
EP 0 562 187 B1 Description BACKGROUND OF THE INVENTION 5    1. Field of
the Invention The present invention relates to a process for the production
of printed wiring boards with copper through-holes, i.e., copper
through-hole printed wiring boards. According to the present process, the
printed wiring boards can be produced in a shorter production time, and at
a lower production cost, with a greatly increased reliability. 10 2.
Description of the Related Art In copper through-hole printed wiring
boards, all circuits including through-holes are formed from copper, and
thus have advantages such as a good adhesion of the solder resist thereto
and a complete removal of the etching resist from 15  the circuit area.
These printed wiring boards are typically produced in accordance with the
following three methods:. (1) hole-filling method; (2) tenting method; and
(3) solder separation method. 20 The hole-filling method comprises drilling
a necessary numbers of holes in a predetermined portion of the double-sided
copper clad laminate, and subjecting the holes-bearing laminate to a
sequential chemical copper plating and copper electroplating. After the
electroplating is completed, all of the holes are filled with a sealing
ink, to protect an inner wall of the each through-hole from the
introduction of an etchant in the subsequent etching step. Thereafter,
positive resist 26   patterns corresponding to the necessary circuit
patterns are applied to both sides of the laminate, by a printing process
or photographic process, and then an etching is carried out, using the
resist patterns as a mask, to remove the copper exposed by the resist
pattern. Finally, the resist patterns and the sealing ink in the holes are
removed, to obtain the intended copper through-hole printed wiring boards.
The tenting method is characterized by using a dry resist film in place of
the sealing ink of the above hole-filling 30   method. Namely, after the
completion of drilling, chemical copper plating and copper electroplating,
dry resist films are applied to both sides of the laminate, and the holes
are covered with these films. The resist films are pattemwise exposed and
developed, followed by etching using the remaining resist films as a mask,
to remove the exposed copper. Note, an inner wall (copper plating) of the
through-holes is protected by the upper and lower resist films. The copper
through-hole printed wiring boards are obtained after removal of the
remaining resist films. 35      The solder separation method is
distinguished from the above-described methods in that it utilizes negative
patterns of a plating resist for a solder electroplating (the resist is not
etched), A sealing ink is not required in this method. After the drilling,
chemical copper plating and copper electroplating are completed as in the
above two methods, negative patterns of the plating resist are applied to
the copper clad laminate by a printing or photographic process. Then, using
the negative resist patterns as a mask, a solder electroplating is carried
out to deposit the solder on the exposed copper 40   surfaces. Thereafter,
the resist patterns used as the mask and the exposed copper plating not
having a deposit of solder thereon are removed, to obtain the copper
through-hole printed wiring boards. The above-discussed prior art methods,
however, have several drawbacks. For example, because of a poor reliability
of the etching resist layer used, defective products are frequently
produced, and although the production efficiency is accordingly not high,
the production cost is remarkably high. Particularly, these methods can not
satisfy recent require- 45   ments that a large amount of products must be
provided with a shorter delivery time and at a lower cost. Further, in the
solder separation method, due to the use of hydrofluoric acid and lead used
in the processing steps thereof, a problem of environmental pollution can
not be avoided, and accordingly, the expense of preventing environmental
pollution is remarkably increased. According to JP-A-3 235 395, a negative
resist pattern is formed on a copper clad laminate having through-holes, 50
before dipping it in a bath of a solution of a 2-alkyl- or
2-phenylbenzimidazole, e.g. 2-n-propylbenzimidazole. After drying and
selective removal of the etching resist layer, the copper plating is
etched. In a similar process known from JP-A-63 027 091, the laminate
provided with a negative resist pattern is dipped into an alkylimidazole
solution and then dipped into a buffer liquid containing Cu ions. 55
SUMMARY OF THE INVENTION An object of the present invention is to provide a
novel process for the production of printed wiring boards having copper
through-holes therein, this production process ensuring the production of
wiring boards with a high reliability 



2    EP 0 562187 B1 equivalent to or higher than that of the solder
separation method, being simple and being completed within a short
processing time. Further, in view of the prevention of environmental
pollution, the treatment of the waste water is also, simple, and
furthermore, the cost of producing these wirirg boards is low in comparison
with the prior art methods. According to the present invention, there is
provided a process for the production of printed wiring boards with 5
copper through-holes, which process comprises, in this order, the steps of:
forming a negative pattern of the alkaline aqueous solution-soluble resist
on both sides of a copper clad laminate having through-holes previously
drilled therein, in accordance with a printing process or photographic
process; dipping the resist pattern-bearing copper clad laminate in a bath
of a solution providing an etching resist layer and 10      containing at
least one salt of a benzimidazole compound or aderivative thereof
represented by the following formula (1): N1 15                    HA.(R2
)~ -Q a                           (R1) (I) N wherein 20          R1
represents an alkyl group of 3 to 17 carbon. atoms or an aryl group of the
formula (   R,)    e       R.) 25          R2 represents an lower alkyl
group having 1 to 6 carbon atoms, R3 is an alkylene group having 1 to 7
carbon atoms, R4 is an alkyl group having I to 6 carbon atoms, n is 0, 1 or
2, xis 0 or 1, and 30          HA represents an organic or inorganic acid,
to coat a surface of the copper plating of the laminate with an etching
resist layer consisting of a copper complex of the compound of formula (I);
dipping the etching resist layer-bearing copper clad laminate in a buffer
solution containimg copper ions; 35      drying the etching resist layer of
the laminate: bringing the laminate into contact with an alkaline aqueous
solution, to thereby selectively remove the alkaline aqueous solution
soluble resist layer, and expose the copper plating in non-circuit areas of
the laminate; and treating the laminate with an alkaline etchant to etch
the exposed copper plating from the laminate. 40   DESCRIPTION OF THE
PREFERRED EMBODIMENTS The inventors made a thorough investigation of many
kinds of substances, to find a novel method of producing the
above-described printed wiring boards and a substance useful to such a
method, and as a result, found that 2-alkyl-ben- zimidazoles,
2-alkylalkylbenzimidazoles, 2-phenylbenzimidazoles and
2-phenylalkylbenzimidazoles, i,e., the com- 45   pounds represented by the
above formula (I), are useful if used as an active component in a solution
providing an etching resist layer in the described method. These
benzimidazole compounds, if compared with solder, are more stable and are
cheaper, and further can be more easily removed, when necessary, from the
copper clad laminate. Further, since these compounds have an excellent
resistance to etching, they can protect the copper plating portion of the
laminate during the alkaline etching step. Furthermore, as these compounds
have a good reactivity with copper, they can selec- 50  tively deposit an
etching resist layer only on the copper surface of the laminate. Typical
examples of the benzimidazole compounds (I) used in the process of the
present invention include: BI-1 2-n-propylbenzimidazole, BI-2
2-n-propylmethylbenzimidazole, 55      BI-3
2-n-propyldimethylbenzimidazole, BI-4 2-n-butylbenzimidazole, BI-5
2-n-butylmethylbenzimidazole, B1-6 2-n-butydimethylbenzimidazole, 3 



EP 0 662 187 B1 BI-7 2-n-pentylbenzimidazole, BI-8
2-n-pentylmethylbenzimidazole, BI-9 2-n-pentyldimethylbenzimidazole, BI-1 0
2-n-hexylbenzimidazole, 5      BI-11 2-n-hexylmethylbenzimidazole BI-12
2-n-hexyldimethylbenzimidazole, BI-1 3 2-n-heptylbenzimidazole, BI-1 4
2-n-heptylmethylbenzimidazole, BI-15 2-n-heptyidimethylbenzimidazole, 10
BI-16 2-n-octylbenzimidazole, BI-17 2-n-octylmethylbenzimidazole BI-1 8
2-n-octyldimethylbenzimidazole, BI-1 9 2-n-nonylbenzimidazole, BI-20
2-n-nonylmethylbenzimidazole, i5      BI-21 2-n-nonyidimethylbenzimidazole,
BI-22 2-n-decylbenzimidazole, BI-23 2-n-decylmethylbenzimidazole BI-24
2-n-decyidimethylbenzimidazole, BI-25 2-n-undecylbenzimidazole, 20
BI-26 2-n-undecylmethylbenzimidazole, BI-27
2-n-undecyidimethylbenzimidazole, Bl-28 2-n-dodecylbenzimidazole, K)
BI-29 2-n-dodecylmethylbenzimidazole BI-30
2-n-dodecyidimethylbenzimidazole, 25      BI-31 2-n-tridecylbenzimidazole,
BI-32 2-n-tridecylmethylbenzimidazole, BI-33
2-n-tridecyldimethylbenzimidazole, BI-34 2-n-tetradecylbenzimidazole, BI-35
2-n-tetradecylmethylbenzirnidazole, 30      BI-36
2-n-tetradecyidimethylbenzimidazole, BI-37 2-n-pentadecylbenzimidazole,
BI-38 2-n-pentadecylmethylbenzimidazole BI-39
2-n-pentadecyidimethylbenzimidazole, BI-40 2-n-hexadecylbenzinidazole, 35
BI-41 2-n-hexadecylmethylbenzimidazole, BI-42
2-n-hexadecyldimethylbenzimidazole, BI-43 2-n-heptadecylbenzimidazole,
BI-44 2-n-heptadecylmethylbenzimidazole, BI-45
2-n-heptadecyidimethylbenzimidazole, 40      BI-46
2-isopropylbenzimidozole, BI-47 2-isopropylmethylbenzimkiazole, Q)j
BI-48 2-isopropyidimethylbenzimidazole, BI-49 2-isobutylbenzimidazole,
BI-50 2-isobutylmethylbenzimidazole 45      BI-51
2-isobutyidimethylbenzimidazole, BI-52 2-isopentylbenzimidazole, BI-53
2-isopentylmethylbenzimidazole, BI-54 2-isopentyldimethylbenzimidazole, 



BI-55 2-isohexylbenzimkiazole, 50      BI-56 2-isohexylmethylbenzimidazole,
BI-57 2-isohexyldimethylbenzimidazole, BI-58 2-neopentylbenzimidazole,
BI-59 2-neopentylmethylbenzimidazole, BI-60
2-neopentyidimethylbenzimidazole, 55      BI-61 2-sec.-butylbenzimidazole,
BI-62 2-sec.-butylmethylbenzimidazole BI-63
2-sec.-butyldimethylbenzimidazole, 81-64 2-tert.-butylbenzimidazole, 4
EP 0 562 187 B1 Bl-65 2-tert.-butylmethylbenzimidazole, Bl-66
2-tert.-butyldimethylbenzimidazole, B1-67 2-phenylbenzimidazole, Bl-68
2-phenylmethylbenzimidazole, 5       BI-69 2-phenyidimethylbenzimidazole,
6B-70 2-tosylbenzimidazole, 81-71 2-tosylmethylbenzimidazole, B1-72
2-tosyldimethylbenzimidazole, B-73 2-xylylbenzimidazole, 10      Bl-74
2-xylylmethylbenzimidazole B-75 2-xylyldimethylbenzimidazole, BI-76
2-mesitylbenzimidazole, BI-77 2-mesitylmethylbenzimidazole, BI-78
2-mesityidimethylbenzimidazole, 15      BI-79 2-tert.-phenylbenzimidazole,
B6-80 2-tert.-phenylmethylbenzimidazole, BI-81
2-tert.-phenyldimethylbenzimidazole, BI-82 2-(1
-phenylmethyl)benzimidazole, B1-83 2-(3-phenylpropyl)benzimidazole, 20
B1-84 2-(7-phenylheptyl)benzimidazole, BI-85
2-(2-phenylethyl)methylimidazole, Bl-86 2-(2-tolylethyl)benzimidazole, and
K.>      BI-87 2-(2-tolylethyl)methylimidazole. 25      In the practice of
the present invention, these benzimidazole compounds may be used alone or
as a mixture of two or more compounds. As mentioned above, if required,
these compounds may be used in the form of derivatives thereof. Further, in
the solution providing an etching resist layer, these compounds are used as
a salt of any organic or inorganic acid. Typical examples of suitable acids
include acetic acid, formic acid, capric acid, glycolic acid,
para-nitrobenzoic acid, para-toluene sulfonic acid, picricacid, oxalic
acid, succinicacid, phosphorous acid, maleic acid, acrylic acid, fumaric 30
acid, tartaric acid, adipic acid, hydrochloric acid, sulfuric acid,
phosphoric acid, lactic acid, oleic acid and the like. Furthermore, the
solution providing an etching resist layer may contain an optional amount
of metal compounds such as copper (II) acetate, copper (II) sulfate,
cuprous chloride, cupric chloride, copper hydroxide, cuprous oxide, cupric
oxide, copper (II) phosphate and copper (II) carbonate, and water-soluble
solvents such as methanol, ethanol, isopropyl alcohol, butanol and acetone.
The preparation of the etching resist layer-providing solution will be
described hereinafter. 35      The production process of the present
invention is carried out in accordance with the following processing
sequence. (1) Formation of negative resist pattern on copper clad laminate
(2) Dipping laminate in solution providing etching resist layer (3) Drying
etching resist layer 



40      (4) Selective removal of etching resist layer (5) Etching of copper
plating Further, the buffer treatment step is introduced between the steps
(2) and (3). As a first step of the present process, a negative pattern of
the alkaline aqueous solution-soluble resist is applied 45  to both sides
of a copper clad laminate, in accordance with a printing process such as
screen printing or photographic process. A conventional copper clad
laminate is used herein, which comprises a substrate having a copper foil
applied to the upper and lower surfaces thereof. The laminate includes both
rigid and flexible boards. Also, the copper clad laminate used has a
predetermined number of through holes, and an inner surface of each
through-hole also has a copper foil provided thereon. The copper foil or
plating is generally produced by a chemical copper plating and copper 50
electroplating. Note, before the formation of the resist pattern, the
copper plating of the double sided copper clad laminate istreated and
surface-finished, to thus improve the surface properties thereof, andsuch
atreatment and finishing process includes, for example, soft etching,
polishing, swabbing, liquid honing, degreasing and water washing.
Preferably, a negative pattem of the alkaline aqueous solution-soluble
resist is formed, for example, from a resist ink, alkali-developable liquid
resist and alkali-developable photosensitive film or dry film resist.
Either the printing process 55   or photographic process is selected,
depending on the type of resist used. After the formation of the negative
resist pattern, the resist pattem-bearing copper clad laminate is dipped in
the etching resist layer-providing solution containing at least one salt of
the above-described benzimidazole compound (I). Preferably, the dipping
solution used contains the benzimidazole compound, i.e.
2-alkylbenzimidazole, 2-alkylalkylben-    EP 0 562 187 B1 zimidazole,
2-phenylbanzimidazole or 2-phenylalkylbenzimidazole, in an amount of 0.01
to 40%, more preferably 0.1 to 5%, with regard to the total amount of the
solution. Preferably, dipping is carried out at a temperature of 0 to 1
000c, more preferably 30 to 50C. The dipping time can be widely varied
within a few seconds through several tens of minutes; for example, a
dipping time of 1 to 3 minutes is suitable at a temperature of 40 to 500C.
Also, preferably the dipping 5   solution has a pH value on the acidic
side, more preferably has a pH value of 5.0 or less. Note, the amount of
resist <a>  layer deposited on the copper plating can be increased with an
increase of the dipping temperature and extension of the dipping time. The
thus-obtained etching resist layer is then dried. The drying can be carried
out by any conventional means, such as a drying oven. 10      Further,
according to the present invention, the etching resist layer is treated
with a copper ion-containing buffer solution. Preferably, the etching
resist layer-bearing laminate is dipped in the buffer solution. A suitable
buffer solution can be prepared by mixing one or more bases, such as
ammonia, diethylamine, triethylamine, diethanolamine, trieth- anolamine,
monoethanolamine, dimethylethanolamine, diethylethanolamine,
isopropylethanolamine, sodium hydroxide and potassium hydroxide, and one or
more copper compounds, such as copper (II) acetate, copper (II) sulfate,
cuprous s5  chloride, cupric chloride, copper hydroxide, copper oxide,
cuprous oxide, cupric oxide, copper (II) phosphate and copper (I)
carbonate. Preferably, the concentration of the copper ion in the buffer
solution is several parts per million (ppm) or more, more preferably 50 to
150 ppm, and a pH value of the buffer solution is preferably from 6.5 to
4.5. Dipping is carried out at a temperature of 0 to 1 000C, preferably 30
to 506C. The dipping time can be varied in the range of from a few seconds
to several tens of minutes, but preferably a dipping time of 1 to 3 minutes
is used. 20      After the drying is completed, the etching resist layer is
selectively removed to expose the copper plating in non-circuit areas of
the laminate. The selective removal of the etching resist layer is
preferably carried out by bringing the laminate into contact with an
alkaline aqueous solution, and more preferably, dipping and spraying are
utilized in this treatment. K.>     An alkali etching follows the selective
removal of the etching resist layer, to thereby etch the exposed copper
plating (unnecessary portion) from the laminate. In this treatment, any
alkaline etchant well-known in alkaline etching systems 25   can be used,
in a conventional manner. The intended copper through-hole printed wiring
boards can be thus-obtained after the used resist layer as the mask has
been removed. The detailed mechanism of the present process has not yet
been clarified, but it is based on the findings that the described
2-alkylbenzimidazoles, 2-alkylalkylbenzimidazoles, 2-phenylbenzimidazoles
and 2-phenylalkylbenzimida- zoles each has a film-forming capability, and
accordingly, the layer fomied from these benzimidazole compounds can 30
be industrially utilized as a chemically stable, etching-resistant resist
layer. 



Further, the benzimidazole compounds can chemically react with copper of
the copper plating, to thereby form a stable chelate monomolecular film.
The chelate monomolecular film can gradually increase its film thickness,
with time. Moreover, because of the van der Waals force of the adjacent
alkyl groups thereof, the benzimidazole compounds are deposited on the
copper plating, to thereby form a net-like layer. Note, if the
above-described buffer treatment is carried 35   out after the formation of
the benzimidazole layer, the copper ions in the buffer solution migrate
into the benzimidazole layer and as a result, a stability of the layer,
i.e., chelate monomolecular film, can be remarkably improved, and accord-
ingly, the physical strength of the layer can be significantly increased.
The present invention will be further described with reference to working
examples thereof. Examples 1-4 are presented not as embodiments of the
invention, but as being useful for understanding the inven- 40  tion. V.j2
Examples 1 and 2: Double sided copper clad laminate FR-4 having a thickness
of 1.6 mm was drilled to bore a predetermined number 45  of through-holes
therein. Chemical copper plating and copper electroplating were
subsequentially carried out to deposit a copper plating of 25 to 30 gm
thickness onto an inner surface of each through-hole and both sides of the
laminate. After formation of copper plating, a negative pattern of the
resist was coated over the copper plating of the laminate in accordance
with a printing process (Example 1) and photographic process (Example 2).
For Example 1, a resist ink containing acrylic acid and styrene copolymer
as principal components thereof (trade 50   name OKM-10* commercially
available from Taiyo Ink Seizo KK) was printed over the copper plating of
the laminate on a screen printing machine. The resulting negative pattern
of the resist having a thickness of about 20 glm was then dried at 80"C for
10 minutes. For Example 2, a photosensitive dry film resist (trade name
A-225' commercially available from Fuji Hunt Co.) was superposed over the
copper plating of the laminate, and then photographically exposed and
developed. The resulting s5   negative pattern of the resist having a
thickness of 25 Jim was then dried as in Example 1. The resist
pattern-bearing copper clad laminate was dipped in a 20% aqueous solution
of sodium persulfate (per- sulfate etchant) to soft-etch a surface of the
copper plating. After solt etching, the copper clad laminate was dipped in
a 1% solution of benzimidazole compound, listed in the following Table 1,
containing 0.5 g/e of cupric chloride in addition 6    EP 0 562 187 B1 to
formic acid and ammonia, and treated at 500C for 3 minutes with gentle
movement of the laminate. After the benz- imidazole treatment has
completed, the copper clad laminate was washed with water, and then dried
at 1400C for 10 minutes. The etching resist layer was thus obtained. After
formation of the etching resist layer, the resist layer-bearing laminate
was treated with a 3% aqueous solution 5 of sodium hydroxide to selectively
remove the resist layer in non-circuit areas. As a result, the copper
plating in the non-circuit areas of the laminate was fully exposed. The
copper clad laminate was etched with a alkali etchant (trade name NA
process commercially available from Mertec Co.) by guiding the laminate
through a spray of the etchant at 50C for 120 seconds. The exposed copper
plating was completely etched off. The laminate was dipped in a 5% aqueous
solution of hydrochloric acid to remove the etching 10  resist layer used
as the masking means in the previous etching step. The copper through-hole
printed wiring board was thus obtained. The wiring board was evaluated with
regard to a finishing state thereof, and the results of the evaluation is
summarized in the following Table 1. Examples 3 and 4: is Double sided
copper clad laminate FR-4 having a thickness of 1.6 mm was drilled to bore
a predetermined number of through-holes therein. Chemical copper plating
and copper electroplating were subsequentially carried out to deposit a
copper plating of 25 to 30 jlm thickness onto an inner surface of each
through-hole and both sides of the laminate. After formation of copper
plating, a negative pattern of the resist was coated over the copper
plating of the laminate in 20   accordance with a printing process (Example
3) and photographic process (Example 4). For Example 3, a resist ink
containing acrylic acid and styrene copolymer as principal components
thereof (trade name NKM-1 O commercially available from Taiyo Ink Seizo KK)
was printed over the copper plating of the laminate on 



a screen printing machine. The resulting negative pattern of the resist
having a thickness of about 20 Jim was then dried at 800c for 1 0 minutes.
25      For Example 4, a photosensitive dry film resist (trade name A-225'
commercially available from Fuji Hunt Co.) was superposed over the copper
plating of the laminate, and then photographically exposed and developed.
The resulting negative pattern of the resist having a thickness of 25 gm
was then dried as in Example 3. The resist pattern-bearing copper clad
laminate was dipped in a 20% aqueous solution of sodium persulfate (per-
sulfate etchant) to soft-etch a surface of the copper plating. After soft
etching, the copper clad laminate was dipped in 30   a 1% solution of
benzimidazole compound, listed in the following Table 2, containing 0.5 g/t
of cupric chloride in addition to formic acid and ammonia, and treated at
500C for 3 minutes with gentle movement of the laminate. After the benz-
imidazole treatment has completed, the copper clad laminate was washed with
water, and then dried at 1400C for 10 minutes. The etching resist layer was
thus obtained. After formation of the etching resist layer, the resist
layer-bearing laminate was treated with a 3% aqueous solution 35  of sodium
hydroxide to selectively remove the resist layer in non-circuit areas. As a
result, the copper plating in the non-circuit areas of the laminate was
fully exposed. The copper clad laminate was etched with a alkali etchant
(trade name 'A processo commercially available from Mertec Co.) by guiding
the laminate through a spray of the etchant at 500C for 120 seconds. The
exposed copper plating was completely etched off. The laminate was dipped
in a 5% aqueous solution of hydrochloric acid to remove the etching 40
resist layer used as the masking means in the previous etching step. The
copper through-hole printed wiring board was thus obtained. The wiring
board was evaluated with regard to a finishing state thereof, and the
results of the evaluation is summarized in the following Table 2. Examples
5 and 6: 45 Double sided copper clad laminate FR-4 having a thickness of
1.6 mm was drilled to bore a predetermined number of through-holes therein.
Chemical copper plating and copper electroplating were subsequentially
carried out to deposit a copper plating of 25 to 30 gm thickness onto an
inner surface of each through-hole and both sides of the laminate. After
formation of copper plating, a negative pattern of the resist was coated
over the copper plating of the laminate in 50  accordance with a printing
process (Example 5) and photographic process (Example 6). For Example 5, a
resist ink containing acrylic acid and styrene copolymer as principal
components thereof (trade name OKM-10O commercially available from Taiyo
Ink Seizo KK) was printed over the copper plating of the laminate on a
screen printing machine. The resulting negative pattern of the resist
having a thickness of about 20 Jim was then dried at 800C for 10 minutes.
55      For Example 6, a photosensitive dry film resist (trade name mA-2250
commercially available from Fuji Hunt Co.) was superposed over the copper
plating of the laminate, and then photographically exposed and developed
The resulting negative pattern of the resist having a thickness of 25 Ilm
was then dried as in Example 5. The resist pattern-bearing copper clad
laminate was dipped in a 20% aqueous solution of sodium persulfate (per- 7
EP 0 562 187 B1 sulfate etchant) to soft-etch a surface of the copper
plating. After soft etching, the copper clad laminate was dipped in a 1%
solution of benzimidazole compound, listed in the following Table 1,
containing 0.5 g/e of cupric chloride in addition to formic acid and
ammonia, and treated at 500C for 3 minutes with gentle movement of the
laminate. After the benzimidazole treatment was completed, a buffer
treatment was followed to more enhance the effects of ,5 ,6the
benzimidazole treatment. The copper clad laminate was washed with water,
and then dipped in a copper ion-con- Z  taining buffer solution at 50C for
2 minutes. The buffer solution used herein was an aqueous solution (pH 5.2)
containing 0.1 gte of cupric chloride in addition to formic acid and
ammonia. The copper clad laminate was washed with water, and then dried at
1400C for 10 minutes. The etching resist layer was thus obtained. After
formation of the etching resist layer, the resist layer-bearing laminate
was treated with a 3% aqueous solution -10  of sodium hydroxide to
selectively remove the resist layer in non-circuit areas. As a result, the
copper plating in the non-circuit areas of the laminate was fully exposed.
The copper clad laminate was etched with a alkali etchant (trade name 'A
procees' commercially available from 



Mertec Co.) by guiding the laminate through a spray of the etchant at 50C
for 120 seconds. The exposed copper plating was completely etched off. The
laminate was dipped in a 5% aqueous solution of hydrochloric acid to remove
the etching i5  resist layer used as the masking means in the previous
etching step. The copper through-hole printed wiring board was thus
obtained. The wiring board was evaluated with regard to a finishing state
thereof, and the results of the evaluation is summarized in the following
Table 1. Note, the finishing state of the wiring boards was notably
improved in comparison with that of Examples 1 and 2. 20   Examples 7 and
8: Double sided copper clad laminate FR-4 having a thickness of 1.6 mm was
drilled to bore a predetermined number V...,'   of through-holes therein.
Chemical copper plating and copper electroplating were subsequentially
carried out to deposit a copper plating of 25 to 30 urn thickness onto an
inner surface of each through-hole and both sides of the laminate. 25
After formation of copper plating, a negative pattern of the resist was
coated over the copper plating of the laminate in accordance with a
printing process (Example 7) and photographic process (Example 8). For
Example 7, a resist ink containing acrylic acid and styrene copolymer as
principal components thereof (trade name NKM-1 0 commercially available
from Taiyo Ink Seizo KK) was printed over the copper plating of the
laminate on a screen printing machine. The resulting negative pattern of
the resist having a thickness of about 20 pm was then dried 30  at 80C for
10 minutes. For Example 8, a photosensitive dry film resist (trade name
WA-225" commercially available from Fuji Hunt Co.) was superposed over the
copper plating of the laminate, and then photographically exposed and
developed. The resulting negative pattern of the resist having a thickness
of 25 lim was then dried as in Example 7. The resist pattem-bearing copper
clad laminate was dipped in a 20% aqueous solution of sodium persulfate
(per- 35  sulfate etchant) to soft-etch a surface of the copper plating.
After soft etching, the copper clad laminate was dipped in a 1% solution of
benzimidazole compound, listed in the following Table 2, containing 0.5 gle
of cupric chloride in addition to formic acid and ammonia, and treated at
50C for 3 minutes with gentle movement of the laminate. After the
benzimidazole treatment was completed, a buffer treatment was followed to
more enhance the effects of the benzimidazole treatment. The copper clad
laminate was washed with water, and then dipped in a copper ion-con- 40
taining buffer solution at 50c for 2 minutes. The buffer solution used
herein was an aqueous solution (pH 5.2) containing 0.1 g/t of cupric
chloride in addition to formic acid and ammonia. The copper clad laminated
was washed with water, YUi   and then dried at 1400C for 10 minutes. The
etching resist layer was thus obtained. After formation of the etching
resist layer, the resist layer-bearing laminate was treated with a 30/
aqueous solution of sodium hydroxide to selectively remove the resist layer
in non-circuit areas. As a result, the copper plating in the 45
non-circuit areas of the laminate was fully exposed. The copper clad
laminate was etched with a alkali etchant (trade name 'A process'
commercially available from Mertec Co.) by guiding the laminate through a
spray of the etchantat 50C for 120 seconds. The exposed copper plating was
completely etched off. The laminate was dipped in a 5% aqueous solution of
hydrochloric acid to remove the etching resist layer used as the masking
means in the previous etching step. The copper through-hole printed wiring
board was 50  thus obtained. The wiring board was evaluated with regard to
a finishing state thereof, and the results of the evaluation is summarized
in the following Table 2. Note, the finishing state of the wiring boards
was notably improved in comparison with that of Example 3 and 4. 65 8
EP0562 187B1 Table 1 No. of            finishing state of Cu through-hole
benzimidazole     printed wiring board compound 10
Examples 1 & 2         Examples 5 & 6 without buffer         with    buffer
treatment             treatment 15.BI  1              good
excellent 



BI  2                good                  excellent BI  3
good                  excellent EI  4                good
excellent X20    Il4                  good                  excellent BI  5
good                  excellent BI  6                good
excellent BI  7                good                  excellent 25 BI  8
good                 excellent BI  9                 good
excellent BI 10                 good                 excellent 30    BI 11
good                  excellent BI 12                good
excellent BI 13                good                  excellent 35    ElS1
good                  excellent BI 15                good
excellent 35    BI 14                 good                  excellent BI 17
good                  excellent BI 18                 good
excellent BI 19                good                  excellent El 20
good                  excellent 45 BI 22                good
excellent BI 23                good                  excellent BI 24
good                  excellent E5  25               good
excellent BI 26                good                  excellent s5 BI 24
good                  excellent~~    EP 0 562 187 B1 Table 1 (continued)
No. of             finishing state of Cu through-hole benzimidazole
printed wiring board compound Examples 1 & 2         Examples 5 & 6 70
without buffer          with    buffer treatment              treatment BI
27                 good                  excellent 15      BI 28
good                  excellent BI 29                 good
excellent BI 30                 good                  excellent 20      BI
31                 good                  excellent BI 32
good                  excellent BI 33                 good
excellent 25      BI 34                 good                  excellent BI
35                 good                  excellent BI 36
good                  excellent BI 37                 good
excellent El 37                 good                  excellent 



BI 38                 good                  excellent BI 39
good                  excellent BI 40                 good
excellent 35 BI 41                 good                  excellent BI 42
good                  excellent BI 43                 good
excellent BI 44                 good                  excellent Xu      BI
45                 good                   excellent BI 46
good                  excellent BI 47                 good
excellent BI 48                 good                  excellent BI 49
good                  excellent BI 50                 good
excellent so  51                good                  excellent BI 52
good                  excellent El 53                good
excellent 55 10    EP 0 562187 B1 Table 1 (continued) No. of
finishing state of Cu through-hole benzimidazole                printed
wiring board compound Examples 1 & 2                     Examples 5 & 6 10
without buffer                     with          buffer treatment
treatment 15          BI 54                            good
excellent BI 55                            good
excellent BI 56                            good
excellent 20         BE  57                             good
excellent BI 58                            good
excellent BI 59                            good
excellent BI 60                            good
excellent 25 BI 61                             good
excellent BI 62                            good
excellent BI 63                            good
excellent 30          BI 64                             good
excellent BI 65                            good
excellent BI 66                            good
excellent 35 Table 2 40    No. of benzimidazole compound  finishing state
of Cu through-hole printed wiring board Examples 3 & 4without
buffertreatment  Examples 7 & 8 with buffer treatment Bi 67
good                              excellent B! 68
good                              excellent 4     B1 69
good                              excellent BI 70
good                              excellent 



BI1 71                                       good
excellent BI 72                                        good
excellent 13 73                                        good
excellent 50 73                                        good
excellent so    B! 75                                  good
excellent BI 75                                        good
excellent B! 76                                        good
excellent Bi 77                                        good
excellent ss    B! 78                                         good
excellent Bi 79                                        good
excellent Continuation of the Table on the next page    EP0562187B1 Table 2
(continued) No. of benzimidazole compound finishing state of Cu
through-hole printed wiring board Examples 3& 4withoutbuffertreatment
Examples 7 & 8 with buffer treatment 5     B1 80
good                             excellent ,K   .  3 B1
good                             excellent BI 82
good                             excellent BI 83
good                             excellent 10    Bf 84
good                             excellent 81 85
good                             excellent BI 86
good                             excellent BI 87
good                             excellent is Claims 1. A process for the
production of printed wiring boards with copper through-holes. which
process comprises, in this order, the steps of: 20 forming a negative
pattern of the alkaline aqueous solution-soluble resist on both sides of a
copper clad laminate having through-holes previously drilled therein, in
accordance with a printing process or photographic process; dipping the
resist pattem-bearing copper clad laminate in a bath of a solution
providing an etching resist layer and containing at least one salt of a
benzimidazole compound or a derivative thereof represented by the fol- 25
lowing formula (l): N HK- (R2)           0                      (R13
(I) 30                                    ~~~~~~~~N wherein R1 represents
an alkyl group of 3 to 17 carbon atoms or an aryl group of the formula 35
R2 represents an lower alkyl group having 1 to 6 carbon atoms, 40
R3 is an alkylene group having I to 7 carbon atoms, R4 is an alkyl group
having 1 to 6 carbon atoms, Y'                nisO,lor2, xisOor1, and HA
represents an organic or inorganic acid, 45 to coat a surface of the copper
plating of the laminate with an etching resist layer consisting of
acoppercomplex of the compound of formula (l); dipping the etching resist
layer-bearing copper clad laminate in a buffer solution containing copper
ions; 



drying the etching resist layer of the laminate: 50          bringing the
laminate into contact with an alkaline aqueous solution, to thereby
selectively remove the alkaline aqueous solution soluble resist layer, and
expose the copper plating in non-circuit areas of the laminate; and
treating the laminate with an alkaline etchant to etch the exposed copper
plating from the laminate. 2. The process according to claim 1 in which the
negative resist pattern is formed from an alkaline aqueous solu- 55
tion-soluble resist ink. 3. The process according to claim 1 in which the
negative resist pattern is formed from an alkali-developable liquid resist.
12    EP O 562 187 B1 Table 2 (continued) No. of benzimidazole compound
finishing state of Cu through-hole printed wiring board Examples S & 4
without buffer treatment  Examples 7 & 8 with buffer treatment 1B1 80
good                             excellent BI 81
good                             excellent BI 82
good                            excellent .B1 83
good                            excellent 10    BI 84
good                             excellent BI 85
good                            excellent BI 86
good                            excellent Bl 87
good                            excellent 16 Claims 1. A process for the
production of printed wiring boards with copper through-holes, which
process comprises, in this order, the steps of: 20 forming a negative
pattern of the alkaline aqueous solution-soluble resist on both sides of a
copper clad laminate having through-holes previously drilled therein, in
accordance with a printing process or photographic process; dipping the
resist pattern-bearing copper clad laminate in a bath of a solution
providing an etching resist layer and containing at least one salt of a
benzimidazole compound or a derivative thereof represented by the fol- 25
lowing formula (l): N SA. (R2)           Q                      (R) (RI) 30
N. H wherein R, represents an alkyl group of 3 to 17 carbon atoms or an
aryl group of the formula -(RI)   {       (Rj) R2 represents an lower alkyl
group having 1 to 6 carbon atoms, 40              R3 is an alkylene group
having 1 to 7 carbon atoms, R4 is an alkyl group having 1 to 6 carbon
atoms, n isO, 1 or2, xis 0 or 1, and HA represents an organic or inorganic
acid, 45 to coat a surface of the copper plating of the laminate with an
etching resist layer consisting of a copper complex of the compound of
formula (1); dipping the etching resist layer-bearing copper clad laminate
in a buffer solution containing copper ions; drying the etching resist
layer of the laminate: 



50          bringing the laminate into contact with an alkaline aqueous
solution, to thereby selectively remove the alkaline aqueous solution
soluble resist layer, and expose the copper plating in non-circuit areas of
the laminate; and treating the laminate with an alkaline etchant to etch
the exposed copper plating from the laminate. 2. The process according to
claim 1 in which the negative resist pattern is formed from an alkaline
aqueous solu- ss      tion-soluble resist ink. 3. The process according to
claim 1 in which the negative resist pattern is formed from an
alkali-developable liquid resist. 12             II!IIcij 111111 NOilllij
II11111    EP 0 562187 B1 4. The process according to claim 1 in which the
negative resist pattern is formed from an alkali-developable photo-
sensitive resist film. 5. The process according to claim 1 in which the
2-alkyl benzimidazole, 2-alkylalkybenzimidazole, 2-phenylbenzimi- 5 s
dazole or 2-phenylalkylbenzimidazole compound represented by the formula
(I) is selected from 2-n-propylbenz- imidazole,
2-n-propylmethylbenzimidazole,  2-n-propyl-dimethylbenzimidazole,
2-n-butyldibenzimidazole, 2-n-butyl-methylbenzimidazole,
2-n-butyl-dimethylbenzimidazole, 2-n-pentylbenzimidazole,
2-n-pentyl-methylben- zimidazole, 2-n-pentyl-dimethylbenzimidazole,
2-n-hexylbenzimidazole, 2-n-hexyl-methylbenzimidazole, 2-n-hex-
yldimethylbenzimidazole, 2-n-heptylbenzimidazole,
2-n-heptyl-methylbenzimidazole, 2-n-heptyl-dimethyl- benzim- 10
idazole, 2-n-octyl-benzimidazole, 2-n-octylmethylbenzimidazole,
2-n-octyl-dimethylbenzimidazole, 2-n-nonyl-ben- zimidazole,
2-n-nonyl-methylbenzimidazole,  2-n-nonyl-dimethylbenzimidazole,
2-n-decylbenzimidazole, 2-n-decyl-methylbenzimdiazole,
2-n-decyl-dimethyl-benzimidazole, 2-n-undecylbenzimidazole,
2-n-undecyl-meth- ylbenzimidazole, 2-n-undecyl-dimethylbenzimidazole,
2-n-dodecyl-benzimidazole, 2-n-dodecyl-methylbenzimida- zole,
2-n-dodecyl-dimethylbenzimidazole, 2-n-tridecyl-benzimidazole,
2-n-tridecyl-methylbenzimidazole, 2-n-tride- s5
cyl-dimethylbenzimidazole,  2-n-tetradecyl-benzimidazole,
2-n-tetradecyl-methylbenzimidazole,  2-n-tetrade-
cyl-dimethylbenzimidazole, 2-n-pentadecyl-benzimidazole,
2-n-pentadecylmethylbenzimidazole, 2-n-pentade- cyl-dimethylbenzimidazole,
2-n-hexadecyl-benzimidazole, 2-n-hexadecyl-methylbenzimidazole,
2-n-hexade- cyl-dimethylbenzimidazole, 2-n-heptadecyl-benzimidazole,
2-n-heptadecyl-methylbenzimidazole, 2-n-heptade- cyl-dimethylbenzimidazole,
2-isopropyl-benzimidazole, 2-isopropyl-methylbenzimidazole,
2-isopropyl-dimethyl- 20      benzimidazole, 2-isobutyl-benzimidazole,
2-isobutyl-methylbenzimidazole, 2-isobutyl-dimethylbenzimidazole,
2-isopentylbenzimidazole, 2-isopentyl-methylbenzimidazole,
2-isopentyl-dimethylbenzimidazole, 2-isohexylbenz- imidazole,
2-isohexyl-methylbenzimidazole, 2-isohexyl-dimethylbenzimidazole,
2-neopentylbenzimidazole, 2-neo- J.>        pentyl-methylbenzimidazole,
2-neopentyl-dimethylbenzimidazole, 2-sec.-butylbenzimidazole,
2-sec.-butyl-methyl- benzimidazole, 2-sec.-butyl-dimethylbenzimidazole,
2-tert.-butylbenzimidazole, 2-tert.-butyl-methylbenzimdiazole, 25
2-tert.-butyl-dimethylbenzimidazole, 2-phenylbenzimidazole,
2-phenyl-methylbenzimidazole, 2-phenyl-dimethyl- benzimidazole,
2-tosyl-benzimidazole, 2-tosyl-methylbenzimidazole,
2-tosyl-dimethylbenzimidazole, 2-xylyl-benz- imidazole,
2-xylyl-methylbenzimdiazole, 2-xylyl-dimethylbenzimidazole,
2-mesityl-benzimidazole, 2-mesityl-meth- ylbenzimidazole,
2-mesityl-dimethylbenzimidazole, 2-tert.-phenylbenzimidazole,
2-tert.-phenyl-methylbenzimida- zole, and
2-tert.-phenyl-dimethylbenzimidazole, 30 6. The process according to claim
1 in which the benzimidazole compound represented by the formula (I) is
used in an amount of 0.01 to 40% in the solution providing an etching
resist layer. 7. The process according to claim 1 in which the copper clad
laminate is dipped in a bath of the solution providing an 35      etching
resist layer at a bath temperature of 40 to 50C for 1 to 3 minutes. 8. The
process according to claim 1, in which the copper ion-containing buffer
solution contains at least one base selected from the group consisting of
ammonia, dimethylamine, triethylamine, diethanol amine, triethanolamine,
monoethanolamine, dimethylethanolamine, diethylethanolamine,
isopropylethanolamine, sodium hydroxide and 40      potassium hydroxide,
and at least one copper compound selected from the group consisting of
copper (II) acetate, copper (II) sulfate, cuprous chloride, cupric
chloride, copper hydroxide, copper oxide, cuprous oxide, cupric oxide, K>
Jcopper (II) phosphate and copper (I) carbonate. 9. The process according
to claim 1 or 8, in which the concentration of the copper ion in the buffer
solution is 50 to 



45      150 ppm. 10. The process according to claim 1 or 8, in which the
buffer treatment is carried out at a bath temperature of 30 to 500C for 1
to 3 minutes. 50 PatentansprOche 1. Verfahren zur Herstellung von
gedruckten Schalttafeln mit Kupferdurchgangen, enthaltend die
Verfahrensstufen in dieser Reihenfolge: 55 Erstellen eines negativen
Musters des in wAssriger Alkalilosung lbslichen Resists auf beiden Seiten
eines plat- tierten Kupferlaminats mit zuvor eingebohrten Durchgdngen in
Ubereinstimmung mit einem Druckverfahren odor photografischen ProzeB;    EP
0 562 187 B1 Eintauchen des ein plattiertes Kupferlaminat tragenden
Resistmusters in ein Bad einer Losung, die eine atz- resistente Schicht
liefert und wenigstens ein Salz einer Benzimidazolverbindung oder eines
Derivats davon enthalt, das durch die folgende Formel (I) HA  ( R2 )
N <  .        (R                   ( N 10          wiedergegeben ist, worin
R, eine Alkylgruppe mit 3 bis 17 Kohlenstoffatomen oder eine Arylgruppe der
Formel (4R3)   (R4) n bedeutet, R2 eine niedere Alkylgruppe mit 1 bis 6
Kohlenstoffatomen bedeutet, R3 eine Alkylengruppe mit 1 bis 7
Kohlenstoffatomen ist, R4 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen
ist, 20          n 0, 1 oder 2 ist, x 0 oder 1 ist und HA sine organische
oder anorganische Saure zur Beschichtung einer Oberflache des
Kupfer~berzugs des J)             Laminats mit einer itzresistenten
Schicht, bestehend aus einem Kupferkomplex der Verbindung nach Formel (I);
25          Eintauchen der atzresistenten ein plattiertes Kupferlaminat
tragenden Schicht in einer Pufferl6sung, die Kup- ferionen enthalt;
Trocknen der atzresistenten Schicht des Laminats: Inkontaktbringen des
Laminats mit einer wassrigen Alkalilosung, um damit die in der wassrigen
Alkalilosung losliche Resistschicht selektiv zu entfemen und den
Kupferiberzug in Bereichen des Laminats, die nicht dem 30
Schaltkreis angeh6ren, zu exponieren und Behandlung des Laminats mit einem
alkalischen Atzmfttel, um den exponierten Kupferuberzug vomn Laminat zu
atzen. 2. Verfahren nach Anspruch 1, in dern das negative Resistmuster aus
einer in einer wassrigen Alkalilosung loslichen 35      Resist-Tinte
gebildet ist. 3. Verfahren nach Anspruch 1, in dem das negative
Resistmusteraus einem alkalisch entwickelbaren flussigen Resist gebildet
ist. 40   4. Verfahren nach Anspruch 1, in dem das negative Resistmuster
aus einem alkalisch entwickelbaren fotoempfindli- chen Resistfilm gebildet
ist. 5. Verfahren nach Anspruch 1, in dem die 2-Akylbenzimidazol-,
2-Alkylalkylbenzimdiazol-, 2-Phenylbenzimidazol- odor
2-Phenylalkylbenzimidazol-Verbindung, die durch die Formel (I)
wiedergegeben ist, ausgewdhlt ist aus 45 2-n-Propylbenzimidazol,
2-n-Propylmethylbenzimidazol, 2-n-Propyldimethylbenzimidazol, 



2-n-Butyidibenzimidazol, so          2-n-Butylmethylbenzimidazol,
2-n-Butyldimethylbenzimidazol, 2-n-Pentylbenzimidazol,
2-n-Pentylmethylbenzimidazol, 2-n-Pentyldimethylbenzimidazol, ss
2-n-Hexylbenzimidazol, 2-n-Hexylmethylbenzimidazol,
2-n-Hexyldimethylbenzimidazol, 2-n-Heptylbenzimidazol, 1~~~~~~~~~~ .4
*||*1    EP 0 562 187 B1 2-n-Heptylmethylbenzimidazol,
2-n-Heptyidimethylbenzimidazol, 2-n-Octylbenzimidazol,
2-n-Octylmethylbenzimidazol, .. 5        2-n-Octyidimethylbenzimidazol,
2-n-Nonylbenzimidazol, 2-n-Nonylmethylbenzimidazol,
2-n-Nonyidimethylbenzimidazol, 2-n-Decylbenzimidazol, 10
2-n-Decylmethylbenzimidazol, 2-n-Decyldimethylbenzimidazol,
2-n-Undecylbenzimidazol, 2-n-Undecylmethylbenzimidazol,
2-n-Undecyidimethylbenzimidazol, 15         2-n-Dodecylbenzimidazol,
2-n-Dodecylmethylbenzimidazol, 2-n-Dodecyldimethylbenzimidazol,
2-n-Tridecylbenzimidazol, 2-n-Tridecylmethylbenzimidazol, 20
2-n-Tridecyldimethylbenzimidazol, 2-n-Tetradecylbenzimidazol,
2-n-Tetradecylmethylbenzimidazol, 2-n-Tetradecyidimethylbenzimidazol,
2-n-Pentadecylbenzimidazol, 25         2-n-Pentadecylmethylbenzimidazol,
2-n-Pentadecyldimethylbenzimidazol, 2-n-Hexadecylbenzimidazol,
2-n-Hexadecylmethylbenzimidazol, 2-n-Hexadecyldimethylbenzimidazol, 30
2-n-Heptadecylbenzimidazol, 2-n-Heptadecylmethylbenzimidazol,
2-n-Heptadecyidimethylbenzimidazol, 2-isopropylbenzimidazol,
2-Isopropylmethylbenzimidazol, 35         2-Isopropyidimethylbenzimidazol,
2-Isobutylbenzimidazol, 2-isobutylmethylbenzimidazol, 



2-isobutyidimethylbenzimidazof, 2-isopentylbenzimidazol, 40
2-Isopentylmethylbenzimidazol, 2-Isopentyldimethylbenzimidazol,
2:1sohexylbenzimidazol, 2-isohexylmethylbenzimidazol,
2-isohexyldimethylbenzimidazol, 45         2-Neopentylbenzimidazol,
2-Neopentylmethylbenzimidazol, 2-Neopentyidimethylbenzimidazol,
2-sek.-Butylbenzimidazol, 2-sek.-Butylmethylbenzimidazol, 50
2-sek.-Butyldimethylbenzimidazol, 2-tert.-Butylbenzimidazol,
2-tert.-Butylmethylbenzimidazol, 2-tert.-Butyidimethylbenzimidazol,
2-Phenylbenzimidazol, 55         2-Phenylmethylbenzimidazol,
2-Phenyldimethylbenzimidazol, 2-Tosylbenzimidazol,
2-Tosylmethylbenzimidazol, 15               1 1111111  lill ii  Jill    EP
0 662 187 B1 2-Tosyidimethylbenzimidazol, 2-Xylylbenzimidazol,
2-Xylylmethylbenzimidazol, 2-Xylyidimethylbenzimidazol,
2-Mesitylbenzimidazol, 2-Mesitylmethylbenzimidazol,
2-Mesityldimethylbenzimidazol, 2-tert.-Phenylbenzimidazol,
2-tert.-Phenylmethylbenzimidazol und 10
2-tert.-Phenyldimethylbenzimidazol. 6. Verfahren nach Anspruch 1, in dem
die BenzimidazolVerbindung, die durch Formel (I) wiedergegeben ist, in
einer Menge von 0,01 bis 40% in der eine atzresistente Schicht liefernden
L6sung verwendet wird. 15  7. Verfahren nach Anspruch 1, in dem das
plattierte Kupferlaminat in ein Bad einereine atzresistente Schicht
liefernden Lo-sung mit einer Badtemperatur von 40 bis 50C 1 bis 3 Minuten
lang eingetaucht wird. . Verfahren nach Anspruch 1, in dem die das
Kupferion enthaltende Pufferl6sung wenigstens eine Base enthalt, ausgewAhft
aus der Gruppe, die besteht aus Ammoniak, Dimethylamin, Triethylamin,
Diethanolamin, Triethanola- 20      min, Monoethanolamin,
Dimethylethanolamin, Diethylethanolamin, Isopropylethanolamin,
Natriumhydroxid und Kaliumhyxdroxid, und wenigstens elner Kupferverbindung,
die ausgewAhit ist aus der Gruppe, die besteht aus Kup- fer(il)-acetat,
Kupfer(ll)-sulfat, Kupfer(l)-chlorid, Kupfer(ll)-chlorid, Kupferhydroxid,
Kupferoxid, Kupfer(l)-oxid, Kup- fer(ll)-oxid, Kupfer(ll)-phosphat und
Kupfer(l)-carbonat. 25   9. Verfahren nach Anspruch 1 oder 8, in dem die
Konzentration des Kupferions in der Pufferlbsung 50 bis 150 ppm betrdgt.
10. Verfahren nach Anspruch 1 bis 8, in dem die Pufferbehandlung 1 bis 3
Minuten lang bei einer Badtemperatur von 30 bis 50C durchgef0hrt wird. 30
Revendlcations 



1. Proced6 de production de cartes de circuits imprim6s avec des trous de
passage plaques au cuivre, procede qui 35      comprend, dans cat ordre,
les 6tapes consistant: a former un motif n6gatif de la matiere de r6serve,
soluble dans une solution aqueuse alcaline, sur les deux faces d'un
stratifie plaqu6 au cuivre dans loquel ont 6t6 fords prealablement des
trous de passage, par un proc6de d'impression ou un proc6de photographique;
40          & plonger ls stratifie plaqu6 au cuivre, portant le motif de
matiere de r6serve, dans un bain d'une solution formant une couche de
matibre de r6serve d'attaque et contenant au moins un sel d'un
benzimidazole ou dun de ses derives represente par la formule (I) survante:
_A. __ _ N 45               I-Lk :^ t R2  n     t<                     1
( I) 50      dans laquelle R1 repr6sente un groupe alkyle ayant 3 a 17
atomes de carbone ou un groupe aryle de formule 55
1 .  6 atome dcrn R2 represente un groupe alkyle Wfrieur ayant 1 A 6 atom
es de carbone, R3 represente un groupe alkylene ayant 1 a  7 atomes de
carbone, 1 6    1 I!IIIIC11I1 lill IIMI  IISI 11 111    EP 0 562 187 81 P14
represente un groupe alkyle ayant 1 & 6 atomes de carbone, n   est egal a
0, 1 ou 2, x   et egal & 0 ou 1, et HA represente un acide organique ou
inorganique, a revetir une surface du placage de cuivre du stratifie avec
une couche de matiere de reserve d'attaque con- sistant en un complexe de
cuivre du compos6 de formule (I); a plonger le stratifie plaque au cuivre,
portant la couche de matibre de reserve d'attaque, dans une solution tampon
contenant des ions cuivre; 10          a secher la couche de matibre de
reserve d'attaque du stratifie; a mettre le stratifie en contact avec une
solution aqueuse alcaline, pour eliminer ainsi selectivement la couche de
matiere de reserve soluble dans une solution aqueuse alcaline, et & exposer
le placage de cuivre dans les zones ne consistant pas en circuits du
stratifi6; et a traiter le stratifie avec un agent alcalin d'attaque pour
6liminer par attaque le placage de cuivre expos6 du 15         stratifie.
2. Proced6 suivant la revendication 1, dans lequel le motif de matibre de
reserve negatif est forme a partir d'une encre de reserve soluble dans une
solution aquouse alcaline. 20   3. Procedesuivant la revendication 1 cdans
loquel le motif de matibrede reserve negatif est forme & partird'une
matiere de reserve liquids developpable avec un substance alcaline. 4.
Procede suivant la revendication 1, dans lequel le motif de matiere de
reserve n6gatif est forme a partir d'un film de matiere de reserve
photosensible developpable avec une substance alcaline. 25 5. Procede
suivant la revendication 1, dans loquel le 2-alkylbenzimidazole, le
2-alkylalkylbenzimidazole, le 2-phenyl- benzimidazole ou le
2-phenylalkylbenzimidazole represente par la formulo (I) est choisi entre
le 2-n-propylbenzi- midazole, le 2-n-propylmethylbenzimidazole, le
2-n-propyldimethylbenzimidazole, le 2-n-butyldibenzimidazole, le
2-n-butylmethylbenzimidazole, le 2-n-butyldimethylbenzimkiazole, le
2-n-pentylbenzimkiazole, le 2-n-pentylmethyl- 30      benzimidazole, le
2-n-pentyldimethylbenzimidazole, le 2-n-hoxylbenzimidazole, le
2-n-hoxylmethylbenzimidazole, le 2-n-hexyldimethylbenzimidazole, le
2-n-heptylbenzimidazole, le 2-n-heptylm6thylbenzimidazole, le 2-n-heptyldi-
m6thylbenzimidazole, le 2-n-octylbenzimidazole, le
2-n-octylmethylbenzimidazole, le 2-n-octyidimethylbenzimida- zole, le
2-n-nonylbenzimidazole, le 2-n-nonylmethylbenzimidazole, le
2-n-nonyldimethylbenzimidazole, le 2-n-decylbenzimidazole, le
2-n-d6cylmethylbenzimidazole, le 2-n-d6cyldim6thylbenzimidazole, le
2-n-undecylben- 35      zimidazole, le 2-n-undecylm6thylbenzimidazole, le
2-n-undecyldimethylbenzimidazole, le 2-n-dodecylbenzimida- 



zole, le 2-n-dodecylmethylbenzimidazole, le
2-n-dodecyldimethylbenzimidazole, le 2-n-tridecylbenzimidazole, le
2-n-tridecylm6thylbenzimidazole, le 2-n-tridecyldimethylbenzimidazole, le
2-n-tetradecylbenzimidazole, le 2-n-t6tradecylmethylbenzimidazole, le
2-n-tetradecyidim6thylbenzimidazole, le 2-n-pentadecylbenzimidazole, le
2-n-pentadecylmethylbenzimidazole, 1e 2-n-pentadecyldimethylbenzimidazole,
le 2-n-hexadecylbenzimidazole, le 40      2-n-hexadecylmethylbenzimidazole,
le 2-n-hexadecyldimethylbenzimidazole, le 2-n-heptadecylbenzimidazole, le
2-n-hoptadecylmethylbenzimidazole, le 2-n-heptadecyldimethylbenzimidazole,
le 2-isopropylbenzimidazole, le 2-isopropylm6thylbenzimidazole, le
2-iaopropyldimethylbenzimidazole, le 2-isobutylbenzimidazole, le
2-isobutylme- thylbenzimidazole, le 2-isobutyldimethylbenzimidazole, le
2-isopentylbenzimidazole, le 2-isopentylm6thylbenzimi- dazole, le
2-isopentyldimethylbenzimidazole, le 2-isohoxylbenzimidazole, le
2-isohexylm6thylbenzimidazole, le 45      2-isohexyldimethylbenzimidazole,
le 2-neopentylbenzimidazole, le 2-neopentylmdthylbenzimidazole, le
2-neopen- tyidimethylbenzimidazole, le 2-sec.-bucylbenzimidazole, le
2-sec.-butylmethylbenzimidazole, le 2-sec.-butyldim4- thylbenzimidazole, le
2-tertio-butylbenzimidazole, le 2-tertio-butylmethylbenzimidazole, le
2-tertio-butyldimethyl- benzimidazole, le 2-ph6nylbenzimidazole, le
2-phenylm6thylbenzimidazole, le 2-phenyidimethylbenzimidazole, le
2-tosylbenzimidazole, le 2-tosylmethylbenzimidazole, le
2-tosyldim6thylbenzimidazole, le 2-xylylbenzimidazole, le 50
2-xylylm6thylbenzimidazole, le 2-xylyldimethylbenzimidazole, le
2-mesitylbenzimidazole, le 2-mesitylmethylbenzi- midazole, le
2-mesityldimethylbenzimidazole, le 2-tertio-phenylbenzimidazole, le
2-tertio-phenylmethylbenzimida- zole et le
2-tertiophenyldimethylbenzimidazole. 6. Procede suivant la revendication 1,
dans loquel le benzimidazole represente par la formule (1) est utilise en
une 55      quantit6 de 0,01 & 40 % dana la solution formant une couche de
matibre de r6serve d'attaque. 7. Procede suivant la revendication 1, dans
lequel le stratifie plaque au cuivre est plonge dans un bain de la solution
formant une couche de matiere de reserve d'attaque a une temperature du
bain de 40 a 500C pendant un temps 17           |       ||||| 1 11||| |||||
|| |||| *   C   L   N   S   *    EP 0 562 187 B1 de 1 a 3 minutes. 8.
Proced6 suivant la revendication 1, dans loquel la solution tampon
contenant des ions cuivre renferrne au moins une base choisie dans le
groups consistent en l'ammoniac, la dimethylamine, la triethylamine, la
diethanolamine, .s 5    la triethanolamine, la monoethanolamine, la
dimethylethanolamine, la dibthylethanolamine, l'isopropylethanola- mine,
I'hydroxyde de sodium et I'hydroxyde de potassium, et au moins un compose
de cuivre choisi dans le groupe *       consistant en l'ac6tate de cuivre
(II), Is sulfate de cuivre (II), IB chlorure cuivreux, le chlorure
cuivrique, I'hydroxyde de cuivre, 'oxyde de cuivre, l'oxyde cuivreuse
l'oxyde cuivrique, le phosphate de cuivre (II) et le carbonate de cuivre
11). 10 9. Procede suivant la revendication 1 ou 8, dans lequel la
concentration de N'ion cuivre dans la solution tampon va de 50 A 150 ppm.
10. Procede suivant la revendication 1 ou 8, dans lequel le traitement avec
le tampon est effectue a une temperature 15      du bain ds 30 & 500C
pendant un temps de 1 a 3 minutes. 20 25 30 35 40 45 50 55    


