
EP 0 321 067 B1 Description This invention relates to a process for
treating a copper surface suitable for making copper on an internal layer
circuit board adhere to a prepreg in a step for laminating internal layer
circuit boards and 5 prepregs alternately for producing a multi-layer
printed wiring board. Multi-layer printed circuit boards have been produced
by removing unnecessary portions of copper foils of copper-clad laminates
by, for example, etching to form internal layer circuits, roughening the
copper surfaces of internal layer circuits with a chemical fluid,
subjecting the roughened surfaces to oxidation treatment, piling prepregs
and copper foils which become outer layer circuits on a plurality of
internal layer 10  circuit boards and laminating them into one body,
drilling holes at portions necessary for connecting the outer layer
circuits and the internal layer circuits, removing resins and pieces of
glass sticked to surfaces of the holes with a chemical treating fluid,
forming a metal layer such as a copper layer by electroless plating or the
like, and forming outer layer circuits by etching or the like. In such a
process, the oxidation treated layer of copper surface exposed on the
surfaces of holes is easily corroded by the acidic chemical treating 15
fluid in a later step to form portions wherein no adhesion is maintained
between the internal layer copper foils and prepregs around the holes
(so-called pink rings), which results in bringing about peeling by a
thermal shock such as soldering. In order to form a surface hardly
dissolved with the chemical treating fluid which is more acidic than copper
oxide, JP-A-56-153797 discloses a process wherein copper oxide formed is
reduced by dipping in 20  an alkali solution such as a solution of sodium
borohydride, formaldehyde or the like. But when copper oxide is reduced by
using a sodium borohydride solution, the surface appearance is blurred
after the treatment and adhesion of prepregs often becomes insufficient. On
the other hand, when an aqueous solution of formaldehyde is used, there
takes place a problem that the treating rate is small. On the other hand,
in order to improve adhesion between a metal and a resin in the production
of multi- 25  layer printed wiring boards, there are proposed the use of an
amine boran as a reducing agent for copper oxide (JP-A-61-176192), the
treatment of copper oxide with an activating solution including a catalytic
metal element before the reduction to copper (JP-A-61-279531), the use of a
reducing agent solution dispersing metal particles having a catalytic
ability therein (JP-A-61-266228), and the exposure of metallic copper on a
part of a copper surface covered with a copper oxide layer when the copper
oxide layer is reduced with a 30  reducing agent solution (JP-A-61-250036).
But the adhesive strength between the metal (copper) and the resin is
still insufficient for practical use according to these proposals. It is an
object of this invention to provide a process for treating a copper
surface, particularly in the production of multi-iayer printed wiring
boards, overcoming disadvantages of the prior art techniques and giving
strong adhesive strength between a copper layer and a resin layer with a
fast treating speed. 35    This invention provides a surface treatment
process which comprises forming a copper oxide layer on a copper surface by
treating with  an aqueous solution containing an oxidising agent, and
either (a) contacting the copper oxide layer with a contacting piece made
of copper or a metal nobler than copper, and moving the contacting piece
relative to the copper oxide layer, or (b) contacting the copper oxide
layer with an aqueous solution containing an alkali borohydride so as to
make the potential of the 40  copper in the range of -1000 mV to -400 mV in
terms of Ag-AgCl electrode, and after step (a) or step (b), treating the
copper oxide layer with an aqueous aldehyde solution having a pH of 9.0 or
higher to reduce the copper oxide. A copper oxide layer in fine relief is
first formed on a copper surface by treating with an aqueous solution
containing an oxidizing agent. 45     As the oxidizing agent, there can be
used sodium chlorite, potassium persulfate, potassium chlorate, potassium
perchlorate, etc. The treatment can be carried out by dipping, spraying, or
the like. 



A typical example of the copper oxide treating aqueous solution is as
follows: 50                                           [err]          5 -
150 g/l [err]           10 - 60 g/l NaOH             1 - 50 g/l 55
Preferable. treating conditions are to use the treating aqueous solution of
55 to 95 C with a contact time of 15 s or more. The treating aqueous
solution may further contain one or more OH- ion sources and/or one or more
buffering agents such as trisodium phosphate, etc. 2    EP 0 321 067 B1 It
is preferable to conduct a pretreatment of the copper surface before
forming a copper oxide layer by contacting the copper surface with an
aqueous solution of ammonium persulfate or cupric chloride and hydrochloric
acid for roughening the copper surface after degreasing. After the
formation of the copper oxide layer, reduction of the copper oxide layer is
carried out by 5  treating with an aqueous aldehyde solution having a pH of
9.0 or higher combined with one of the following two treatments: (a) after
contacting the copper oxide layer with a contacting piece made of copper or
a metal nobler than copper and moving the contacting piece relative to the
copper oxide layer, and (b) after contacting the copper oxide layer with an
aqueous solution containing an alkali borohydride so 10    as to make the
potential of copper surface in the range of -1000 mV to -400 mV in terms of
Ag-AgCl electrode (i.e. when measured by using an Ag-AICI electrode).
According to the method (a), the reduction of copper oxide layer is carried
out as follows. After contacting the copper oxide layer with a contacting
piece made of copper or a metal nobler than copper and moving the
contacting piece relative to the copper oxide layer, the copper oxide layer
is 15  reduced to metallic copper by treating with an aqueous aldehyde
solution having a pH of 9.0 or higher. As to the contacting piece, It is
sufficient that the surface portion of contacting piece is made of copper
or a metal nobler than copper. Examples of the metal nobler than copper are
gold, platinum, palladium, and the like. The contacting piece can
preferably take a form of a roll. One example of such a roll is a rubber
roll, the surface of which is covered with a cloth plated with a metal as
mentioned above. A copper plated 20 cloth manufactured by Seren K.K. is
available commercially. It is more preferable to use a cloth plated with a
noble metal such as gold, palladium, or the like in addition to copper
plating. It is also possible to use a rod capable of conducting surface
contact to some extent, a brush, or a cloth, in place of the roll. It is
sufficient that the contacting piece relatively move on the copper oxide
layer. That is, either one of 25 the contacting piece or the copper oxide
layer can be moved, or both of them can be moved. For example, a substrate
having the copper oxide layer thereon is moved by one or more rolls. It is
preferable to slide the contacting piece and the copper oxide layer while
keeping point or surface contact such as contacting a freely movable roll
with the moving substrate. In order to speed up the contacting process, it
is preferable to use a plurality of pairs of rolls facing each other in
series. In the case of using a cloth as the contacting 30 piece, it is
possible to move the cloth and the copper oxide layer while surface
contacting them to some extent and sliding. It is also possible to reduce
copper oxide by treating with the aqueous aldehyde solution having a pH of
9 or higher, while relatively moving the copper oxide layer and the
contacting piece and keeping point or surface contacting of the two. The
treatment with the aqueous aldehyde solution can be carried out by dipping,
spraying and the like. 



35     As the aldehyde, there can be used formaldehyde, paraformaldehyde,
an aromatic aldehyde such as benzaldehyde. The pH of the aldehyde aqueous
solution is 9.0 or higher, preferably 10.5 or higher. The higher the pH.
becomes, the stronger the reducing power becomes. As a pH adjusting agent,
there can be used an alkali hydroxide such as NaOH. The adding amount of
the aldehyde aqueous solution is preferably 0.01 mole/[err] or more, more
40 preferably 0.02 mole/[err] or more. Too high concentration is not
preferable due to worsening of working circumstances. The copper oxide
formed on the copper surface has fine concaves and convexes with several
microns. By the effect of such shapes, the adhesive strength to a prepreg
resin layer to be laminated can be improved. 45     Further, since the
aqueous aldehyde solution having a pH of 9.0 or higher has a reducing
power, copper oxide is reduced in contact with the aqueous aldehyde
solution. Further, since fine relief shape can be retained after the
reduction, the adhesive strength to the resin layer to be laminated can be
improved, and the adhesion interface is made resistant to an acidic
solution and an electroless copper plating bath. By contacting the copper
oxide layer with the contacting piece, the reduction of copper oxide takes
50  place rapidly when contacted with the aqueous aldehyde solution having
a pH of 9.0 or higher. Thus, the time necessary for reducing copper oxide
is shortened remarkably and can be within several minutes for completing
the reduction. When one or more rolls are used as the contacting piece, the
reducing treatment of copper oxide can be carried out continuously.
Recently, wiring of copper conductor on a printed wiring board has indepen-
55 dent portions and miniaturized, but uniform contact becomes possible by
using a roll as the contacting piece. According to the method (b), the
reduction of copper oxide layer is carried out as follows. After contacting
the copper oxide layer with an aqueous solution containing an alkali
borohydride so as 3    EP 0 321 067 B1 to make the potential of copper
surface in the range of -1000 mV to -400 mV in terms of Ag-AgCl electrode,
the copper oxide layer is reduced to metallic copper by treating with an
aqueous aldehyde solution having a pH of 9.0 or higher. As the alkali
borohydride which is used as a reducing agent, there can be used sodium
borohydride, 5  potassium borohydride, etc. The concentration of alkali
borohydride influences a changing rate of the potential of copper surface
subjected to oxidation treatment and uniformity of surface appearance after
the reduction. The concentration of alkali borohydride is preferably 0.1
g/l or more, more preferably 0.2 to 5 g/l. Since the alkali borohydride is
easily decomposed naturally, it is preferable to add lead acetate, lead
chloride, lead sulfate, or thioglycolic acid in order to prevent the
decomposition. The decomposition can 10 also be prevented by making the pH
10 to 13. The contact time between the copper surface subjected to
oxidation treatment and the alkali borohydride is extremely important. When
the oxidation treated copper surface is contacted with the alkali
borohydride, copper oxide begins its reduction. The potential of oxidation
treated copper surface changes to a lower side. In this case, when the
contact time is prolonged until the potential becomes lower than -1000 15
mV, non-uniformity of surface appearance often takes place to stop the
improvement of adhesive strength. In order to prevent such a problem, the
potential of -1000 mV to -400 mV should be maintained. In practice, it is
not necessary to watch the potential always. Preferable contact time can be
determined by the composition and temperature of the aqueous alkali
borohydride solution. For example, in the case of sodium 



borohydride with a concentration of 1 g/l, pH 12.5, and a temperature of 40
C, a preferable contact time is 3 to 180 s. As the aqueous aldehyde
solution, the same one as used in the method (a) mentioned above can also
be used. When the copper surface subjected to the treatment with the
aqueous alakli borohydride solution is contacted with the aqueous aldehyde
solution, the initial potential of copper is in the range of -1000 mV to 25
-400 mV in terms of Ag-AgCI electrode. When the contact is continued, the
potential is changed to be lower than -1000 mV which is the potential of
metallic copper. The time necessary for contacting with the aqueous
aldehyde solution is one until the potential of copper becomes not lower
than -1000 mV. In practice, the contact time is changed depending on the
composition, concentration, and temperature of the aqueous aldehyde
solution. For  example, when a 36% formaldehyde aqueous solution with a
concentration of 4 ml/l, 30  pH 12.5 and a temperature of [err] is used,
preferable contact time is 180 s. The copper surface subjected to the
aqueous alkali borohydride solution treatment can directly be contacted
with the aqueous aldehyde solution, or washed with water, followed by
contact with the aqueous aldehyde solution. The copper surface treatment of
this invention can be applied to not only the pretreatment of internal 35
circuits to be subjected to multi-layer adhesion, but also circuit surface
treatment before the formation of a resist on a printed circuit board, or
copper surface treatment before adhesion of a flexible substrate and copper
foils in order to improve the adhesive strength between the copper foil and
a resin layer. A multi-layer printed wiring board can be produced by piling
a plurality of the thus treated wiring boards having been formed internal
layer circuits and a plurality of prepregs obtained by impregnating a
substrate 40  such as paper, glass cloth, etc., with a thermosetting resin
and drying, alternately, followed by pressing with heating, by a
conventional method. This invention can be applied to the production of
multi-layer printed wiring boards obtained by adhering internal layer
wiring boards to prepregs; laminates of copper-clad laminates, wiring
boards having conductor circuits thereon and solder resists; copper-clad
laminates obtained by laminating copper foils and 45   prepregs; substrates
for flexible wiring boards obtained by laminating copper foils and flexible
films, etc. More concretely, the present invention can be applied to the
following embodiments. A copper-clad laminate can be obtained by subjecting
one or both surfaces of copper foil to the surface treatment process of
this invention; laminating one or more surface treated copper foils and one
or more sheets of glass cloth or paper impregnated with an epoxy resin, a
phenol resin or a polyimide resin or one 50  or more sheets of an epoxy
resin, a phenol resin or a polyimide resin mixed with glass fibers, or
laminating one or more the thus surface treated copper foils coated with an
epoxy resin, a phenol resin or a polyimide resin; and subjecting to heating
and pressing treatment to form a laminated unit having copper layers on the
outermost surfaces. A copper-clad flexible film can be obtained by
subjecting one or both surfaces of copper foil to the 55  surface treatment
process of this invention; and bonding a flexible resin film to the
resulting copper foil using an adhesive of epoxy resin or acrylic resin so
as to have copper layers on the outermost surfaces, wherein the flexible
resin film is made from polyimide, polyester, polytetrafluoroethylene,
polysulfone, or polyether ether ketone. 4    EP 0 321 067 B1 A multi-layer
wiring board can be obtained by laminating one or more copper foils and one
or more sheets of glass cloth or paper impregnated with an epxoy resin, a
phenol resin or a polyimide resin or one 



or more sheets of an epoxy resin, a phenol resin or a polyimide resin
mixing with glass fibers, or laminating one or more copper foils coated
with an epoxy resin, a phenol resin or a polyimide resin; subjecting to 5
heating and pressing treatment to form a copper-clad laminate; removing
unnecessary portions from the copper foil of the laminate by etching to
form a circuit pattern for an internal layer; subjecting the copper foil
thus treated to the surface treatment process of this invention; laminating
on the resulting copper surface an epoxy resin, a phenol resin or a
polyimide resin, or a glass cloth or paper impregnated with an epoxy resin,
a phenol resin or a polyimide resin, or laminating a sheet of an epoxy
resin, a phenol resin or a polyimide 10 resin mixing with glass fibers,
with repetition of laminating to form a multiple layers and a copper foil
as an outermost layer; subjecting to heating and pressing treatment to form
a laminated unit having copper layers on the outermost surfaces; drilling
through-holes in the laminated unit; metallizing inner walls of the
through- holes; and removing unnecessary portions from the outermost copper
layers by etching to form circuits. A multi-layer wiring board can also be
obtained by laminating one or more copper foils and one or more 15  sheets
of glass cloth or paper impregnated with an epoxy resin, a phenol resin or
a polyimide resin or one or more sheets of an epoxy resin, a phenol resin
or a polyimide resin mixing with glass fibers, or laminating one or more
copper foils coated with an epoxy resin, a phenol resin or a polyimide
resin; subjecting to heating and pressing treatment to form a copper-clad
laminate; removing unnecessary portions from the copper foil of the
laminate by etching to form a circuit pattern for an internal layer;
subjecting the copper foil 20  thus treated to the surface treatment
process of this invention; laminating on the resulting copper surface an
epoxy resin, a phenol resin or a polyimide resin, or a glass cloth or paper
impregnated with an epoxy resin, a phenol resin or a polyimide resin, or
laminating a sheet of an epoxy resin, a phenol resin or a polyimide resin
mixing with glass fibers, with repetition of laminating to form a multiple
layers and a copper foil subjected to the surface treatment process of this
invention as an outermost layer; subjecting to heating and 25  pressing
treatment to form a laminated unit having copper layers on the outermost
surfaces; drilling through-holes in the laminated unit; metallizing inner
walls of the through-holes; and removing unnecessary portions from the
outermost copper layers by etching to form circuits. Further, a flexible
wiring board can be obtained by bonding a copper foil to a flexible resin
film using an adhesive of epoxy resin or acrylic resin to form a
copper-clad flexible film; removing unnecessary portions 30 from the copper
foil by etching to form a circuit pattern for an internal layer; subjecting
the copper foil thus treated to the surface treatment process of this
invention; and bonding a flexible resin film from which unnecessary
portions for connection are removed to the thus treated copper surface with
an adhesive of epoxy resin or acrylic resin, wherein the flexible resin
film is made from polyimide, polyester, poly- tetrafluoroethylene,
polysulfone, or polyether ether ketone. 35     The resin layers can be used
in the form of a prepreg, film, curtain coat, etc. As the resin, there can
be used thermosetting resins such as phenol resins, epoxy resins,
polyesters, polyimides, etc.; thermoplastic resins such as
polytetrafluoroethylene, polysulfones, polyether sulfones, polyetherimides,
etc. This invention is illustrated by way of the following Examples, in
which all percents are by weight unless otherwise specified. 40 Example 1 A
printed wiring board for internal layer having internal layer circuits
thereon was subjected to roughening treatment with an aqueous solution of
ammonium persulfate, followed by the formation of a 45 copper oxide layer
using the following treating solution: Sodium hydroxide
15 g/l Trisodium phosphate [err]          30 g/l Sodium chlorite
90 g/l Pure water                         making the total volume 1 liter
Temperature                        [err] 



Treating time                      120 s 55     The resulting internal
layer wiring board having a copper oxide layer thereon was washed with
water. A roll for transporting the internal layer wiring board was
installed in an aqueous solution of 37% formaldehyde with pH of 12.5 and
concentration of 5 ml/l to reduce the copper oxide. The roll was obtained
by coating a copper plated cloth (manufactured by Seren K.K.), the surface
of which had been plated with 5    EP 0 321 067 B1 gold, on a rubber-made
roll. The temperature of the aqueous aldehyde solution for reducing copper
oxide was made [err]. The internal layer wiring board was passed through
the roll at a rate of 40 cm/min and contacted with the aqueous aldehyde
solution for 5 min. After washing with water, the thus treated wiring board
was dried at [err] for 30 min. Both sides of the wiring board was
sandwiched with a pair of epoxy 5  resin prepreg, followed by sandwiching
with a pair of copper foils, and pressed with heating (pressure 60 kg/cm2,
temperature [err], time 120 min) to prepare a multi-layer copper-clad
laminate having internal layer circuits therein. The obtained multi-layer
copper-clad laminate was subjected to the following tests: 10 (i) Internal
layer copper foil peeling test JIS-C 6481 (ii) Resistance to hydrochloric
acid 15 A sample of 130 mm x 30 mm was cut out and the surface copper foils
were removed, followed by drilling of 36 holes, each hole having a diameter
of 1 mm. Then, the sample was dipped in 19% HCI and state of the laminate
was observed after predetermined time (minutes). The mark O means "no
change". The mark X means "not usable practically". (iii) Resistance to
electroless copper plating solution A sample of 130 mm x 30 mm was cut out
and the surface copper foils were removed, followed by drilling of 36
holes, each hole having a diameter of 1 mm. Then, the sample was dipped in
the following 25 electroless copper plating solution and penetration of the
electroless copper plating solution into internal layers was observed after
predetermined time (hours). The mark O means "no change". The mark X means
"penetrated". [err]         10 g/l EDTA/2Na     30 g/l 37% [err]       5
ml/l pH            12.5 (adjusted with NaOH) Pure water    making the total
volume 1 liter 35 The results are shown in Table 1. Comparative Example 1
40     The process of Example 1 was repeated except for not reducing the
copper oxide layer in the aqueous aldehyde solution nor contacted with the
metal coated roller. The obtained multi-layer copper-clad laminate was
subjected to the same test as in Example 1. The results are shown in Table
1. 45 50 55 



6    EP 0 321 067 B1 Table 1 Example No.                      Example 1
Comparative Example 1 internal layer peeling test (kgf/cm)         1.2
1.1 Resistance to HCl (min.)                        20         O
X 30       O             X 40       O             X 10
50       O             X 60       O             X 90       O             X
15     Resistance to electroless copper plating solution (h)    1     O
X 3       O            X 5       O            X 10       O             X 15
O             X 20       O             X 20 Example 2 A printed wiring
board for internal layer having internal layer circuits thereon was
subjected to 25 roughening treatment with an aqueous solution of ammonium
persulfate, followed by the formation of a copper oxide layer using the
following solution: Sodium hydroxide                      15 g/l 30
Trisodium phosphate [err]             30 g/l Sodium chlorite
90 g/l Pure water                          making the total volume 1 liter
Temperature                         [err] Treating time
90 s 35 The resulting internal layer wiring board having a copper oxide
layer thereon was washed with water, followed by the treatment with the
following treating solution: 40                        Sodium borohydride
1 g/l Pure water               making the total volume 1 liter pH
12.5 Temperature               [err] Treating time            40 s 45
Potential of copper surface  -800 mV The thus treated wiring board was
treated with the following aldehyde solution: 60
36% [err]       4 ml/l Pure water     making the total volume 1 liter pH
12.5 Temperature   [err] 



Treating time   5 min 55 The thus treated wiring board was washed with
water and dried at [err] for 30 min. Both sides of the wiring board was
sandwiched with a pair of epoxy-modified polyimide resin prepregs (1-67, a
trade name, mfd. by Hitachi Chemical Co., Ltd.), followed by sandwiching
with a pair of copper foils of 35 [err] thick and 7    EP 0 321 067 B1
pressed with heating (pressure 50 kg/[err], temperature [err], time 90 min)
to prepare a sample laminate. Comparative Example 2 5    The process of
Example 2 was repeated except for not subjected to the treatment with the
aqueous formaldehyde solution and changing the treating time with the
aqueous solution of sodium borohydride to 10 mim in place of 40 s,
Comparative Example 3 10 The process of Example 2 was repeated except for
not subjected to the treatment with the aqueous solution of sodium
borohydride. The sample laminates obtained in Example 2 and Comparative
Examples 2 and 3 were tested in the same manner as described in Example 1.
The results are shown in Table 2. 20 25 30 35 40 50 8    EP 0321 067 B1
[ERR] 45 50 As explained above, according to this invention, adhesion
between a resin material such as a prepreg and copper of a conductor
circuit, and the like can be improved. Further, the resulting multi-layer
printed wiring boards are excellent in resistance to hydrochloric acid and
resistance to an electroless copper plating solution. Claims 1. A surface
treatment process which comprises forming a copper oxide layer on a copper
surface by    EP 0 321 067 B1 [ERR] 50 



As explained above, according to this invention, adhesion between a resin
material such as a prepreg and copper of a conductor circuit, and the like
can be improved. Further, the resulting multi-layer printed wiring boards
are excellent in resistance to hydrochloric acid and resistance to an
electroless copper plating solution. 55 Claims 1. A surface treatment
process which comprises forming a copper oxide layer on a copper surface by
9    treating with an aqueous solution containing an oxidising agent, and
either (a) contacting the copper oxide layer with a contacting piece made
of copper or a metal nobler than copper, and moving the contacting piece
relative to the copper oxide layer, 5        or (b) contacting the copper
oxide layer with an aqueous solution containing an alkali borohydride so as
to make the potential of the copper in the range of -1000 mV to -400 mV in
terms of Ag-AgCl electrode, and after step (a) or step (b), treating the
copper oxide layer with an aqueous aldehyde solution having 10     a pH of
9.0 or higher to reduce the copper oxide. 2. A process according to claim
1, wherein the copper oxide layer is treated according to step (a) and the
contacting piece is in the form of roll covered with a copper layer or a
layer of a metal nobler than copper. 15 3. A process according to claim 1,
wherein the copper oxide layer is treated according to step (b) with an
aqueous solution containing sodium borohydride. 4. A process for producing
a copper-clad laminate comprising 20       (a) either laminating one or
more copper foils surface treated by a process according to any one of
claims 1 to 3 with (i) one or more sheets of glass cloth or paper
impregnated with an epoxy resin, a phenol resin or a polyimide resin, 25
or (ii) with one or more sheets of an epoxy resin, a phenol resin or a
polyimide resin mixed with glass fibers, or coating one or more copper
foils surface treated by a process according to any one of claims 1 to 3
with an epoxy resin, a phenol resin or a polyimide resin, and laminating
the coated foils, 30     and (b) heating and pressing the foils to form a
laminated unit having copper layers on the outermost surfaces. 5. A process
for producing a multi-layer wiring board comprising (a) 35     (i)
laminating one or more copper foils and one or more sheets of glass cloth
or paper impregnated with an epoxy resin, a phenol resin or a polyimide
resin, or (ii) laminating one or more copper foils and one or more sheets
of an epoxy resin, a phenol resin or a polyimide resin mixed with glass
fibers, 



40          or (iii) laminating one or more copper foils coated with an
epoxy resin, a phenol resin or a polyimide resin, (b) then heating and
pressing the foils to form a copper-clad laminate, (c) removing unnecessary
portions from the copper foil of the laminate by etching to form a circuit
45        pattern for an internal layer, (d) surface treating the copper
foil produced in step (c) by a process according to any one of claims 1 to
3, (e) optionally,repeating steps (a) to (d), (f) laminating on the
resulting copper surface 60          (i) an epoxy resin, a phenol resin or
a polyimide resin, or a glass cloth or paper impregnated with an epoxy
resin, a phenol resin or a polyimide resin, or (ii) laminating a sheet of
an epoxy resin, a phenol resin or a polyimide resin mixed with glass
fibers, 55           and one or more copper foils to form a multiple layer
unit having copper foil as an outermost layer, (g) heating and pressing the
laminated unit, (h) drilling through-holes in the laminated unit, 10    (i)
metallizing the inner walls of the through-holes, and (j) removing
unnecessary portions from the outermost copper layers by etching to form
circuits. 6. A process according to claim 5 wherein the copper layers on
the outermost surfaces are also surface 5      treated by a process
according to any one of claims 1 to 3. 7. A process for producing a
copper-clad flexible film comprising bonding a flexible resin film to
copper foils surface treated by a process according to any one of claims 1
to 3, using an adhesive of epoxy resin or acrylic resin so as to have
copper layers on the outermost surfaces. 10 8. A  process according to
claim 7, wherein the flexible film is a polyimide, polyester, poly-
tetrafluoroethylene, polysulfone, or polyether ether ketone resin film. 9.
A process for producing a flexible wiring board comprising 15       (a)
bonding a copper foil to a flexible resin film using an adhesive of epoxy
resin or acrylic resin to form a copper-clad flexible film, - (b) removing
unnecessary portions from the copper foil by etching to form a circuit
pattern for an internal layer, (c) surface treating the copper foil by a
process according to any one of claims 1 to 3, and 20       (d) bonding a
flexible resin film from which necessary portions for connection are
removed to the thus treated copper surface with an adhesive of epoxy resin
or acrylic resin. 10. A process according to claim  9, wherein the flexible
film  is a polyimide, polyester, poly- tetrafluoroethylene, polysulfone, or
polyether ether ketone resin film. 25 - Patita spruche 1.
Oberflcheonbehandlungverfahren, dadurch gekennzelchnet, daB man eine
Kupferoxidschicht auf *  einer Kupferoberflache durch Behandeln mit einer
wa~rigen L6sung, die ein Oxidationsmittel enthalt, 



30     und entweder (a) Kontaktieren der Kupferoxidschicht mit einem
KontaktstUck aus Kupfer oder einem Metall, das edler als Kupfer ist, und
Bewegen des KontaktstOcks relativ zu der Kupferoxidschicht, odor 3S    .
(b) Kontaktieren der Kupferoxidschicht mit einer walrigen Losung, die ein
Alkaliborhydrid enthalt, so daB das Potential des Kupfers in den Bereich
von -1000 mV bis -400 mV bezUglich einer Ag-AgCI- Elektrode eingestellt
wird, und Behandein der Kupferoxidschicht mit einer wAlrigen Aldehydl6sung
mit einem pH von 9,0 oder 2      .  darpber nach Stufe (a) oder Stufe (b),
um das Kupferoxid zu reduzieren, bildet. *:40 2. .Vefahren -nch Anspruch 1,
dadurch gekennzelchnet, daB die Kupferoxidschicht gemaR Stufe (a) behandelt
wird und daB das KontaktstOck in der Form einer Walze, die mit einer
Kupferschicht oder einer Schicht aus einem Metall, das edler als Kupfer
ist, bedeckt ist, vorliegt. 46  3. Verfahren nach Anspruch 1, dadurch
gekennizelchnet, daB die Kupferoxidschicht nach Stufe (b) mit einer
wa.Brigen, natriumborhydridhaltigen Ldsung behandelt wird. 4. Verfahren zur
Herstellung eines kupferplattierten Laminats, dadurch gekennzelchnet, daR
man (a) entweder eine oder mehrere.Kupferfolien, die nach einem Verfahren
gemaR einem der Ansprlche 1 bis So    3 obeiFa cheonbehandelt worden sind,
mit     : *   :    0(i) einer oder mehreren Schichten aus Glasgewebe oder
Papier, welches mit elnem Epoxyharz, e :enm Phenolharz oder einem
Polyimidharz impragniert ist, :   : .   .    odor. . 56    :  (ii) mit
einer odor mehreren Schichten eines Epoxyharzes, eines Phenolharzes oder
eines Polyimid- : : : : ::harzes im Gemisch mit Glasfasern larniniert, oder
eine oder mehrere Kupferfolien, die nach einem Verfahren gemAl elnem der
Ansprtche * :    -   4 bis 3 oberflAchenbehandelt worden sind, mit einem
Epoxyharz, einem Phenolharz oder elnem -~~~~~~~~~~~~~1    EP 0 321 067 B1D
iiiiiii ii1l I   1i i Polyimidlharz Deschichtet und die beschichteten
Folien laminiert, und (b) die Folien erhitzt und prelt, * wobei eine
:larniniorte Einheit mit Kupferschichten auf den Aufersten Oberflachen
gebildet wird. Verlahren zur. Herstellung einer vielschichtigen
Schaittafel, dadurch gekennzeichnet, daB man .i) ' Iene oder mehrere
Kupferfolien und eine oder mehrere Schichten aus Glasgewebe oder Papier,
welches: mit einem  Epoxyharz, einem  Phenolharz oder einem  Polyimidharz
impragniert ist, laminiert oder (iH) aine oder mehrore Kupferfolien und
eine oder mehrere Schichten aus einem Epoxyharz, eiemn Phenolharz oder
einem Polyimidharz im Gemisch mit Glasfasern laminiert, odor: kiii) eine
oder mehrere Kupferfolien, die mit elnem Epoxyharz, elnem Phenolharz oder
einem - Polyimidharz boschichtet sind, laminiert, 5s :      b) ansch6i6end
die Folien unter Bildung eines kupferplattierten Laminats erhitzt und
preft, -   (c) ihberNLlssige Teile von der Kupferfolie des Laminats durch
Atzen entfemt, wobei eine SchaIttafel fuir eine Innenschicht gebildet wird,



(d) die Kupterfolie, die in Stufe (c) gebildet wurde, nach einem Verfahren
gema3 einem der Ansprtiche 1 bis 3 oberflichenbehandelt, (e) ggf. die
Stufen (a) bis (d) wiederholt, (f) auf die entstandene Kupferoberflache (i)
ein Epoxyharz, ein Phenolharz oder ein Polyimidharz oder ein Glasgewebe
oder Papier, weiches mit einem Epoxyharz, einem Phenolharz odor einem
Polyimidharz impragniert ist, ..oder 25          (ii) eine Schicht aus
einem Epoxyharz, einem Phenolharz odor einem Polyimidharz im Gemisch mit
Giasfasern und eine oder mehrere Kupferfolien unter Bildung einer
vielschichtigen Einheit mit einer Kupferfolie alsider duRersten Schicht
laminiert, (g) die laminierte Einheit erhitzt und prelt, 30    .'(h)
durchgehende LOcher in die laminierte Einheit bohrt, (i) die Innenschichten
der durchgehenden L6cher metallisiert, und (j) lberfl~ssige Anteile von den
Rulersten Kupferschichten durch Atzen unter Bildung von Schaitta- feln
entfernt. .a  6. Vei-fahren nach Anspruch 5, dadurch gekennzelchnot, daBi
die Kupferschichten auf den RuBersten Oberflachen auch durch ein Verfahren
gemaB einem der AnsprUche 1 bis 3 oberflachenbehandelt wercden. >   7.
Verfahrei zur Herstellung elnes kupferplattierten, flexiblen Films, dadurch
gekennzetchnet, dalB man 9  40  einen flexiblen Harztilm auf Kupferfolien,
die nach einem Verfahren gemaB einem der AnsprUche 1 bis - 3
OberfI~chenbehandelt worden sind, unter Verwendung eines Adhasivs aus einem
Epoxyharz oder einem. PAcrylharz verbindet bzw. bonded, damit
Kupferschichten auf den auBersten Oberfldchen vorhan- cden sind. 46  8.
Verfahren nach Anspruch 7, dadurch gekennzelchnet, daB der flexible Film
ein Polyimid-, Polyester-, Polytetrafluorethylen-, Polysulfon- odor
Polyetheretherketonharzfilm ist. 9,  Verfahren zur Herstellung einer
flexiblen Schaittafel, dadurch gekennzelchnet, dal man (e3 sine Kupferfolie
auf einem flexiblen Harzfilm unter Verwendung eines Adhasivs aus einem So
Epoxyharz oder Acrylharz unter Bildung eines kupferplattierten, flexiblen
Films verbindet, (b). iberfiUssige Anteile von der Kupferfolie durch Atzen
unter Bildung einer Schalttafel fUr eine Innenschicht entfernt, (c) die.
Kupferfolie nach einem Verfahren gemaB einem der AnsprUche 1 bis 3
oberflachenbehandelt, :      und rS    .  (d) einen flexiblen Harzfilm, von
dem fUr die Verbindung UberflUssige Anteile entfernt worden sind, mit der
so beharndelten Kupferoberflache mit einem Adhasiv aus einem Epoxyharz oder
einem Acrylharz verbindet. 12    10. Verfahren nach Anspruch 9, dadurch
gekennzelchnet, da3 der flexible Film ei Polyimid-, Polyester-,
Polytetrafluorethylen-, Polysulfon- oder Polyetheretherketonharzflm ist.
.Revefdlcations 5 1. Proc6de de traitement de surface qui comprend la
formation d'une couche d'oxyde de cuivre sur une surface de cuivre par
traitement avec une solution aqueuse contenant un agent oxydant, et soit 



(a) la mise en contact de la couche d'oxyde de cuivre avec une piece de
contact faite de cuivre ou 10       d'un metal plus noble que le cuivre, et
le d6placement de la piece de contact par rapport a la couche d'oxyde de
cuivre, soit (b) la mise en contact de la couche d'oxyde de cuivre avec une
solution aqueuse contenant un borohydrure alcalin, de fagon & 6tablir le
potentiel du cuivre dans le domaine allant de -1000 mV a is       -400 mV
par rapport a une electrode d' Ag-AgCl, et apres l'etape (a) ou l'etape
(b), le traitement de la couche d'oxyde de cuivre avec une solution aqueuse
d'un ald6hyde, presentant un pH de 9,0 ou plus, afin de r6duire l'oxyde de
cuivre. 2. Procede conforme a la revendication 1, dans lequel la couche
d'oxyde de cuivre est traitee selon -O 20     I'6tape (a) et la piece de
contact a la forme d'un rouleau recouvert d'une couche de cuivre ou d'une
couche d'un metal plus noble que le cuivre. 3. Procede conforme a la
revendication 1, dans loquel la couche d'oxyde de cuivre est traitee selon
l'6tape (b) avec une solution aqueuse contenant du borohydrure de sodium.
25 4. Proc6de de production d'un stratifie plaque cuivre, comprenant (a)
soit la stratification d'une ou de plusieurs feuilles minces de cuivre,
dont la surface a 6te traitee selon un procede conforme & l'une quelconque
des revendications 1 a 3, avec 30       (i) une ou plusieurs couches de
tissu de verre ou de papier impregnees d'une resine epoxy, d'une resine
phenolique ou d'une resine polyimide, ou (ii) une ou plusieurs couches
d'une resine 4poxy, d'une resine phenolique ou d'une r6sine polyimide,
m6langee avec des fibres de verre, 35     soit le rev~tement d'une ou de
plusieurs feuilles minces de cuivre, dont la surface a ete traitee selon un
proc6d6 conforme & l'une quelconque des revendications 1 & 3, avec une
r6sine epoxy, une resine phenolique ou une resine polyimide, et la
stratification des feuilles minces revatues, et (b) le chauffage et la
compression des feuilles minces, pour former un el6ment stratifie dont les
surfaces externes sont des couches de cuivre. 40 5. Proced6 de production
d'une carte de circuits multicouche, comprenant (a) (i) la stratification
d'une ou plusieurs feuilles minces de cuivre et d'une ou plusieurs couches
de tissu de verre ou de papier impr6gnees d'une resine 6poxy, d'une resine
ph6nolique ou d'une 45         resine polyimide, ou (ii) la stratification
d'une ou plusieurs feuilles minces de cuivre et d'une ou plusieurs couches
de resine 6poxy, de resine phenolique ou de resine polyimide, melangee avoc
des fibres de verre, ou 50         (iii) la stratification d'une ou
plusieurs feuilles minces de cuivre revgtues d'une r6sine epoxy, d'une
r6sine phenolique ou d'une resine polyimide, (b) puis le chauffage et la
compression des feuilles minces, pour former un stratifie plaqu6 cuivre,
(c) 1'enlbvement des parties non necessaires des feuilles minces de cuivre
du stratifie, par gravure, pour former un dessin de circuits pour une
couche interieure, 55      .(d) le traitement en surface de la feuille
mince de cuivre produite dans l'etape (c), selon un proced6 conforme a
l'une quelconque des revendications 1 a 3, (e) eventuellement, la
r6petition des etapes (a) a (d), 



(f) la stratification, sur la surface de cuivre obtenue, 13    EP 0 321 067
Bi         11111111 11111  11111111 111 (i) d'une r6sine 6poxy, d'une
r6sine ph6nolique ou d'une r6sine polyimide, ou d'un tissu d8 verre ou d'un
papier impregne d'une r6sine 6poxy, d'une r6sine phenolique ou d'une resine
polyimide, ou (ii) la stratification d'une couche d'une resine 6poxy, d'une
r~sine phenolique ou d'une r6sine 5           polyimide, melang6e avec des
fibres de verre, et d'une ou plusieurs feuilles minces de cuivre, pour
former un element multicouche dont une couche externe est une feuille mince
de cuivre, (g) le chauffage et la compression de l'6l6ment stratifie, (h)
le percement de'trous traversants dans l'[l6ment stratifie, 10       (i) la
m~tallisation des parois intemes des trous traversants, et (j) I'enlbvement
des parties non n6cessaires des couches externes de cuivre, par gravure,
pour former des circuits. 6. Proc~d6 conforme a la revendication 5, dans
lequel les couches de cuivre constituant les surfaces 75     externes sont
6galement trait6es en surface selon un proc~d6 conforme a l'une quelconque
des revendications 1 d 3. 7. Proc6de de production d'un film flexible
plaque cuivre, qui comprend la fixation d'un film de resine flexible a des
feuilles minces de cuivre, traitees en surface selon un proc6d6 conforme 3
l'une 46      quelconque des revendications 1 & 3, A I'aide d'un adh6slf en
rdsine 6poxy ou en resine acrylique, de fagon que les surfaces externes
solent des couches de cuivre. &  Proc6d6 conforme a la revendication 7,
dans lequel le film flexible est un film de r6sine polyimide, polyester,
polytetrafluoroethylene, polysulfone ou polyether-6ther-cetone. 25 9.
Proced6 de production d'une carte de circuits flexible, comprenant (a) la
fixation d'une feuille mince de cuivre a un film de resine flexible, a
l'aide d'un adhesif en r6sine 6poxy ou en resine acrylique, pour former un
film flexible plaque cuivre, (b) l'6limination des parties non necessaires
de la feuille mince de cuivre, par gravure, pour former 30  :    un dessin
de circuits pour une couche int6rieure, (c) le traitement en surface de la
feuille mince de cuivre, salon un proced6 conforme a l'une quelconque des
revendications 1 a 3, et (d) la fixation d'un film de r6sine flexible, d'ob
sont enlevees les parties necessaires pour la -    connexion, a la surface
de cuivre ainsi traitee, a l'aide d'un adhesif en resine epoxy ou en r6sine
35        acrylique. 10. Proc6d6 conformea .la revendication 9, dans loquel
le film flexible est un film de resine polyimide, polyester,
polytdtrafluoro~thylbne, polysulfone, ou poly6ther-ether-c6tone. 45 50 55
14    


