
x        0 107 087 Description This invention relates to an electroless
copper deposition solution capable of forming a deposited film with high
elongation comprising 5      (a) cupric ions, a complexing agent for cupric
ions, a reducing agent and a pH-adjusting agent, and (c) at least one
member selected from the group consisting of an inorganic cyanide and
a,a'-dipyridyl. In the manufacture of printed wiring boards, an electroless
copper deposition solution is used for forming conductors on insulating
substrates. Formation of conductors on insulating substrates by the use of
an electroless copper deposition solution is currently conducted mainly by
the following two processes. 10     In one process called the full additive
process, a plating resist is coated on non-conductor parts of an insulating
substrate and the insulating substrate is immersed in an electroless copper
deposition solution, whereby conductors of an electroless deposited copper
film are formed on parts of the insulating substrate not coated with the
plating resist. In another process called the semi-additive process,- an
insulating substrate is immersed in an electroless copper deposition
solution to form a thin electroless copper 15  deposition film on the whole
surface of the insulating substrate; a plating resist is coated on
non-conductor parts of the resulting substrate; electroplating of copper is
effected to form an electrodeposited copper film on resistless parts; the
plating resist is removed and further the thin electroless deposited copper
film at the parts where the electrodeposited copper film is not formed is
removed by quick etching; thereby conductors are formed. 20      These
electroless copper deposition solutions are composed of a cupric salt such
as cupric sulfate, an alkali-soluble complexing agent for cupric ions such
as ethylenediaminetetraacetic acid, a reducing agent such as formaldehyde
and a pH-adjusting agent which is an alkali hydroxide. Deposited films
obtained therefrom are generally brittle. In order to improve this
drawback, proposals have been made wherein various additives such as
a,a'-dipyridyl, 1,10-orthophenanthroline, an inorganic cyanide and a
polyalkylene 25  glycol are added to the above solutions. However, no
sufficient improvement has been achieved yet. For example, US-A-3,095,309
discloses an electroless copper deposition solution to which an inorganic
cyanide is added. However, mere addition of an inorganic cyanide does not
sufficiently improve the elongation of the deposited film. Also,
US-A-3,607,317 discloses an electroless copper deposition solution to which
an inorganic 30  cyanide and a polyalkylene oxide are added. This addition
of an inorganic cyanide and a polyalkylene oxide does not sufficiently
improve the elongation of the deposited film, either. Further, because the
polyalkylene oxide added has little surface activity, there are formed at
times places not wetted by the plating solution, on the surface to be
plated, whereby the deposited film becomes non-uniform. In order to prevent
this, the polyalkylene oxide is added in an increased quantity, however, it
is disadvantageous from an economical 35   point of view. Furthermore, the
effect of its combined use with an inorganic cyanide is obtained only when
the polyalkylene oxide has a molecular weight of 10,000 to several
millions. Further, US-A-4,099,974 discloses an electroless copper
deposition solution to which a,a'-dipyridyl and a polyethylene glycol are
added for improving the elongation of the deposited film. In this solution,
in order to obtain a uniform deposited film with a good elongation, the
polyethylene glycol should be used in 40   a large quantity because the
polyethylene glycol has little surface activity. In addition, the high
elongation of the deposited film can be obtained only when a high plating
temperature is used and the plating solution has a high pH of 12.5 to 13.0.
This imposes restrictions on insulating substrates to be used. For example,
phenolic paper-base laminates which can be punched out at normal
temperatures and are used for low- price printed circuit boards, cannot be
applied to the above deposition solution. 45      FR-A-2,065,996 discloses
electroless copper deposition solution comprising among others
polyoxyalkylene compounds such as polyoxyethylene glycol ethers. 



The object of this invention is to provide an electroless copper deposition
solution capable of forming a deposited film with high elongation.
According to the present invention, this object is achieved in an
electroless copper deposition solution 50   as mentioned above comprising
further (b) a polyoxyethylene ether of the formula: [err] 55  wherein R1
and R2 are independently hydrogen, an alkyl group having 1 to 18 carbon
atoms or an alkenyl group having 1 to 18 carbon atoms but R1 and R2 cannot
be hydrogen at the same time; and n is 2 or more. The component (a) of the
electroless copper deposition solution according to this invention is the
same as those used in conventional electroless copper deposition solutions
and comprises the following compounds. 60      The cupric ions can be
supplied by organic and inorganic cupric salts alone or as a mixture
thereof, for example, cupric sulfate, cupric nitrate, cupric chloride,
cupric bromide, cupric acetate and the like. The complexing agent for these
cupric ions is a compound which can react with cupric ions to form
complexes soluble in aqueous alkali solutions. Typical examples of the
complexing agent are ethylene- diamine-tetraacetic acid, sodium salt
thereof, Rochelle salts, N,N,N',N'-tetrakis-(2-hydroxypropyl)- 65
ethylenediamine, triethanolamine, ethylenenitrilotetraethanol, etc. 2
0107 087 As the reducing agent, there can be used formaldehyde,
paraformaldehyde, etc. As the pH-adjusting agent, alkali hydroxides such as
sodium hydroxide, potassium hydroxide and the like can be used. It is
preferable that the electroless copper deposition solution of this
invention has a basic composition 5   comprising 5 to 15 gA. of cupric
sulfate (pentahydrate), 15 to 60 g/l. of ethylenediamine-tetraacetic acid
as a complexing agent and 2 to 20 m/l. of 37% aqueous formaldehyde solution
as a reducing agent, and adjusted to pH 11.6 to 13.0 and being used at a
plating solution temperature of 60 to [err] The polyoxyethylene ether of
the component (b) is a polyoxyethylene monoether or polyoxyethylene diether
represented by the general formula: 10 [err]
(I) wherein R1 and R2 are independently hydrogen, an alkyl group having 1
to 18 carbon atoms or an alkenyl group having 1 to 18 carbon atoms (a
monovalent group derived from an alkene group) but R1 and R2 5   cannot be
hydrogen at the same time. These polyoxyethylene ethers have surface
activity because the (CH2CH2O), moiety of their molecules is hydrophilic
and the R1 moiety or both of R1 and R2 moieties are hydrophobic although
the hydrophobicity differs depending on the carbon atom numbers in the
above specified range. The mark "n" in the general formula (1) is
preferably 2 to 200, more preferably 4 to 150 and most preferably 10 to
120. 20      The carbon atom numbers of R1 and R2 are preferably 1 to 10
because the inhibitory action for plating rate becomes small, and more
preferably 1 to 4 because, in addition to this advantage, foaming tendency
becomes low when continuous aeration is applied for stabilization of the
plating solution. As the polyoxyethylene ether, there can be used, for
example, a polyoxyethylene monomethyl ether of the formula: 25 



[err] having a molecular weight (number average molecular weight - the same
definition will be applied hereinafter) of 900, 2000 or 5000, a
polyoxyethylene dimethyl ether of the formula: 30
[err] having a molecular weight of 400, a polyoxyethylene methyl allyl
ether of the formula: [err] 35 having a molecular weight of 800, a
polyoxyethylene monooleyl ether of the formula: [err] having a molecular
weight of 800 or 1000. 40       These polyoxyethylene ethers can be
available commercially, for example, from, WAKO PURE CHEMICAL INDUSTRIES,
LTD. (Japan), TOKYO KASEI KOGYO CO., LTD. (Japan) and ALDRICH CHEMICAL CO.
(U.S.A.). These compounds can also be commercially available from many oils
and fats manufactures; for example, NIPPON OILS AND FATS CO., LTD. (Japan)
markets polyoxyethylene monoethers under a trade name of UNIOX MO series
and polyoxyethylene diethers under trade names of UNIOX MM0 series 45   and
UNIOX MAO series. Polyoxyethylene ethers can be used alone or as a mixture
thereof. The concentration of polyoxyethylene ethers is preferably 0.1 g/l.
or higher and more preferably 0.5 g/l. or higher. The concentration of 1
g/l. or higher gives the best result probably because this concentration
provides a sufficient quantity of the polyoxyethylene ether at the surface
to be deposited. Since no further 50   improvement of the elongation is
obtained by addition of too large a quantity of the polyoxyethylene ether,
the upper limit of its addition is preferably 5 gA. from the economical
standpoint but this compound may be added up to its solubility limit. As
the component (c), there can be used at least one member selected from the
group consisting of inorganic cyanides and a,a'-dipyridyl. When an
inorganic cyanide is used as the component (c), not only the deposited film
with high elongation is resulted, but also an electroless copper deposition
solution can be used at a wide pH range of, for example, 11.5 to 13.0
whereby the use of phenolic paper-base laminates which can be punched out
at normal temperatures becomes possible. However, these meritorious effects
and advantages can be obtained only when the component (b) and the
component (c) are used in combination, and these cannot 60   be obtained
when the component (b) is not used and only the component (c) is used. As
the inorganic cyanide, there can be used sodium cyanide (NaCN), potassium
cyanide (KCN), nickel cyanide (NiCN), cobalt cyanide (Co(CN)2), sodium
ferrocyanide (Na4[Fe(CN)6]), potassium ferrocyanide (K4[Fe(CN)[err], sodium
ferricyanide (Na3[Fe(CN)6]), potassium ferricyanide (K3[Fe(CN6]), potassium
nickel cyanide (K2NI(CN)6), sodium nitroprusside (Na2Fe(CN)5(NO)) and the
like. These compounds can be used alone or as a mixture thereof. 3    0 107
087 The concentration of the inorganic cyanide is preferably 5 to 100 mg/I.
When the concentration is lower than 5 mg/I. or higher than 100 mg/I., no
deposited film with a sufficiently high elongation is obtained. The
concentration is more preferably 6 to 60 mg/I. and most preferably 10 to 30
mg/I. When a,a'-dipyridyl is used as the component (c), not only a
deposited film with high elongation is 5   obtained, but also the
elongation of a deposited film obtained from the deposition solution is not
lowered 



even if the solution is used for a long period of time such as, for
example, 20 to 30 hours or longer. However, these meritorious effects and
advantages can be obtained only when the component (b) and the component
(c) are used in combination, and these cannot be obtained when the
component (b) is not used and only the component (c} is used. 10      The
concentration of a,a'-dipyridyl is preferably 5 to 300 mg/I. When it is
lower than 5 mg/I., no deposited film with a sufficiently satisfactory and
high elongation can be obtained. When the concentration is higher than 300
mg/I., the plating rate is reduced disadvantageously. The concentration is
more preferably 10 to 150 mg/I. and most preferably 15 to 50 mg/I. When an
inorganic cyanide and a,a'-dipyridyl are used together as the component
(c), not only a 15  deposited film with high elongation is obtained, but
also an electroless copper deposition solution can be used at a wide pH
range of, for example, 11.5to 13.0 andfurtherthe elongation of a deposited
film obtained from the deposition solution is not lowered, even if the
solution is used for a long period of time such as, for example, 20 to 30
hours or longer. However, these meritorious effects and advantages can be
obtained only when the component (b) and the component (c) are used in
combination and they can not be obtained 20   when the component (b) is not
used and only the component (c) is used. When aa'-dipyridyl and an
inorganic cyanide are used in combination as the component (c), the
concentration of aa'-dipyridyl is preferably 5 to 300 mg/I., more
preferably 10 to 150 mg/l. and most preferably 15 to 50 mg/I. and the
concentration of the inorganic cyanide is preferably 0.05 to 5 mg/l., more
preferably 0.1 to 3 mg/I. and most preferably 0.2 to 2 mg/I. 25      As
described above, by the use of a small quantity of an inorganic cyanide
which is toxic in addition to a,a'-dipyridyl, a deposited film with high
elongation can be obtained at a wide pH range of the electroless copper
deposition solution of 11.5 to 13.0 and also even phenolic paper-base
laminates which can be punched out at normal temperatures can be used.
Further, since the cyanide is used at a low concentration, the reaction
rate between cyan ions and other components of the plating solution is low
and consequently 30   the rate of accumulation of the resulting reaction
products in the plating solution is low and accordingly there is little
fear that the merit of cyanide addition is reduced. This invention is
illustrated by way of the following Examples. Example 1 35       A basic
electroless copper deposition solution was prepared from  10 g/l. of cupric
sulfate (pentahydrate), 45 g/l. of ethylenediaminetetraacetic acid and 3.5
mA. of 37% formaldehyde solution. To this basic solution were added two
kinds of additives, namely, an inorganic cyanide and a polyoxyethylene
ether, in the following three different combinations. 40
Inorganic cyanide         Polyoxyethylene ether 1. Sodium       20mg/l.
Polyoxyethylene mono-        2 g/l. cyanide              methyl ether (M.W.
900, UNIOX M 900, manufactured 45
by NIPPON OILS AND FATS CO., LTD.) 2. Sodium       30 mg/l. Polyoxyethylene
mono-       1 gA. ferrocyanide         oleyl ether (M.W. 50
1000, manufactured by TOKYO KASEI CO., LTD.) 3. Sodium       20 mg/I.
Polyoxyethylene mono-      2 g/l syanide              methyl ether (M.W. 55
2000, UNIOX M 2000, manufactured by 



NIPPON OILS AND FATS CO., LTD.) 60 The resulting three solutions were
adjusted to respective pHs of 12.0, 12.3 and 12.0 at [err], whereby three
kinds of electroless copper deposition solutions were produced. In each of
these plating solutions was immersed a stainless steel plate which had been
subjected to treatment with a catalyst for the plating reaction, and
plating was conducted at a plating solution 65   temperature of [err] to
form a deposited film having a thickness of 25 to 35 um. The plating rate,
the 4    0 107 087 elongation rate of deposited film and the appearance of
deposited film were shown in Table 1. The elongation rate of deposited film
was measured as follows: A deposited film was peeled off from a stainless
steel plate, and cut into a size of 10 mm wide and 100 mm long for giving a
test piece for tensile tests. The test piece was subjected to the tensile
test at a cross 5   head speed of 1 mm/min and a gaze length of 15 mm by
the use of a tensile tester (TENSILON/ UTM-1-5000BW, manufactured by TOYO
BALDWIN CO., LTD. (Japan). Comparative Example 1 To the same basic
electroless copper deposition solution as used in Example 1 was added 20
mgA. of 10  sodium cyanide. The resulting solution was adjusted to a pH of
12.0 at [err] to obtain an electroless copper deposition solution. A
plating film was formed in the same manner as described in Example 1. The
plating rate, the elongation rate of deposited film and the appearance of
deposited film were shown in Table 1. Comparative Example 2 15      To the
same basic electroless copper deposition solution as used in Example 1 was
added 1 g/l. of a polyoxyethylene monomethyl ether (M.W. 2000, UNIOX M
2000, manufactured by NIPPON OILS AND FATS CO., LTD.). The resulting
solution was adjusted to a pH of 12.6 at [err] to obtain an electroless
copper deposition solution. A deposited film was formed in the same manner
as described in Example 1. The plating rate, the elongation rate of
deposited film and the appearance of deposited film were shown in 20
Table 1. Comparative Example 3 To the same basic electroless copper
deposition solution as shown in Example 1 were added 30 mg/l. of
a,a'-dipyridyl and 1 g/l., 1 g/l. and 10 g/I. of polyethylene glycol (M.W.
600) manufactured by WAKO PURE 25   CHEMICAL INDUSTRIES, LTD., to obtain
three kinds of sorutions. These solutions were adjusted to respective pHs
of 12.0, 12.6 and 12.6 at [err] to obtain three kinds of electroless copper
deposition solutions. In each solution, a deposited film was formed in the
same manner as described in Example 1. The plating rate, the elongation
rate of deposited film and the appearance of deposited film were shown in
Table 1. 30 Comparative Example 4 To the same basic electroless copper
deposition solution as shown in Examples 1 were added 30 mg/I. of sodium
cyanide and 1 g/l. of a polyethylene glycol (M.W. 600, manufactured by WAKO
PURE CHEMICAL INDUSTRIES, LTD.). The resulting solution was adjusted to a
pH of 12.0 at [err] to obtain an electroless 35   copper deposition
solution. A deposited film was formed in the same manner as described in
Example 1. The plating rate, the elongation rate of deposited film and the
appearance of deposited film were shown in 



Table 1. Example 2 40      A basic electroless copper deposition solution
was prepared from  10 g/l. of cupric sulfate (pentahydrate), 45 g/l. of
ethylenediaminetetraacetic acid and 3.5 ml/I. of 37% formaldehyde solution.
To this basic solution were added two kinds of additives, namely
a,a'-dipyridyl and a polyoxyethylene ether, in the following three
combinations. 45                 1. aa'-         30 mgA. Polyoxyethylene
mono-           2 g/l. Dipyridyl            methyl ether (M.W. 2000, UNIOX
M 2000, manufactured by NIPPON OILS AND FATS 50
CO., LTD.) 2. aa'-        20 mg/l. Polyoxyethylene                1g/l.
Dipyridyl            methyl allyl ether (M.W. 800, UNIOX MA 55
800, manufactured by NIPPON OILS AND FATS CO., LTD.) 3. a,a'-        40
mg/I. Polyoxyethylene mono-         0.5 g/l. 60
Dipyridyl             oleyl ether (M.W. 700, manufactured by TOKYO KASEI
CO., LTD.) The resulting three solutions were adjusted to a pH of 12.6 at
[err], whereby three kinds of electroless 65   copper deposition solutions
were produced. 5    0 107 087 In each of these plating solutions was
immersed a stainless steel plate which had been subjected to treatment with
a catalyst for the plating reaction, and plating was conducted at a plating
solution temperature of [err] to form a deposited film having a thickness
of 25 to 35 pm. The plating rate, the elongation rate of deposited film and
the appearance of deposited film were shown in Table 2. 5      The
elongation rate of deposited film was measured as follows: A deposited film
was peeled off from a stainless steel plate, and cut into a size of 10 mm
wide and 100 mm long for giving a test piece for tensile tests. The test
piece was subjected to the tensile test at a cross head speed of 1 mm/min
and a gaze length of 15 mm by the use of a tensile tester (TENSILON/
UTM-1-5000BW, manufactured by TOYO BALDWIN CO., LTD. (Japan)). 10 Example 3
To the same basic electroless copper deposition solution as used in Example
2 were added 1 mg/l. of sodium cyanide, 30 mg/I. of a,a'-dipyridyl and 2
g/l. of a polyoxyethylene monomethyl ether (M.W. 2000, UNIOX M 2000,
manufactured by NIPPON OILS AND FATS CO., LTD.). The resulting solution was
adjusted 15 to five levels of pHs, namely, 11.7,12.0,12.3,12.6 and 13.0 at
[err], whereby five kinds of electroless copper deposition solutions were
produced. In each solution, a deposited film was formed in the same manner
as described in Example 2. 



The plating rate, the elongation rate of deposited film and the appearance
of deposited film were shown in Table 2. 20 Comparative Example 5 To the
same basic electroless copper deposition solution as shown in Example 2 was
added 20 mg/l. of sodium cyanide. The resulting solution was adjusted to a
pH of 12.0 at [err] to obtain an electroless copper deposition solution. In
the same manner as described in Example 2, a deposited film was formed. The
25   plating rate, the elongation rate of deposited film and the appearance
of deposited film were shown in Table 2. Comparative Example 6 To the same
basic electroless copper deposition solution as used in Example 2 was added
30 mg/I. of 30 a,a'-dipyridyl. The resulting solution was adjusted to two
levels of pHs, namely, 12.0 and 12.6 at [err] to obtain two kinds of
electroless copper deposition solutions. In each of these solutions, a
deposited film was formed in the same manner as described in Example 2. The
plating rate, the elongation rate of deposited film and the appearance of
plating film were shown in Table 2. 35
Comparative Example 7 To the same basic electroless copper deposition
solution as used in Example 2 were added 1 mg/I. of sodium cyanide and 30
mg/I. of a,a'-dipyridyl. The resulting solution was adjusted to a pH of
12.0 at [err] to obtain an electroless copper deposition solution. In the
same manner as described in Example 2, a deposited film was formed. The
plating rate, the elongation rate of deposited film and the appearance of
40    deposited film were shown in Table 2. Comparative Example 8 To the
same basic electroless copper deposition solution as used in Example 2 were
added 30 mg/I. of a,a'-dipyridyl and 1 g/l., 1 g/l. and 10 g/l. of a
polyethylene glycol (M.W. 600) manufactured by WAKO PURE 45    CHEMICAL
INDUSTRIES, LTD., to obtain three kinds of solutions. These solutions were
adjusted to respective pHs of 12.0, 12.6 and 12.6 at 20C to obtain three
kinds of electroless copper deposition solutions. In each solution, a
deposited film was formed in the same manner as described in Example 2. The
plating rate, the elongation rate of deposited film and the appearance of
deposited film were shown in Table 2. 50 Comparative Example 9 To the same
basic electroless copper deposition solution as used in Example 2 were
added 1 mg/I. of sodium cyanide and 1 g/l. of a polyethylene glycol (M.W.
600) manufactured by WAKO PURE CHEMICAL INDUSTRIES, LTD. The resulting
solution was adjusted to a pH of 12.0 at 20C to obtain an electroless 55
copper deposition solution. In the same manner as described in Example 2, a
deposited film was formed. The plating rate, the elongation rate of
deposited film and the appearance of deposited film were shown in Table 2.
Comparative Example 10 60       To the same basic electroless copper
deposition solution as used in Example 2 were added 1 mg/I. of sodium
cyanide, 30 mg/I. of a,a'-dipyridyl and 1 g/l. of a polyethylene glycol
(M.W. 600) manufactured by WAKO PURE CHEMICAL INDUSTRIES, LTD. The
resulting solution was adjusted to a pH of 12.0 at [err] to obtain an
electroless copper deposition solution. In the same manner as described in
Example 2, a deposited film was formed. The plating rate, the elongation
rate of deposited film and the appearance of 65    deposited film were
shown in Table 2. 6  



0 107 087 [err] . [err]    0 107 087 0 C 0 C N    0 107 087 [err] 0 C 0
3 0 [err]    0 107 087                ! Claims 1. An electroless copper
deposition solution comprising (a) cupric ions, a complexing agent for
cupric ions, a reducing agent and a pH-adjusting agent, and 5      (c) at
least one member selected from the group consisting of an inorganic cyanide
and a,a'-dipyridyl, characterized by comprising further (b) a
polyoxyethylene ether of the formula: [err] 10 wherein R1 and R2 are
independently hydrogen, an alkyl group having 1 to 18 carbon atoms or an
alkenyl group having 1 to 18 carbon atoms but R1 and R2 cannot be hydrogen
at the same time; and n is 2 or more. 2. A electroless copper deposition
solution according to Claim 1, wherein the component (c) is an inorganic
cyanide. 15     3. An electroless copper deposition solution according to
Claim 2, wherein the inorganic cyanide is used in an amount of 5 to 100
mg/l. and the polyoxyethylene ether is used in an amount of 0.1 g/l. or
more. 4. An electroless copper deposition solution according to Claim 3,
wherein the inorganic cyanide is at least one member selected from the
group consisting of sodium cyanide, potassium cyanide, sodium ferro-
cyanide, potassium ferrocyanide, sodium ferricyanide, potassium
ferricyanide, potassium nickelcyanide 



20  and sodium nitroprusside. 5. An electroless copper deposition solution
according to Claim 1, wherein the component (c) is a,a'- dipyridyl. 6. An
electroless copper deposition solution according to Claim 5, wherein
aa'-dipyridyl is used in an amount of 5 to 300 mgA and the polyoxyethylene
ether is used in an amount of 0.1 g/l or more. 25      7. An electroless
copper deposition solution according to Claim 1, wherein the component (c)
is a mixture of an inorganic cyanide and a,a'-dipyridyl. 8. An electroless
copper deposition solution according to Claim 7, wherein the inorganic
cyanide is used in an amount of 0.05 to 5 mg/I, a,a'-dipyridyl is used in
an amount of 5 to 300 mI/l and the polyoxyethylene ether is used in an
amount of 0.1 g/l or more. 30      9. An electroless copper deposition
solution according to Claim 1, wherein the polyoxyethylene ether is a
polyoxyethylene monoether or a polyoxyethylene diether. Patentanspruche 35
1. Losung fOr die stromlose Kupferplattierung, enthaltend (a)
Kupfer(Il)-lonen, einen Komplexbildner fOr Kupfer(ll)-lonen, ein
Reduktionsmittel und ein pH- Einstellungsmittel, und (c) mindestens eine
Substapz, ausgewdhlt aus der Gruppe bestehend aus einem anorganischen
Cyanid 40   und a,a'-Dipyridyl, dadurch gekennzeichnet, daS sie weiterhin
(b) eanen Polyoxyethylenether der Formel: R,0-+CH2CH20 n-R2 45 enthalt,
worin R1 und R2 unabhingig voneinander fOr Wasserstoff, eine Alkylgruppe
mit 1 bis 18 Kohlen- stoffatomen oder eine Alkenylgruppe mit 1 bis 18
Kohlenstoffatomen stehen, wobei jedoch RI und R2 nicht gleichzeitig
Wasserstoff sein konnen und n 2 oder mehr ist. 2. Losung fOr die stromlose
Kupferplattierung nach Anspruch 1, dadurch gekennzeichnet, dal die 50
Komponente (c) ein anorganisches Cyanid ist. 3. Losung fOr die stromlose
Kupferplattierung nach Anspruch 2, dadurch gekennzeichnet, daB das
anorganische Cyanid in einer Menge von 5 bis 100 mg/I und der
Polyoxyethylenether in einer Menge von 0,1 g/l oder mehr verwendet warden
sind. 4. Losung fOr die stromlose Kupferplattierung nach Anspruch 3,
dadurch gekennzeichnet, daB das 55   anorganische Cyanid mindestens eine
Substanz, ausgewihIt aus der Gruppe bestehend aus Natrium- cyanid,
Kaliumcyanid, Natriumferrocyanid, Kaliumferrocyanid, Natriumferricyanid,
Kaliumferricyanid, Kaliumnickelcyanid und Natriumnitroprussid ist. 5.
Losung fOr die stromlose Kupferplattierung nach Anspruch 1, dadurch
gekennzeichnet, daB die Komponente lc) a,a'-Dipyridyl ist. 60      6.
Losung for die stromlose Kupferplattierung nach Anspruch 5, dadurch
gekennzeichnet, daB das a,a'- Dipyridyl in einer Menge von 5 bis 300 mg/l
und der Polyoxyethylenether in einer Menge von 0,1 g/l oder mehr verwendet
worden sind. 7. L6sung fOr die stromlose Kupferplattierung nach Anspruch 1,
dadurch gekennzeichnet, daB die Komponente (c) ein Gemisch aus einem
anorganischen Cyanid und a,a'-Dipyridyl ist. 65       8. L6sung fOr die
stromlose Kupferplattierung nach Anspruch 7, dadurch gekennzeichnet, daB
das 10   



C~~~~~~~~~~~~~~~ "                  107 087    clll~llllzII!D! L
anorganische Cyanid in einer Menge von 0,05 bis 5 mgA, das aa'-Dipyridyl in
einer Menge von 5 bis 300 ml/l und der Polyoxyethylenether in einer Menge
von 0,1 gA oder mehr verwendet worden sind. 9. Losung fOr die stromlose
Kupferplattierung nach Anspruch 1, dadurch gekennzeichnet, dae der
Polyoxyethylenether ein Polyoxyethylenmonoether oder ein
Polyoxyethylendiether ist. 5 Revendications 1. Solution de depdt de cuivre
chimique comprenant (a) des ions cuivriques, un agent complexant pour ions
cuivriques, un agent rdducteur et un agent 0  d'ajustement du pH, et (c) an
moins un element du groupe constitue par un cyanure min6ral et
l'a,a'-dipyridyle, caract6ris6 en ce qu'elle comprend, en outre, (b) un
ether de polyoxyethylene de formule: RO+CH2CH20 4nR2 15  dans laquelle RI
et R2 sont ind6pendamment un hydrogene, un groupe alkyle ayant 1 a 18
atomes de carbone ou un groupe alc6nyle ayant 1 A 18 atomes de carbone,
mais R1 et R2 ne peuvent pas atre simultan6ment un hydrogene; et n est
superieur ou egal A 2.-.- 2. Solution de d6p6t de cuivre chimique selon la
revendication 1, dans laquelle le constituant (c) est un cyanure mineral.
20     3. Solution de d6p6t de cuivre chimique selon la revendication 2,
dans laquelle le cyanure mineral est utilis6 A raison de 5 A 100 mg/I et
l'ether de polyoxy6thylene est utilise A raison de 0,1 g/l ou davantage. 4.
Solution de dep6t de cuivre chimique selon la revendication 3, dans
laquelle le cyanure min6ral est au moins un e6lment du groupe constitue par
le cyanure de sodium, le cyanure de potassium, le ferro- cyanure de sodium,
le ferrocyanure de potassium, le ferricyanure de sodium, le ferrocyanure de
potassium, 25  -le nickel-cyanure de potassium et le nitroprussiate de
sodium. 5. Solution de ddp6t de cuivre chimique solon la revendication 1,
dans laquelle le constituant (c) est l'a,a'-dipyridyle. 6. Solution de
dep6t de cuivre chimique solon la revendcication 5, dans laquelle
l'aa'-dipyridyle est utilise A raison de 5 A 300 mg/I et l'6ther de
polyoxy6thylene est utilise A raison de 0,1 gA ou davantage. 30      7.
Solution de d6pdt de cuivre chimique solon la revendication 1, dans
laquelle le constituant (c) est un melange d'un cyanure min6ral et
d'a,a'-dipyridyle. 8. Solution de depdt de cuivre chimique solon la
revendication 7, dans laquelle le cyanure mineral est utilise A raison de
0,05 A 5 mg/I, l'Oa'-dipyridyle est utilise A raison de 5 A 300 mlA/ et
1'6ther de polyoxy- ethylene est utilise a raison de 0,1 g/l ou davantage.
35      9. Solution de dep6t-de cuivre chimique solon la revendication 1,
dans laquelle t'ether de poly- oxyethylene est un mono6ther de
polyoxyethylene ou un diether de polyoxyethylene. 40 45 50 60 6S    


