
EP 0 361 754 B1 Description This invention relates to an adhesive
composition for printed wiring boards wherein necessary wiring patterns are
formed by electroless plating, and excellent in resistance to electrolytic
corrosion and storage 5  stability. Printed wiring boards wherein necessary
wiring patterns are formed by eleectoless plating are obtained by an
additive process using an insulating substrate having thereon an adhesive
on necessary portions and forming thereon wiring patterns by electroless
plating. For example, an additive process-produced printed wiring board is
obtained by forming an adhesive layer containing a catalyst for electroless
plating on a 10 surface of an insulating substrate made from a resin
containing a catalyst for electroless plating, masking portions other than
circuit portions with a resist, chemically roughening exposed portions of
the adhesive layer with an acidic etching solution such as chromic
acid-sulfuric acid, neutralizing, washing with water and conducting
electroless plating. As the adhesive for electroless plating there are used
compositions comprising acrylonitrile-butadiene 15 rubber or
acrylonitrile-butadiene rubber having carboxyl groups at both ends,
excellent in adhesiveness to deposited copper, as a major component, and a
thermosetting resin such as heat-resistant alkyl phenol resin, epoxy resin,
or the like, and if necessary, an inorganic filler for helping
reinforcement of adhesive coating and chemical roughening, as disclosed in
Japanese Patent Examined Publication Nos. 48-24250, 45-9843, 45-9996,
55-16391, and 52-31539, and Japanese Patent Unexamined Publication No.
51-28668. 20  Further, as the adhesive for electroless plating without
conducting seeding, there is proposed in U.S. Patent No. 4,522,850 a
composition comprising acrylonitrile-butadiene rubber or
acrylonitrile-butadiene rubber having carboxyl groups at both ends,
excellent in adhesiveness to deposited copper, as a major compo- nent, a
thermosetting resin such as heat-resistant alkyl phenol resin or epoxy
resin and a filler having a catalytic property for electroless plating. But
these adhesives are insufficient for conducting the additive 25 process.
Particularly, when a conventionally used palladium-containing catalyst for
electroless plating is mixed with the adhesive for conducting the additive
process without seeding, the catalytic property is lost in a short time by
the reaction of palladium and the carboxyl group. On the other hand, with a
recent demand for miniaturization and lighter weight of electronic
appliances, a higher density of wiring has also been required for printed
wiring boards. As a result, distances between 30 wiring conductors become
narrower, which results in causing a problem of readily bringing about
electro- lytic corrosion wherein conductors are migrated by various
treating solutions remaining on the surface or interior of an Insulating
substrate supporting the conductors and activated by an electric field
applied between conductors. Therefore, it is impossible to make the
distance between conductors 0.15 mm or less, resulting in difficulty in
realizing higher density of wiring. 36     The electrolytic corrosion seems
to be caused by ionic impurities contained in the adhesive layer formed on
the substrate or treating solutions specific for producing printed wiring
boards by the additive process, these ionic impurities and treating
solutions being activated by an electric field applied between conductors
under circumstances of high temperatures and high humidity, resulting in
migrating copper. It is an object of the present Invention to provide an
adhesive composition for printed wiring boards 40 useful for producing high
density printed wiring boards by the additive process and excellent in
prevention of electrolytic corrosion and storage stability of the adhesive
composition. 



The present invention provides an adhesive composition for printed wiring
boards wherein necessary circuit patterns are formed by electroless plating
comprising, In specified amounts, (A) acrylonitrile-butadiene rubber having
carboxyl groups in the molecule and containing 20 ppm or less 45    of
metal ionic impurities, (B) an alkyl phenol resin, (C) an epoxy resin, (D)
a catalyst for electroless plating selected from metallic palladium or a
salt of palladium or a mixture thereof, and 60    (E) a coupling agent
having an ethylene group or a vinyl group. The present invention also
provides a printed wiring board obtained by an additive process using the
adhesive composition mentioned above. The adhesive composition for printed
wiring boards by the additive process preferably comprises (A)
acrylonitrile-butadiene rubber having carboxyl groups in the molecule and
containing 20 ppm or less 55    of metal ionic impurities in an amount of
30 to 70% by weight, (B) an alkyl phenol resin In an amount of 10 to 40% by
weight, (C) an epoxy resin in an amount of 5 to 50% by weight, 3    EP 0
361 754 B1 (D) a catalyst for electroless plating selected from metallic
palladium or a salt thereof, or a mixture thereof in an amount of 1 to 10%
by weight, and (E) a coupling agent having an ethylene group or a vinyl
group. The acrylonitrile-butadiene rubber having carboxyl group in the
molecule and containing 20 ppm or less 5  of metal Ionic impurities can be
prepared by making additives such as emulsifiers, coagulants, antioxidants,
etc. nonionic in the course of copolymerization of acrylonitrile,
butadiene, and a compound having carboxyl group(s), and carrying out the
reaction in a conventional manner so as not to introduce other ionic
impurities into the reaction system with much care. As a result, the
content of metal ionic impurities in the resulting copolymer is controlled
to 20 ppm or less. When the content of metal ionic impurities is more than
20 ppm, p  the migration of copper is easily accelerated by an voltage
applied between conductors after formation of conductors as a wiring board,
which results in lowering in resistance to electric corrosion. The content
of the carboxyl group is preferably 3% by weight or more. The content of
the component (A) in the adhesive composition (based on a total weight of
solid contents except for an organic solvent) is 30 to 70% by weight. When
the content is less than 30% by weight, there is  is a tendency to lower
the adhesive strength to the deposited plated copper, while when the
content is more than 70%, there is a tendency to lower heat resistance. As
the alkyl phenol resin (B), there can be used a resin obtained from
p-substituted alkyl phenol such as, p-cumyl phenol, amyl phenol, butyl
phenol, sec-butyl phenol, octyl phenol, etc., by a conventional method. The
content of the alkyl phenol resin based on the weight of the solid contents
of the adhesive 



composition except for an organic solvent is in the range of 10 to 40% by
weight. When the content is less than 10% by weight, there is a tendency to
lower heat resistance due to insufficient crosslinking with the rubber. On
the other hand, when the content is more than 40% by weight, there is a
tendency to lower adhesive strength to the deposited plated copper. 25
As the epoxy resin (C), there can be used any types of epoxy resins such as
bisphenol A epoxy resins, novolak type epoxy resins, etc. The content of
the epoxy resin based on the weight of the solid contents of the adhesive
composition except for an organic solvent Is In the range of 5 to 50% by
weight. When the content is less than 5% by weight, there is a tendency to
lower resistance to electrolytic corrosion due to insufficient reaction
with the carboxyl group in the rubber. On the other hand, when the content
is more than 30  50% by weight, there is a tendecny to lower adhesive
strength to the deposited plated copper. As the catalyst for electroless
plating (D), there can be used metallic palladium, a salt of palladium such
as palladium chloride, etc., and a mixture thereof. The amount of the
catalyst (D) is preferably 1 to 10% by weight based on the weight of the
adhesive composition. When the amount is less than 1% by weight, deposition
of plating is lowered, while when the 35  amount is more than 10%,
insulation resistance is lowered. As the coupling agent having an ethylene
group (E), there can be used, for instance, diisostearoyl ethylene titanate
and bis(dioctyl pyrophosphate) ethylene titanate. As the coupling agent
having a vinyl group (E), there can be used, for instance,
vinyltrimethoxysilane, vinyltris(2-methoxyethoxy)silane,
vinyltriethoxysilane, vinyltris([err]-methoxyethoxy)silane  and
vinyltrich- 40  lorosilane. Coupling agents having a functional group other
than the ethylene group and the vinyl group, for example, an amino group, a
cyclic epoxy group, a glycidoxy group, or a mercapto group, are small in
effect for suppressing the reaction between the carboxyl group in the
acrylonitrile-butadiene rubber and the palladium in a catalyst for
electroless plating, and instead reacts with an epoxy resin in an adhesive
at room 45 temperature to deteriorate storage stability. The weight ratio
of the electroless plating catalyst to the coupling agent having an
ethylene or vinyl group is preferably 10:0.05 to 10:5. When the ratio is
less than 10: 0.05, there is a tendency to lower storage stability of the
adhesive composition due to the reaction of the carboxyl group in the
rubber with the palladium in the catalyst at room temperature. On the other
hand, when the ratio is more than 10: 5, the 50  prevention effect of the
reaction between the carboxyl group and the palladium is not changed, so
that such a ratio is not preferably economically. The adhesive composition
is practically used as a liquid form mixture by kneading or mixing the
components in an organic solvent. As the organic solvent, there can be used
toluene, methyl ethyl ketone, xylene, diethylene glycol 55 monomethyl
ether, diethylene glycol monoethyl ether, diethylene glycol monoethyl ether
acetate, ethyl acetate, etc. These solvents can be used alone or as a
mixture thereof. The adhesive composition may further contain one or more
inorganic fillers such as fine powdered silica, zirconium silicate, silica,
calcium carbonate, talc, etc., in order to form unevenness easily when the
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EP 0 361 754 B1 adhesive layer is chemically roughened and to improve
adhesive strength. When the adhesive composition of the present invention
is used, since the acrylonitrile-butadiene rubber having carboxyl groups in
the molecule reacts not only with the phenol resin but also with the epoxy
resin or the reaction among carboxyl groups takes place so as to increase
the crosslinking degree of the 5  rubber, migration of copper ions can be
prevented to suppress electrolytic corrosion. Further, since the coupling
agent having an ethylene or vinyl group suppresses the reaction of the
carboxyl group with palladium, the storage stability of the adhesive
composition Is improved. By using the adhesive composition of the present
invention, a printed wiring board can be produced by forming an adhesive
layer on one side or both sides of an insulating substrate containing a
catalyst for 10 electroless plating, masking portions other than circuit
portions with a resist, chemically roughening non- masked portions, and
conducting electroless plating on the roughened portions. The present
invention is illustrated by way of the following Examples, in which all
parts and percents are by weight, unless otherwise specified. 15 Example 1
An adhesive solution (solid content 25%) was prepared by dissolving the
following ingredients in a mixed solvent of Cellosolve acetate and methyl
ethyl ketone using a kneader and a stirrer. 20     (A) carboxyl
group-containing acrylonitrile-butadiene rubber (PNR-1, mfd.    60 parts by
Japan Synthetic Rubber Co., Ltd. metal ionic impurities [err] 20 ppm) (B)
Alkyl phenol resin (SP-126, mfd. by Schenectady Chemicals, Inc.)  25 parts
(C) Bisphenol A type epoxy resin (Epikote 1001 FR, mfd. by Yuka Shell  20
parts 25          Epoxy Co., Ltd. (D) Palladium chloride-containing epoxy
resin (PEC-8, mfd. by Hitachi  6 parts Chemical Co., Ltd.) (E)
Bis(dioctylpyrophosphate)ethylene titanate (KR-238S, mfd. by  1 part
Ajinomoto Co., Ltd.) (F) Zirconium silicate (Micropacks 20A, mfd. by
Hakusui Chemical  30 parts Industries, Ltd.) The adhesive solution was
coated on both sides of a paper base epoxy resin insulating substrate (LE-
144, mfd. by Hitachi Chemical Co., Ltd.) by dipping so as to make the film
thickness after dried about 25 35  [err], dried at [err]for 60 minutes to
give an adhesive-coated insulating substrate. On the resulting substrate, a
photoresist for electroless plating (SR-3000, mfd. by Hitachi Chemical Co.,
Ltd.) was laminated, followed by exposure to ultraviolet light and
development to form a resist for electroless plating so as to make the
adhesive layer to be exposed to a comb-type pattern having a conductor
width of 0.2 mm and a conductor distance of 0.2 mm, a pattern of 5 mm wide,
and a pattern of 40 25 mm in a side, respectively. The exposed adhesive
layer was chemically roughened by dipping in chromic acid-sulfuric acid (55
g of chromic acid, 220 ml of concentrated sulfuric acid and water, a total
amount being 1 liter) at [err] for 15 minutes, followed by washing with
water for neutralization. The resulting substrated was dipped in an
electroless copper plating solution (CC-41, mfd. by Hitachi 



46 Chemical Co., Ltd.) to form electrolessly plated copper of about 30
[err] thick. Thus, a test piece of a printed wiring board was produced by
the additive process. Example 2 50     An adhesive solution was prepared by
using the following ingredients in the same manner as described in Example
1. A test piece was also produced in the same manner as described in
Example 1.    EP 0 361 754 B1 (A) Carboxyl group-containing
acrylonitrile-butadiene rubber (PNR-1)   55 parts (B) Alkyl phenol resin
(SP-126)                            25 parts (C) Epoxy resin (DEN-438, mfd.
by Dow Chemical Co.)        30 parts (D) Palladium chloride-containing
epoxy resin (PEC-8)        6 parts (E) Ethylene group-containing coupling
agent (KR-238S)       1 part (F) Inorganic filler (Micropacks 20A)
30 parts Example 3 An adhesive solution was prepared by using the following
Ingredients in the same manner as described in Example 1. A test piece was
also produced in the same manner as described in Example 1. 15
(A) Carboxyl group-containing acrylonitrile-butadiene rubber (PNR-1)  65
parts (B) Alkyl phenol resin (Hitanol 2400, mfd. by Hitachi Chemical Co.,
Ltd.)  15 parts (C) Epoxy resin (Epikote 1001 FR)
30 parts (D) Palladium catalyst for electroless plating (PEC-8)         6
parts (E) Ethylene group-containing coupling agent (KR-238S)         0.6
part (F) Silica silicate (Crystalite VX-X, mfd. by Tatsumori K.K.)  30
parts Comparative Example 1 26 The process of Example 1 was repreated
except for using a carboxyl group-not-containing acrylonitrile- butadiene
rubber (N-230S, mfd. by Japan Synthetic Rubber Co., Ltd.) in place of the
carboxyl group- containing acrylonitrile-butadiene rubber (PNR-1). 30
Comparative Example 2 The process of Example 1 was repeated except for not
using the ethylene group-containing coupling agent (KR-238S). The adhesive
solutions mentioned above were allowed to stand in a constant temperature
bath 35 maintained at [err] for 30 days to measure viscosity changes
(storage stability). Evaluation was made as follows: viscosity increasing
rate, less than 15% [err]:   viscosity increasing rate, 15% or more and
less than 30% x:   viscosity increasing rate, 30% or more 40     The test
pieces of wiring boards were subjected to the following tests. [Insulation
resistance] Resistance to electrolytic corrosion was measured by applying a
direct current of 100V to electrodes of 



45 comb-like pattern having a conductor width of 0.2 mm and conductor
distance of 0.2 mm at [err] and a humidity of 85% RH to measure changes in
insulation resistance after a predetermined time. In order to prevent
attachment of waterdrops between electrodes during the test, a solder
resist was print coated on the front side of a test piece. so  [Peeling
strength] A pattern conductor of 5 mm width was measured according to JIS
C-6481. [Solder heat resistance] 65 A pattern conductor having a side of 25
mm was subjected to the measurement of time not generating blisters at 260
* C according to JIS C-6481. 6    EP 0 361 754 B1 The results are shown in
Table 1. [err] [err] [err] [err] 20 [err] [err] 30
[err] [err] [err] 40                                    [err] [err] [err]
46 [err] 50
[err] [err] 7    EP 0 361 754 B1 Example 4 The process of Example 1 was
repeated except for using 1 part of vinyltris(2-methoxyethoxy)silane (A-
172, a trade name mfd. by Nippon Unicar Co., Ltd.) in place of the coupling
agent (KR-238S). 



Example 5 The process of Example 2 was repeated except for using 1 part of
vinyltrietoxysilane (A-151, a trade name mfd. by Nippon Unicar Co., Ltd.)
in place of the coupling agent (KR-238S). 15 25 30 36 40 45 50 55 8    EP 0
361 754 B1 The results are shown in Table 2. 5 [err] [err] 15 [err] 20 [er]
[err] [err] [err] 55   As mentioned above, the adhesive composition of the
present invention is excellent in resistance to electrolytic corrosion and
storage stability, and Is effective for producing printed wiring boards by
the additive process. 9    EP 0 361 754 B1
1111111111111111111111111 * C   L  M   S* Claims 1. An adhesive composition
for printed wiring boards wherein necessary circuit patterns are formed by
electroless plating comprising 5        (A) acrylonitrile-butadiene rubber
having carboxyl groups in the molecule and containing 20 ppm or less of
metal ionic impurities, 



(B) an alkyl phenol resin, (C) an epoxy resin, (D) a catalyst for
electroless plating selected from metallic palladium or a salt thereof, or
a mixture thereof, and (E) a coupling agent having an ethylene group or a
vinly group, component (A) being present In an amount of 30 to 70% by
weight, component (B) being present in an amount of 10 to 40% by weight,
and component (C) being present in an amount of 5 to 50% by weight and
components (D) and (E) being present in a weight ratio of (D)/(E) in the
range of 10/0.05 to 10/5. 15 2. A composition according to claim 1 wherein
the component (E) is diisostearoyl ethylene titanate or bis- (dioctyl
pyrophosphate) ethylene titanate. 3. A composition according to claim 1
wherein component (E) is vinyltrimethoxysilane, vinyltris(2-
methoxyethoxy)silane, vinyltriethoxysilane, or vinyltrichlorosilane. 4. A
printed wiring board produced by forming an adhesive layer on an insulating
substrate containing a catalyst for electroless plating using an adhesive
composition according to any one of claims 1 to 3 masking portions other
than circuit portions with a resist, chemically roughening non-masked
portions, 26     and conducting electroless plating. PatentansprUche 1.
Klebstoffmasse fUr gedruckte Schaltungen, wormn die notwendigen
Schaltmuster durch stromlose 30     Plattlerung gebildet werden, dadurch
gekennzelchnet, daB sie (A) einen Acryinitril-Butadlen-Kautschuk, der
Carboxylgruppen im MolekUl aufweist und der 20 ppm oder weniger an
Metallionenverunreinigungen enthalt, (B) eln Alkyl-Phenol-Harz, 36
(C) ein Epoxyharz, (D) einen Katalysator zur stromlosen Plattierung,
ausgewlhlt aus metallischem Palladium oder einem Salz davon, oder einem
Gemisch davon, und (E) eln Kupplungsmittel, das elne Ethylengruppe oder
eine Vinylgruppe aufweist, enthilt, wobel die Komponente (A) in einer Menge
von 30 bis 70 Gew.-% vorliegt, die Komponente (B) 40    in elner Menge von
10 bls 40 Gew.-% vorliegt und die Komponente (C) in einer Menge von 5 bis
50 Gew.-% vorliegt und die Komponenten (D) und (E) In einem
Gewichtsverhaltnis von (D)/(E) im Bereich von 10/0,05 bis 10/5 vorliegen.
2. Masse nach Anspruch 1, dadurch gekennzelchnet, daB die Komponente (E)
Dilsostearoylethylentitanat 46     oder
Bls(dioctylpyrophosphat)ethylentitanat ist. 3. Masse nach Anspruch 1,
dadurch gekennzelchnet, daB die Komponente (E) Vinyltrimethoxysilan,
Vinyltris(2-methoxyethoxy)silan, Vinyltriethoxysilan oder
Vinyltrichlorsilan ist. so  4. Gedruckte Schaltung, hergestellt durch
Bildung einer Klebstoffschicht auf einem, einen Katalysator zur stromlosen
Plattierung enthaltenden, isolierenden Substrat unter Verwendung einer
Klebstoffmasse nach einem der AnsprUche 1 bis 3, Maskieren von Tellen, die
kelne Leiterteile sind, mit einem Resist, chemisches Aufrauhen der
nicht-maskierten Telle und DurchfUhrung einer stromlosen Plattierung. 56
Revendlcatlons 



1. Composition adh~sive pour cartes de circuit imprlmd, dans lesquelles les
motifs de circuit n6cessaires sont formns par dep8t sans courant,
comprenant: 10    (A) un caoutchouc acrylonitrile-butadiene presentant des
groupes carboxyle dans la mol6cule, et contenant 20 ppm ou moins
d'impuretds loniques metalliques, (B) une resine d'alkylphdnoi, (C) une
rdsine epoxy, 6        (D) un catalyseur pour le dep8t sans courant, choisl
parmi le palladium m6tallique, les sels de palladium et leurs m4langes, et
(E) un agent de couplage pr6esentant un groupe ethylene ou un groupe
vinyle, le constituant (A) etant present en une proportion de 30 a 70% en
poids, le constituant (B) etant present en une proportion de 10 & 40% en
poids, le constituant (C) 6tant present en une proportion de tO     5 & 50%
en polds, et les constituants (D) et (E) 6tant presents en des proportions
telles que le rapport en poids (D)y(E) est compris dens l'intervalle allant
de 10/0,05 a 10/5. 2. Composition selon la revendication 1, dens laquelle
le constituant (E) est le diisostearoyl-6thylene- titanate ou le
bis(dioctyl-pyrophosphate)-4thylene-titanate. 15 3  Composition selon la
revendicatfon 1, dans laquelle le constituant (E) est le
vinyltrimethoxysilane, le vinyltris(2-methoxyethoxy)silane, le
vinyltridthoxysilane ou le vinyltrichlorosilane. 4. Carte de circuit
imprimd, que l'on produit en formant sur un support isolant, une couche
adh~sive 20     contenant un catalyseur pour le dep8t sans courant, en
utilisant une composition adh6sive selon 'une quelconque des revendications
1 a 3, en masquant avec une reserve les parties autres que les parties
correspondant au circuit, en rendant rugueuses les parties non masquees par
un traitement chimique, et en effectuant le dep8t sans courant. 25 30 35 40
45 50 55    


