortinbat h, a coating about 8 mmthick is
built up by cathodic deposition at the devel oped |ocations. In the next
step) the photo-crosslinked Probi mage 1020 is treated with 3 % potassi um
hydr oxi de |8 etethodstepD, &Qc‘crbgshaketppsmbmgusampmatstm rémpining gt hebeard i§ bar)
and renoved fromthe board, The rtﬁgl ons 8 er tha are uncovered are

then et ch&8MRYR] by, UEatgeRtWith P Suitp 5ﬁ't§%’?t((FtI”Pp'  Brefera B’(ﬂ%‘PP%SO boar d
i's rinsed nykdkideddhitioh ¥ peRESILImATYEloxide $ohRiohi méresetp«apoprtat@attélé\,dtéd removed

using an acid stripper solution. There is obtained an inner layer which has
t hr ough- pitempa@ur@i t h only small residual rings, the ring thickness being
0. 025 mm The through-pl ati ngs show no sign of any etching. Pat ent
claims 1. A nethod for producing printed circuit boards having
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exposure tomniplgblyrembeed(rﬂg)ugh pi ati ngs being covered by a nmask, and then
devel oping; (C) applying a netal resist by electrodeposition; (D) renoving
the crosslinked negative photoresist remaining on the | am nate;

Then, in the final process step, the protected copper conductors and through-platings are

cleared 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

I hydrochloric acid or tetrafluoroboric acid.

Where appropriate, the metal resist may also be left on tfie 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.



(E), renoving the bare copper by neans of an etching solution; and (F)
renmoving the netal resist by nmeans of a stripper solution. 2. A nethod
according to claim1l1l, wherein in nmethod step (A) the copper lamnate is
coated by neans of roller coating or screen-printing. 3. A nethod according
to claim1, wherein tin, nickel, |ead) sdl-ver, gold or an alloy conprising
one of those netals is used as the rretal resist in method step (O).
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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) chloride 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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(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 photoresist 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).
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