
EP 0 378 407 BI Description This Invention relates to an electroless copper
plating solution used for producing printed wiring boards. An electroless
copper plating solution heretofore known comprises a cupric salt such as
cupric sulfate, an 5   alkali-soluble complexing agentforcupric ions such
as ethylenediaminetetraacetic acid, a reducing agent such as formaldehyde
and a pH adjustor such as an alkali hydroxide. But there are problems in
that such an eleo- troless copper plating solution is poor in stability of
the solution and generally provides a brittle plated film. In order to
solve such problems, there are proposed to add various additives such as
cyanogen compounds e.g., sodium cyanide, lactonitrile, etc.;
nitrogen-containing organic compounds, e.g. a,c'-dipyridyl, ethylaminoetha-
10  nolamine, rhodanine, etc.; and sulfur-containing compounds, e.g.,
thiourea, benzothiazole, 2-mercaptoben- zothlazole, potassium sulfide, etc.
(Japanese Patent Unexamined Publication No. 52-1733, Japanese Patent
Examined Publication No. 43-12986). But a plating solution containing an
inorganic cyanide such as sodium cyanide, or lactonitrile is poor in ad-
hesiveness to a substrate having through-holes and often brings about
semi-spherical blisters on inner walls 15  of through-holes due to stress
from plating deposition. There is a tendency to increase blisters with
accumu- lation of by-produced materials in the plating solution. Such
blisters easily bring about peeling during the pro- duction step, resulting
In producing plating voids. On the other hand, nitrogen-containing organic
compounds and sulfur compounds such as thiourea, rho- danine, potassium
sulfide, etc. are effective forstabilizing the plating solution, but
suppress the deposition rate 20  and give poor surface appearance of
deposited copper. Further, the deposited copper obtained by using a plat-
ing solution containing such an additive Is poor In surface gloss compared
with the case of using an inorganic cyanide, and is easily oxidizable since
the surface of deposited copper Is activated. The adhesiveness between the
plated film and substrate is not a problem In a subtractive process wherein
a primary electric copper plating is conducted. According to a primary
panel electric copper plating-omitting process, copper is deposited in 2-
25  3 igm thick only by electroless copper plating in order to simplify the
process, followed by resist formation and copper plating of pattern. When a
dry film Is directly laminated without chemical or mechanical polishing in
such a process, there Is a problem of causing a phenomenon of penetration
of solder plating under a floating resist due to poor adhesive strength
between deposited copper by plating and the resist (dry film) (hereinafter
referred to as wunderplatingl. 30      Further, in the case of an
electroless copper plating solution suitable for producing printed wiring
boards by an additive process wherein printed wiring boards are produced by
only electroless copper plating, there are problems In that mechanical
properties of plated films are insufficient, copper films are broken by
expan- sion and shrinkage of printed wiring boards. EP-A-0133800 discloses
electroless copper plating solutions comprising cupric ions and a
complexing 35  agent therefore, a reducing agent, a pH adjuster and a
fluoropolyether and a cyanide, a,a'-dipyridyl 1,10-phe- nanthrolineora
derivative thereof. US-A-4171225 discloses electroless copper plating baths
containing a cop- per salt, a complexing agent, an alkali and a complex of
formaldehyde with an amino carboxyiic, sulphonic or -phosphonic acid. It is
an object of the present Invention to provide an electroless copper plating
solution without causing 40  blisters on inner walls of through-holes,
excellent in surface appearance of plated film, depositing rate and sta-
bility of the solution, and giving strong adhesiveness to films even if a
dry film is directly laminated by the pri- mary panel electric copper
plating-omitting process. It is another object of the present invention to
provide an electroless copper plating solution which can give 



a plated film excellent In mechanical properties and used for printed
wiring boards produced by the additive 45  process. The present invention
provides an electroless copper plating solution comprising a cupric salt, a
copper complexing agent, a reducing agent for copper ions, a pH adjustor to
adjust the pH to 11.80 to 13.00 in com- bination with L-arginine and at
least one of cici-dipyridyl and a cyano complex compound. The attached
drawing shows a pattern for adhesion test. 50      The electroless copper
plating solution of the present invention contains as essential components
a cupric salt, a complexing agent, a reducing agent, and a pH adjustor such
as an alkali hydroxide. As the cupric salt, there can be used cupric
sulfate, cupric nitrate, cupric chloride, etc. The cupric salt Is usually
used in a concentration of 3.0 to 15.0 9gi. As the complexing agent, there
can be used Rochelle salts, Quadrol, N,N,N',N'-ttrakisethyienediamine, 55
ethylenediaminetetraacetic acid, etc. From the viewpoints of plating
properties, solution stability and waste liq- uid treatment, the use of
ethylenediaminetetraacetic acid is preferable. The complexing agent is
usually used in a concentration of 30.0 to 65.0 gil. As the reducing agent,
formaldehyde is generally used. it is possible to use paraformaldehyde. The
re- 2    EP 0 378 407 51 ducing agent is usually used in a concentration of
1.0 to 20.0 mill. As the pH adjustor, an alkali hydroxide is used to adjust
the pH of the solution. The electroless copper plating bath temperature is
usually 30.0 to 75oC. In the present Invention, In addition to the
above-mentioned essential components, there are used L-ar- 5   ginine and
at least one of a,oe-dipyridyl and a cyano complex compound, that is,
L-arginine and a,u!-dipyridyl, L-arginine and a cyano complex compound, and
L-arginine, a,ce-dipyridyl and a cyano complex compound. The concentration
of a,ce-dipyridyl In the plating solution is preferably 5 to 100 mgIl, more
preferably 10 to 50 mg/i. The concentration of L-arginine in the plating
solution is preferably 0.05 to 50 mg/l, more preferably 0.1 to 10  20 mgA.
As the cyano complex compound, there can be used sodium ferrocyanide
(Na4JFe(CN)8]), potassium fer- rocyanide (K4[Fe(CN),]), sodium ferricyanide
(NaJ[Fe(CN)G]), potassium ferricyanide (K3[Fe(CN)6], potassium
nickelcyanide (K2Ni(CN)8), sodium nitroprusside (Na2Fe(CN)rN0), etc. alone
or as a mixture thereof. The con- centration of the cyano complex compound
Is preferably 0.05 to 30 mgA, more preferably 0.1 to 10 mgA. 15     When
the concentration of cxc-dipyridyl is less than 5 mg/l, an effect for
stabilizing the plating solution is small, while when the concentration is
more than 100 mgI, the plating rate is lowered. When the concentration of
L-arginine is less than 0.05 mg/, an effect for stabilizing the plating
solution is small, while when the con- centration is more than 50 mg/I, the
depositing rate of plating Is lowered. When the concentration of cyano
complex compound Is less than 0.5 mg/I, surface appearance of depos- 20
ited copper at lower temperatures and the solution stability are
insufficient, while when the concentration is more than 30 mgA, blisters
are often generated on inner walls of through-holes. When a,a!-dipyridyi
and L-arginine are combined with the essential components of the plating
solution, there can be obtained an electroless copper plating solution
which Is good in solution stability and can deposit 



copper with less plating deposition stress. 25      When L-arginine and a
cyano complex compound are combined with the essential components of the
plat- ing solution, there can be obtained an electroless copper plating
solution which Is improved in plating deposition rate, and can give
improved surface appearance and mechanical properties of plated films. When
a,a'-dIpyridyl, L-arginine and a cyano complex compound are combined with
the essential compo- nents of the plating solution, there can be obtained
an electroless copper plating solution which is excellent in 30  solution
stability and can give plated films having no blisters and difficult to be
covered with an oxidized film after electroless copper plating. The present
invention is illustrated by way of the following Examples, in which all
percents are by weight unless otherwise specified. In the following
Examples 1-10 and Comparative Examples 1-7, there were used as essential
components 35  10 gA of cupric sulfate pentahydrate, 45 gA of
ethylenediaminetetraacetic acid, and 10 mI/l of formalln (37%), the pH
being adjusted to 12.50 (at 200C). Electroless copper plating was carried
out using a plating solution at a liquid temperature of 809C for 30 minutes
with a plating area of 2.5 dm2A on a double-sided copper-clad glass-epoxy
laminate (MCL-E67, mfd. by Hitachi Chemical Co., Ltd.). The copper-clad
glass-epoxy laminate was subjected to drilling of through-holes with a
drill having a di- 40  ameterof 1.0 mm, buffing using an emery blast and
washing with high-pressure water. The laminate was then subjected to
pretreatments shown in Table 1, followed by electroless plating. Blisters
were evaluated by cutting the laminate having through-holes using a precise
low-speed cutter at the centers of though-holes and counting the number of
blisters using a microscope (x 40). Stability of a plating solution Is
lowered with the progress of side reactions of plating. This can be shown
45  by the following equations: Cu.EDTA2- + HCHO + 50H- - CuO + HCOO-+ 3H20
+ EDTA4- Cu2O + H20. -Cuo + Cu2+ + 20H Thus, 5 mgA of cuprous oxide (Cu2O)
was added to a plating solution and the presence of deposited de- 50
composed copper on the bottom of a beaker was observed after 5 hours'
plating for evaluating the stability of plating solution. Adhesive strength
to a dry film was measured as follows. After the pretreating plating shown
in Table 1, the laminate was subjected to the laminate pretreating steps
shown In Table 2. As a pattern for adhesion test, that shown in the
attached drawing was used. Aftersolder plating, the state of lines ofthe
pattern was observed 55   using a microscope. The number of normal lines
among five lines was counted. the evaluation of 2/5, for ex- ample, means
that 2 lines are normal among 5 lines. The evaluation of 515 means that
there is no flying nor bending of the lines and adhesive strength is
excellent. In the drawing, the numerals mean a line width and a line
distance (line width = line distance, in lm). 3    EP 0 378 407 B1 Example
1 An electroless copper plating solution was prepared by adding 30 mgAi of
a,c'-dipyridyl and 5 mg/l of L- arginine to the essential components
mentioned above. Electroless copper plating was carried out using the 



5   resulting plating solution. Plating deposition rate, plated surface
appearance, solution stability, and mechanical properties were shown in
Table 3. Results of adhesive strength to a dry film were shown In Table 4.
Example 2 10 An electroless copper plating solution was prepared by adding
30 mg/I of ca'-dipyridyl, 5 mg/i of potasium ferrocyanide and 0.5 mg/I of
L-arginine to the essential components mentioned above. Electroless copper
plat- ing was carried out using the resulting plating solution. Plating
deposition rate, plated surface appearance, solution stability, and
mechanical properties were 15  shown In Table 3. Results of adhesive
strength to a dry film were shown in Table 4. Example 3 An electroless
copper plating solution was prepared by adding 5 mgA of a,c'-dipyridyl,
0.05 mg/i of potas- 20  slum ferrocyanide and 0.05 mgA of L-arginine to the
essential components mentioned above. Electroless cop- per plating was
carried out using the resulting plating solution. Plating deposition rate,
plated surface appearance, solution stability, and mechanical properties
were shown in Table 3. Results of adhesive strength to a dry film were
shown in Table 4. 25  Example 4 An electroless copper plating solution was
prepared by adding 100 mgiA of a,c'-dipyridyl, 30 mg/I of potas- sium
ferrocyanide and 50 mg/ of L-argInIne to the essential components mentioned
above. Electroless copper plating was carried out using the resulting
plating solution. 30      Plating deposition rate, plated surface
appearance, solution stability, and mechanical properties were shown in
Table 3. Results of adhesive strength to a dry film were shown in Table 4.
Example 5 35      An electroless copper plating solution was prepared by
adding 30 mg/i of ua'-dipyrldyl and 0.5 mg/i of L- arginine to the
essential components mentioned above. Electroless copper plating was
carried out using the resulting plating solution. Plating deposition rate,
plated surface appearance, solution stability, and mechanical properties
were shown in Table 3. Results of adhesive strength to a dry film were
shown in Table 4. 40 Example 6 An electroless copper plating solution was
prepared by adding 5 mg/I of a,c'-dipyridyl and 10 mg/I of L- arginine to
the essential components mentioned above. Electroless copper plating was
carried out using the 45  resulting plating solution. Plating deposition
rate, plated surface appearance, solution stability, and mechanical
properties were shown In Table 3. Results of adhesive strength to a dry
film were shown In Table 4. Example 7 50 An electroless copper plating
solution was prepared by adding 0.5 mg/I of L-arginine and 3 mg/I of potas-
sium ferrocyanide to the essential components mentioned above. Electroless
copper plating was carried out using the resulting plating solution.
Plating deposition rate, plated surface appearance, solution stability, and
mechanical properties were 55  shown in Table 3. Results of adhesive
strength to a dry film were shown in Table 4. 4 



EP 0 378 407 81 Example 8 An electroless copper plating solution was
prepared by adding 3 mg/I of L-arginine and 3 mg/I of potassium
nickelcyanide to the essential components mentioned above. Electroless
copper plating was carried out using 5   the resulting plating solution.
Plating deposition rate, plated surface appearance, solution stability, and
mechanical properties were shown In Table 3. Results of adhesive strength
to a dry film shown In Table 4. Example 9 10 An electroless copper plating
solution was prepared by adding 10 mg/I of ace-dipyridyl, 0.05 mg/i of
L-ar- ginine and 0.1 mg/i of potassium ferrocyanide to the essential
components mentioned above. Electroless cop- per plating was carried out
using the resulting plating solution. Plating deposition rate, plated
surface appearance, solution stability, and mechanical properties were 15
shown In Table 3. Results of adhesive strength to a dry film were shown in
Table 4. Example 10 An electroless copper plating solution was prepared by
adding 30 mgfi of a,ce-dipyridyl, 0.1 mgfi of L-ar- 20  ginine and 0.1 mg/I
of potassium nickelcyanide to the essential components mentioned above.
Electroless cop- per plating was carried out using the resulting plating
solution. Plating deposition rate, plated surface appearance, solution
stability, and mechanical properties were shown in Table 3. Results of
adhesive strength to a dry film were shown in Table 4. 25  Comparative
Example 1 An electroless copper plating soiution was prepared by adding
30mg/i of a,ae-dipyridyi, 5mg/i of potassium ferrocyanide and 0.5 mg/i of
thiourea to the essential components mentioned above. Electoless copper
plating was carried out using the resulting plating solution. 30
Plating deposition rate, plated surface appearance, solution stability, and
mechanical properties were shown in Table 3. Results of adhesive strength
to a dry film were shown In Table 4. Comparative Example 2 35      An
electroless copper plating solution was prepared by adding 30 mg/I of
a,a'-dipyridyl, 5 mg/l of ferro- cyanide and 0.5 mg/il of rhodanine to the
essential components mentioned above. Electroless copper plating was
carried out using the resulting plating solution. Plating deposition rate,
plated surface appearance, solution stability, and mechanical properties
were shown In Table 3. Results of adhesive strength to a dry film were
shown in Table 4. 40 Comparative Example 3 An electroless copper plating
solution was prepared by adding 30 mg/i of ac-dipyridyl, 5 mg/i of ferro-
cyanide and 0.5 mg/i of 2-mercaptobenzothiazole to the essential components
mentioned above. Electroless 45 copper plating was carried out using the
resulting plating solution. Plating deposition rate, plated surface
appearance, solution stability, and mechanical properties were shown in
Table 3. Results of adhesive strength to a dry film were shown In Table 4.
Comparative Example 4 



50 An electroless copper plating solution was prepared by adding 30 mg/i of
aae-dipyridyl, and 25 mg/i of so- dium cyanide to the essential components
mentioned above. Electroless copper plating was carried out using the
resulting plating solution. Plating deposition rate, plated surface
appearance, solution stability, and mechanical properties were 55 shown in
Table 3. Results of adhesive strength to a dry film were shown In Table 4.
EP 0 378 407 BI Comparative Example 5 An electroless copper plating
solution was prepared by adding 30 mg/i of acz-dipyridyl and 25 mg/I of
lac- tonitrile to the essential components mentioned above. Electroless
copper plating was carried out using the 5 resulting plating solution.
Plating deposition rate, plated surface appearance, solution stability, and
mechanical properties were shown in Table 3. Results of adhesive strength
to a dry film were shown in Table 4. Comparative Example 6 10 An
electroless copper plating solution was prepared by adding 30 mg/I of
a,ce-dipyridyl and 5 mg/I of po- tassium ferrocyanide to the essential
components mentioned above. Electroless copper plating was carried out
using the resulting plating solution. Plating deposition rats, plated
surface appearance, solution stability, and mechanical properties were 15
shown in Table 3. Results of adhesive strength to a dry film were shown in
Table 4. Comparative Example 7 An electroless copper plating solution was
prepared by adding 30 mg/I of a,ca-dipyridyl and 5 mg/i of rho- 20 danine
to the essential components mentioned above. Electroless copper plating was
carried out using the resulting plating solution. Plating deposition rate,
plated surface appearance, solution stability, and mechanical properties
were shown in Table 3. Results of adhesive strength to a dry film were
shown in Table 4. 25                                     Table  1 Treating
time No.   |            Pretreating  steps                      (min) 1
CLC-201  *1 60C                                  4 35           2
Washing  with  hot water                          2 3         Washing with
water                                2 4         Ammonium  persulfate
2 40           5         Washing  with water
1 6         10%  H2So4                                        1 7
Washing  with water                               1 45 8         Predipping
(PD-201)  *2                          3 9         HS-201B  *3
8 co         10          Washing  with water
3 



11         ADP-301  *4                                       .5 12
Washing with water                                 1 55 13
Electroless  copper  plating                     30 6    EP 0 378 407 BI
Note) *1: CLC-201: Cleaner conditioner for degreasing 6 K...-
(mfd. by Hitachi Chemical Co., Ltd.) *2: Predipping (PD-201):
Hydro-extracting, 10                        pretreating liquid for
electroless plating (mfd. by Hitachi Chemical Co., Ltd.) 15 *3: HS-201B:
Catalyst of electroless copper plating (mfd. by Hitachi Chemical Co., Ltd.)
*4:  ADP-301:  Adhesion accelerating agent (mfd. by Hitachi Chemical Co.,
ltd.) 25 30 35 40 45 50 55 7    EP 0 378 407 BI Table 2 5 No.
Steps                Treating time  Note 10     1   Plating pretreating
step              -          *5 2   Electroless copper plating          30
3   Washing with water                   1 15     4   Washing with hot
water                2 (50-600C) 



5   Rust prevention treatment            2 20     6   Washing with water
1 7   Washing with water                   1 8   Washing with hot water
2 25                         (50-600C) 9   Drying (85-900C)
20 10   Laminating (4 kg/cm2)                           *6 30 11   Baking
*7 12   Development 35    13   Electric plating                     42
*8 14   Solder plating                      12          *9 Note) *5: Steps
shown in Table 1 *6: Preheating at 500C 45         *7:  Light exposure
amount upper stage 75 mJ lower stage 65 mJ *8:  3 A/dm2 *9: 2 A/dmn2 55 8
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sstdex~a                3T   ~lwUIUX 50 In the following Examples 11-13 and
Comparative Examples 8-10. them were used as essential compo- nents 10 gAl
of cupric sulfate pentahydrate, 45 gl of ethylenedlaminettraacetic acid,
and 3 mll of formalin (37%) to adjust the pH 12.50 (at 20C). Electroless
copper plating was carried out using a plating solution at 55 a liquid
temperature of 70C for 1 hour with a plating area of 1.0 dm2ll. Mechanical
properties were measured as follows. That is, a stainless steel plate was
subjected to a sen- sitizing treatment for 5 minutes using 118201 B (mfd.
by Hitachi Chemical Co., Ltd.), washing with water, fol- lowed by
activation for5 minutes using an adhesion accelerator(ADP-201, mfd. by
Hitachi Chemical Co., Ltd.). 12    EP 0 378 407 B1 After washing with
water, electroless copper plating was carried out to give a plated film of
25 prn to 30 gm thick. Elongation (%) of plated film was measured by
peeling the plated film from the stainless steel plate, cutting the plated
film in a size of 10 mm wide and 100 mm long to give a sample to be
measured, and subjecting to 5   the measuring using a tensilometer (mfd. by
Toyo Baldwin Co.) at a tensile speed of I mm/min and chuck dis- tance of 15
mm, referring to JIS Z 2241. Tensile strength of plated film was measured
referring to JIS C6482. Example 11 10 An electroless copper plating
solution was prepared by adding 5 mg/I of potassium ferrocyanide and 0.5
mg/l of L-arginine to the essential components mentioned above. Electroless
copper plating was carried out using the resulting plating solution.
Plating deposition rate, plated surface appearance, elongation and tensile
strength were shown in Table 15  5. Example 12 An electroless copper
plating solution was prepared by adding 0.05 mg/I of potassium ferrocyanide
and 20  0.05 mg/I of L-arginine to the essential components mentioned
above. Electroless copper plating was carried out using the resulting
plating solution. Plating deposition rate, plated surface appearance,
elongation and tensile strength were shown in Table 5. 25  Example 13 An
electroless copper plating solution was prepared by adding 30 mg/I of
potassium ferrocyanide and 50 mgI of L-arginine to the essential components
mentioned above. Electroless copper plating was carried out using the
resulting plating solution. 30      Plating deposition rate, plated surface
appearance, elongation and tensile strength were shown In Table 5.
Comparative Example 8 35      An electroless copper plating solution was
prepared by adding 10 mg/l of sodium cyanide and 0.5 mg/i of thiourea to
the essential components mentioned above. Electroless copper plating was
carried out using the 



resulting plating solution. Plating deposition rate, plated surface
appearance, elongation and tensile strength were shown in Table 5. 40
Comparative Example 9 An electroless copper plating solution was prepared
by adding 30 mgA of a,a'-dipyridyl and 0.5 mg/I of 2- mercaptobenzothiazole
to the essential components mentioned above. Electroless copper plating was
carried 45  out using the resulting plating solution. Plating deposition
rate, plated surface appearance, elongation and tensile strength were shown
in Table 5. Comparative Example 10 50 An electroless copper plating
solution was prepared by adding 5 mg/l of sodium cyanide, 30 mg/I of a,ac-
dipyridyl and 0.05 mg/ of 2-mercaptobenzohiazole to the essential
components mentioned above. Electroless copper plating was carried out
using the resulting plating solution. Plating deposition rate, plated
surface appearance, elongation and tensile strength were shown in Table 55
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the deposited copper obtained by using the electroless copper plating
solution is dif- ficult to be covered by an oxidizing film. Thus, even If
the electroless copper plating solution is applied to the 45   primary
panel electric copper plating-omitting process wherein a dryfilm Is
directly laminated without chemical and mechanical polishing, the
adhesiveness between the deposited copper and the dry film is excellent.
Fur- ther, no plating blisters take place and the plating solution Is
remarkably stable. Moreover, when the electroless copper plating solution
of the present invention is used, there can be ob- tained plated films
remarkably high in ductilityand excellent in mechanical properties. In
addition, printed wiring 



50 boards obtained by using this plating solution are remarkably excellent
In connection reliability. Claims 55   1. An electroless copper plating
solution comprising a cupric salt, a copper complexing agent, a reducing
agent for copper ions, a pH adjuster to adjust the pH 11.80 to 13.00, and
L-arginine and at least one of a,a'-dipyridyl and a cyano complex compound.
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"4 "4i 0~ 40 As mentioned above, the deposited copper obtained by using the
electroless copper plating solution is dif- ficult to be covered by an
oxidizing film. Thus, even if the electroless copper plating solution Is
applied to the 45   primary panel electric copper plating-omnitting process
wherein a-dry film is directly laminated without chemical and mechanical
polishing, the adhesiveness between the deposited copper and the dry film
is excellent. Fur- ther, no plating blisters take place and the plating
solution Is remarkably stable. Moreover, when the electroless copper
plating solution of the present invention Is used, there can be ob- tained
plated films remarkably high in ductility and excellent in mechanical
properties. In addition, printed wiring 50   boards obtained by using this
plating solution are remarkably excellent in connection reliability. Claims
55   1.  An electroless; copper plating solution comprising a cupric salt,
a copper complexing agent, a reducing agent for copper ions, a pH adjuster
to adjust the pH 11.80 to 13.00, and L-arginine and at least one of
a,c'-dipyridyi and a cyano complex compound. 15  
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c   L  M  S* 2. A solution according to claim 1 comprising a,a'-dipyridyl.
3. A solution according to claim 2 comprising L-arginine at a concentration
of 0.05 to 50 mg/I and a,a'-dipyr- idyl at a concentration of 5 to 100
mg/I. 5 4. A solution according to cdaim 1 comprising a cyano complex
compound. 5. A solution according claim 4 comprising L-arginine at a
concentration of 0.05 to 50 mgAI and the cyano complex compound at a
concentration of 0.05 to 30 mgAI. 10  6. Asolution according to claim 4 or
claim 5 comprising at least one cyano complex compound selected from sodium
ferrocyanide, potassium ferrocyanide, sodium ferricyanide, potassium
ferricyanide, potassium nickelcyanide and sodium nitroprusside. 7. A
solution according to claim 1 comprising a,a'-dipyridyl and a cyano complex
compound. '5 8. A solution according to claim 7 comprising L-arginine at a
concentration of 0.05 to 50 mg/I, a,ca'-dipyridyl at a concentration of 5
to 100 mgA and the cyano complex compound at a concentration of 0.05 to 30
mg/. 20  9. Asolution according to claim 7 orclaim 8 comprising at least
one cyano complex compound selected from sodium ferrocyanide, potassium
ferrocyanide, sodium ferricyanide, potassium ferricyanide, potassium
nickelcyanide and sodium nitroprusside. 10. Use of a solution according to
any one of claims 1 to 9 In electroless plating. 25 Patentanspriche 1.
Losung fOr die stromlose Kupferplattlerung, dadurch gekennzelchnht, daM sie
eln Kupfer(ll)-Salz, ein 30      Kupferkomplexlerungsmittel, eln
Reduktionsmittel fOr Kupferlonen, ein pH-Einstellungsmittel zur Einstel-
lung des pH-Wertes auf 11,80 bis 13,00 und L-Arginin und mindestens eines
von aL,a'-Dipyridyl und einer Cyanokomplexverbindung enthilt. 2. Losung
nach Anspruch 1, dadurch gokennzelchnot, daB sle aL,a'-Dipyridyl enthalt 35
3.  Losung nach Anspruch 2, dadurch gekennzelchnet, daM sle L-Arginin in
elner Konzentration von 0,05 bis 50 mg/l und a,c'-Dlpyridyl in einer
Konzentration von 5 bls 100 mg/i enthfilt. 4. L8sung nach Anspruch 1,
dadurch gekennzelchnet, dal sie elne Cyanokomplexverbindung enthalt. 40  5.
Losung nach Anspruch 4, dadurch gekennzelchnet, dae sie L-Arginin In einer
Konzentratlon von 0,05 bis 50 mg/li und die Cyanokomplexverblndung in elner
Konzentration von 0,05 bis 30 mg/I enthalt. 6. L8sung nach Anspruch 4 oder
5, dadurch gokennzelchnet, daB  sie mindestens eine Cyanokomplexverbindung,
ausgewahlt aus Natriumferrocyanid, Kaliumferrocyanid, Natriumferricyanid,
4S      Kaliumferricyanid, Kaliumnickelcyanid und Natriumnitroprussid,
enthilt. 7. Losung nach Anspruch 1, dadurch gekennzelchnet, daB sie
a,a'-Dipyridyi und elne Cyano- komplexverbindung enthalt. 8.  L8sung nach
Anspruch 7, dadurch gokennzelchnot, da sale L-Arginin In einer
Konzentration von 0,05 bis 50 mg/l, ca'-Dipyridyi In einer Konzentration
von 5 bis 100 mg/I und die Cyanokomplexverbindung in einer Konzentration
von 0,05 bis 30 mg/l enthalt. 



9. Losung nach Anspruch 7 oder 8, dadurch gekennzelchnot, daB sle
mindestens eine Cyanokomplexverbindung, ausgewahit aus Natriumferrocyanid,
Kallumferrocyanid, Natriumferricyanid, u5      Kaliumferricyanid,
Kallumnickelcyanid und Natriumnitroprussid, enthfilt. 10. Verwendung einer
L8sung nach elnem der Ansprflche 1 bis 9 belm stromlosen Plattieren.    EP
0 378 407 B1                      I l!II II 1lill Mlul II I!iI
Revendlcations 1. Solution de culvrage chimique, comprenantun sel
cuivrique, un agentdecomplexation du culvre, un agent de r6duction des ions
de cuivre, un agent d'ajustement du pH, qui permet d'aJuster le pH t une
valeur 5       situ6e entre 11,80 et 13,00, de la L-arginine et au moins un
compose cholsi parmi l'a,a'-dipyridyle et un compose complexe cyan6. 2.
Solution conforme A la revendicatlon 1, comprenant de l'ac'-dipyridyle. 10
3. Solution conforme A la revendicatlon 2, comprenant de la L-arginine en
une concentration de 0,05 A 50 mg/l et de l'a,a'-dipyridyle en une
concentration de 5 a 100 mg/i. 4. Solution conforms A la revendicatlon 1,
comprenant un compose complexe cyane. 5. Solution conforme A Ia
revendicatlon 4, comprenant de la L-arginine on une concentration de 0,05 A
50 16      mg/I et un compose complexe cyane en une concentration de 0,05 A
30 mg/il. 6  Solution conforme A la revendication 4 ou 5, comprenant au
moins un compose complexe cyane choisi parmi le ferrocyanure de sodium, le
ferrocyanure de potassium, le ferricyanure de sodium, 1s ferricyanure de
potassium, le nickelcyanure de potassium et le nitroprussiate de sodium. 20
7. Solution conforms A la revendication 1, comprenant de l'a,a'-dipyridyle
et un compose complexe cyane. 8. Solution conforme A la revendication 7,
comprenant de la L-arginine en une concentration de 0,05 A 50 mg/li, de
I'a,ce-dipyridyle en une concentration de 5 A 100 mg/l et un compose
complexe cyane en une 25      concentration de 0,05 a 30 mg/l. 9. Solution
conforms A la revendication 7 ou 8, comprenant au molns un compose complexe
cyane choisi parmi le ferrocyanure de sodium, le ferrocyanure de potassium,
le ferricyanure de sodium, le ferricyanure de potassium, lo nickelcyanure
de potassium et le nitroprussiate de sodium. 30 10. Emplol d'une solution
conforme A l'une quelconque des revendications I A 9, pour lo cuivrage
chimique. 35 40 45 50 55 17    


