
EP 0 351 034 B1 Description BACKGROUND OF THE INVENTION 5     This
invention relates to processes for producing a printed circuit board, a
printed wiring board and a multi-layer printed wiring board having high
reliability with high efficiency by an additive process and a composite
film used therein. Multi-layer printed wiring boards applied to various
electric products are generally produced by laminating a plurality of inner
circuit substrates and outer circuit plates via prepregs and binding them
(e.g. 10  Japanese Patent Examined Publication No. 38-14977). Under such
circumstances, since a large apparatus and long steps are necessary, there
is a limit to lowering the production cost. Further, since unevenness of
inner circuit substrates appear on surfaces of outer layers, defects are
readily formed at the time of forming out circuits. This causes a limit to
a wiring density. In orders to improve this, there is proposed a process
comprising forming an insulating resin layer on an Inner circuit substrate,
forming a resin adhesive layer for 15  electroless plating, curing these
resins with heating, and forming outer layer circuits and through-hole
conductors by electroless plating using an additive process (e.g. Japanese
Patent Unexamined Publication No. 60-5198895). A typical additive process
is explained referring to Figs. 6(A) to 6(C). On both sides of a printed
circuit substrate 3 obtained by forming copper patterns 2 on both sides of
an insulating substrate 1 (Fig. 6(A)), 20 insulating layers 4 are formed
(Fig. 6(B)), followed by forming additive layers 5 thereon (Fig. 6(C)).
Surfaces of the additive layers 5 are roughened (surface treatment for
imparting affinity for water) with a chromic acid mixed solution ([err] +
[err]), and subjected to a surface activation treatment for providing a
catalyst such as palladium chloride on the surfaces, provided that no
catalyst is adhered previously. The surfaces are masked with a
photosensitive lacquer (a photo resist) by a photographic method or by a
screen printing 25 method (formation of resist films) on non-circuit
forming portions, followed by electroless plating on circuit forming
portions. Lamination of the insulating layers 4, followed by lamination of
the additive layers 5 are conducted by processes (under reduced pressure)
as disclosed in Japanese Patent Unexamined Publica- tion Nos. 62-236726 and
62-236727. As the printed circuit substrate 3 shown in Fig. 6(A), there are
generally used copper-clad laminates formed by a conventional substrate
process. But the process as 30  shown by Figs. 6(A) to 6(C) is complicated
and requires much more time and much more labor. With recent requirement
for miniaturization and higher performance of electronic devices,
multilayer printed wiring boards are required to have a higher density. In
order to have a higher density, the width of conductors is required to be
smaller, which results in requiring, smoother surfaces. In order to meet
such a requirement, Japanese Patent Unexamined Publication No., 51-60958
proposes to laminate a transferring 35  sheet obtained by previously
coating a resin on a base plate on a printed wiring substrate in place of
coating a resin thereon. By this method, uniform,thickness of the resin
layers can be obtained and surface smoothness can be obtained to some
extent, but there are still,problems in that adhesiveness between the resin
and conductors is insufficient, difficulty in practical application is
caused by narrowing the circuit conductor width in order to obtain the
higher density. A similar method using an insulating sheet coated 40  with
an adhesive layer is described in US-7A-4 389 268. On the other hand, in
order to quickly remove heat generated by parts mounted on printed circuit
boards, to have high thermal conductivity is required. For such a purpose,
a metal plate having good heat dissipation is used as a substrate for
printed wiring boards, Such a metal plate has a number of through- holes
with insulating layers formed on surfaces thereof. The insulating layers
are formed by elec- 45  trodeposition of an insulating varnish, powder
coating of an insulating resin composition, and the like. According to the
electrodeposition method, coating film with uniform thickness can be
obtained, but there are problems in controlling of an electrodeposition
solution, disposal of waste liquor, and the like. On the other hand,
according to the powder coating method, there are problems in that the
thickness of a resin layer at through-hole edge portions which are
boundaries of through-holes and plane portions is remarkably so  reduced by
agglomeration of molten material due to surface,tension at the stage of
melting and curing the powder on the metal plate, pin holes are easily
produced at the edge portions concentratively due to concentration of
shrinking stress at curing caused by the difference in thickness. The
presence of pin holes is a fatal defect in function of printed wiring
boards. 55  SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a proess for producing
a multi-layer printed wiring board having a higher circuit density and
higher reliability by a simple method overcoming defects of prior    EP 0
351 034  B1 art technique. It is another object of the present invention to
provide a composite film used in such a process. It is a further object of
the present invention to provide a prce ss for producing a printed wiring
board having no pin holes and good in heat dissipation. 5     The present
invention provides a process for producing a printed wiring board with the
features of claim 1. This process comprises laminating a composite film
comprising an additive layer (or adhesive layer) and an insulating resin
layer containing an epoxy resin and a synthetic rubber with an epoxy
resin/synthetic rubber ratio of from 30/70 to 90/10 parts by weight as
major components on both sides of a substrate under reduced pressure,
curing the resulting laminate with heating, followed by conventional steps
employed in an 10  additive process. The present invention also provides a
process for producing a multi-layer printed wiring board with the features
of claim 11. This process comprises binding a composite film comprising an
insulating resin layer having a thickness of from 10 to 400 um and with an
epoxy resin/synthetic rubber ratio of from 30/70 to 90/10 parts by weight
and an adhesive layer to both sides of an inner layer circuit substrate so
as to contact 16  the insulating resin layer with the inner layer circuit
substrate, heating under pressure the resulting laminate to bind, and
forming outer circuits and through-hole conductors by conventional steps
employed in an additive process. The present invention further provides a
composite film with the features of claim 3, for producing a printed wiring
board by an additive process comprising an additive layer (or adhesive
layer) and an 20  insulating resin layer containing an epoxy resin and a
synthetic rubber with an epoxy resin/synthetic rubber ratio of from 30(70
to 90/10 parts by weight as major components. The present invention still
further provides a process. for producing a printed wiring board with the
features of claim 16. This process comprises filling a resin composition in
through-holes of a metal plate, laminating an uncured composite film
comprising an additive layer and an insulating layer containing an 25
epoxy resin and a synthetic rubber with an epoxy resin/synthetic rubber
ratio of from 30/70 to 90/10 parts by weight as major components on both
sides of the metal plate to give a laminate, curing the composite film with
heating, drilling smaller through-holes at the original through-hole
portions, and forming conductor circuits on surfaces of the resulting
laminate by conventional steps employed in an additive process. 30  BRIEF
DESCRIPTION OF THE DRAWINGS    . Figs. 1 to 4 are cross-sectional views of
composite films used in the present invention. Fig. 5 is a partial
cross-section view of a laminate obtained by laminating a composite film on
a circuit substrate under reduced pressure. Figs. 6(A) to 6(C) are
cross-sectional views explaining a prior art additive process for 35
producing a multi-layer circuit substrate, Figs. 7(A) to 7(F) are
cross-sectional views explaining a process of the present invention. Fig. 8
is a cross-sectional view of a composite film used in Figs. 7(A) to 7(F).
Figs. 9- (A) to 9(G) are cross-sectional views explaining a process of the
present invention. Figs. 10 and 11 are cross-sectional views explaining
states of additives layers before use. Fig. 12 is a cross-sectional view of
a composite film comprising a releasable film and an insulating film. Fig.
13 is a cross-sectional view of a 40  double-sided printed circuit board.
fig. 14 is a cross-sectional view of a composite laminated product.
DESCRIPTION OF THE PREFERRED EMBODIMENTS The composite film (M) used in the
present invention comprises an insulating resin layer 4 and an 45  additive
layer (or an adhesive layer) 5 as shown. in Fig. 1. The additive layer
means an organic layer on which circuits are formed by electroless plating.
The insulating resin layer means an organic layer having an insulating
function against inner layer circuits. By the presence of the insulating
resin layer 4, good laminating properties on inner layer circuits under
reduced pressure and possibility of curing under an atmospheric pressure
are obtained. 50     The insulating resin layer 4 is made of an epoxy resin
and a synthetic rubber as major components. As the epoxy resin, there can
be used bisphenol type epoxy resins, epichlorohydrin type epoxy resins,
novolak 



type epoxy resins, alicyclic type epoxy resins, etc., alone or as a mixture
thereof. In order to impart flame retardancy, the use of brominated epoxy
resins is preferable. As the synthetic rubber, there can. be used
styrene-butadiene rubber (SBR), butadiene rubber (BR), 55
acrylonitrile-butadiene rubber (NBR), chloroprene rubber, isoprene rubber,
butyl rubber, etc., alone or as a mixture thereof. Among them, the use of
NBR is more preferable. Particularly, the use of NBR containing 20 to 50%
by weight of acrylonitrile and having a Mooney viscosity ([err]) of 25 to
80 is particularly preferable. 4    EP 0 351 034 B1 Mixing ratio of the
epoxy resin to the synthetic rubber, e.g. NBR (epoxy resin/rubber) is from
30170 to 90/10. When the ratio is less than 30/70 (the epoxy resin being
less than 30 and the rubber more than 70), since layer insulation
properties as well as flowing properties are lowered, flowing into spaces
among circuits at the time of laminating on inner layer circuit substrates
(printed circuit substrates) becomes 5  insufficient. On the other hand,
when the ratio is more than 90/10 (the epoxy resin being more than 90 and
the rubber less than 10), adhesiveness to copper patterns of inner layer
circuit substrates is lowered, flowing becomes too much at the time of
lamination on inner layer circuit substrates, and resin flow takes place at
the time of curing with heating so as to make it difficult to maintain
uniform thickness between layers. 10     The additive layer 5 (or adhesive
layer for electroless plating) is made of a blend of a rubber component
such as NBR, BR, SBR, etc., and a thermosetting resin component such as a
phenol resin, an epoxy resin, a melamine resin, etc. At the time of
laminating the composite films on an inner layer circuit substrate, the
insulating resin layer 4 is in an uncured state in order to improve the
adhesiveness to copper patterns on the inner layer is  circuit substrates,
but the additive layer 5 can either be uncured or cured. The viscosity of
insulating layer at the time of laminating on an Inner layer circuit
substrate is preferably in the range of [err] to [err] poises. When the
viscosity is less than [err] poises, flowing properties becomes too much,
resulting in making it difficult to maintain a uniform thickness as the
insulating resin layer. On the other hand, when the viscosity is more than
[err] poises, flowing into spaces between circuits becomes insufficient. 20
The composite film M wherein the additive layer 5 is uncured can be
prepared by coating an insulating layer 4 on a surface of a release film
and an additive layer 5 is coated on a surface of another release film,
followed by binding the surface of insulating layer 4 to the surface of
additive layer 5. As the release film, there can be used those having
releasing properties such as a polyethylene terephthalate (PET) film, a
polyester film treated with a silicone, release paper, a metal foil  such
as aluminum foil treated with a wax, 25  etc., for imparting releasing
properties. The composite film M wherein the additive layer 5 is cured can
be prepared by coating an insulating layer 4 on a previously cured additive
layer 5. When the additive layer 5 is cured, since diffusion of the
components of the insulating layer 4 into the additive layer 5 can be
prevented, roughening of the additive layer 5 for electroless plating
becomes easy. 30    In order to enhance the adhesiveness to inner layer
circuit substrates, an adhesive layer 6 may be formed on the insulating
layer 4 as shown in Fig. 2. The formation of the adhesive layer 6 can be
carried out by coating an adhesive on the insulating layer 4. The surface
of adhesive layer 6 can be protected by covering a release film as
mentioned above. As the adhesive, there can be used conventionally used
epoxy resins. The viscosity of the adhesive 36  layer 6 at the time of
formation ([err] at most) is preferably, in the range of [err] to [err]
poises as in the case of the insulating layer 4. In order to prevent the
diffusion of the components of insulating layer 4 into the additive layer
5, a barrier layer 7 may be interposed between the insulating layer 4 and
the additive layer 5 as shown in Fig. 3. As the barrier layer 7, there can
be used a PET film, a polyimide film, and the like thin film. 40
Another method for preventing the diffusion of the components of insulating
layer 4 into the additive layer 5 is to cure the portion 8 of the
insulating layer 4 in contact with the additive layer 5 as shown in Fig. 



4. In this case, on one side of the previously cured portion 8, an
insulating layer 4 having the same composition as the portion 8 can be
positioned, and on the other side an additive layer 5 can be positioned.
The composite film M is laminated on a circuit substrate (the same one as
the printed circuit substrate 45  3 shown in Fig. 6(A)) under reduced
pressure. Such lamination can be carried out using a vacuum laminator. The
pressure is preferably in the range of several Torr to several tens Torr (1
Torr = 1.333 mbar). It is necessary to carry out the lamination under
reduced pressure in order to prevent the generation of voids among layers.
Thus the laminate T as shown in Fig. 5 is obtained. In Fig. 5, numeral 10
denotes a release film. so     The insulating substrate to be covered with
the composite film M is not particularly limited and may be a
conventionally used one. It is possible to use a laminate of 0.1 to 0.05 mm
thick, which laminate is difficult for forming an additive layer by a dip
coating method or a curtain coating method. In Fig. 5, copper patterns 2
(inner layer circuit) are positioned on an upper surface of an insulating
substrate 1, and an insulating layer 4 and an additive layer 5 are
laminated thereon. 66     The laminate T is then cured with heating
preferably at [err] to [err] for 1 to 4 hours. Then, the additive layer
surface is subjected to an activating treatment and electroless plating by
a conventional additive process to produce a printed wiring board.    EP 0
351 034 B1 When the composite film contains no electroless plating catalyst
such as palladium chloride, platinum chloride, etc., or only the insulating
layer in the composite film contains an electroless plating catalyst, a
printed wiring board can be produced by lamination of the composite film,
surface roughening, seeding of an electroless plating catalyst, masking
with a resist, and electroless plating for forming conductor patterns. 5
On the other hand, when an electroless plating catalyst is contained in
both the insulating layer and the adhesive layer of the composite film, a
printed wiring board can be produced by either (i) lamination of the
composite film, surface roughening, masking with a resist and electroless
plating for forming conductor patterns, or (ii) lamination of the composite
film, masking with a resist, surface roughening and electroless plating for
forming conductor patterns. 10    In the production of multi-layer printed
wiring boards by an additive process, surface smoothness having a
negligible label difference between circuit patterns and the insulating
material is necessary. In such a case, there is used a composite film 9 as
shown In Fig. 8 wherein numeral 13 denotes an Insulating resin layer and
numeral 12 denotes an adhesive layer, and numeral 11 denotes an insulating
film. As the Insulating resin layer 13, there can be used the same
materials as explained in the insulating 15  layer 4 with an epoxy
resin/synthetic rubber ratio of from 30/70 to 90/10, as well as
compositions comprising as a major component a thermosetting resin
component such as epoxy resins, epoxy modified polybutadiene resins, phenol
resins, modified polyamide-imide resins, modified polyimide resins, or a
mixture thereof, and a polymer having flexibility such as BR, SBR, NBR,
phenoxy resin or a mixture thereof, and if necessary one or more inorganic
fillers. 20    As the adhesive layer 12 for electroless plating, there can
be used the same material as explained in the additive layer 5. The
composite film 9 may preferably contain a catalyst for electroless plating
such as palladium, platinum, or the like, at least in the adhesive layer
12. The thickness of the composite film 9 is preferably 20 to 500 um, more
preferably 50 to 250 um. By 25  making the thickness of the insulating
resin layer 13 10 to 400 um, preferably 20 to 200 um, surface smoothness of
outer layers and easiness in preparation of the composite film 9 can be
obtained. Further, by making the flowing properties of the insulating resin
layer 13 at the time of pressing with heating layer than those of the
adhesive layer 12 at the time of pressing with heating, surface smoothness
after press bonding can be obtained. 30     When an insulating film 11 is
adhered to the adhesive layer 12 as shown in Fig. 8, handling of the
composite film is improved. Further, by removing the insulating film from
the composite film immediately before a pretreatment for electroless
plating, adhesion of dusts can be prevented and adhesiveness between an
outer circuit 18 (see Fig. 7(F) and the adhesive layer. 12 can be enhanced.



Moreover, since the composite film 9 can be formed by coating the adhesive
layer 12 and the insulating 35 resin layer 13 on the insulating film,
continuous coating and drying is possible so as to make the production
process effective and economical. In this case, when the lamination of the
composite film is carried out under reduced pressure as mentioned above,
the generation of voids between inner layer circuits can effectively be
prevented. A printed wiring board having no pin holes and good in heat
dissipation can be produced as shown In 40  Figs. 9(A) to 9(G). Fig. 9(A)
shows a metal plate 21 having a through-hole 22 having a diameter of about
2 mm. As the metal plate 21, there can be used those having good heat
dissipation and good thermal conductivity such as an aluminum plate, a
silicon steel plate, an iron plate, a stainless steel plate, a copper
plate, etc. It is possible to use a sheet or a layer obtained by binding a
metal powder, a metal fiber or cut fiber of metal 45  with a small amount
of a binder. The thickness of metal plate 21 is not particularly limited.
But when too thin, heat dissipation effect is lowered, while when too
thick, the weight becomes too much. The through-hole 22 of the metal plate
21 is filled with a resin composition and the metal plate 21 is laminated
with an uncured additive layer film. In this case, the uncured additive
layer film may be laminated on one or both sides of the metal plate 21
after filling the resin composition in the through-hole 21, or after 50
laminating an additive film layer on one side of the metal plate 21, the
resin composition is filled in the through-hole 22, followed by laminating
an additive layer film on another side of the metal plate 21. In Fig. 9(B),
an uncured resin composition 23 is first filled in the through-hole 22 of
the metal plate 21, followed by curing the resin composition 23 (e.g. 120
[err] for about 1 hour). As the resin composition 23, there can be used
those having the same compositions as the additive layer films. The filling
of the resin composition 23 55  in the through-hole 22 can be carried out
by a conventional method such as a screen printing method, etc. After
filling the resin composition 23, uncured additive films 24 are laminated
on both sides of the metal plate 21 while pressing by pressing rolls 25
from the both sides as shown in Fig. 9(C), followed by curing of the
additive layer films 24 with heating (at [err] for about 1 hour).    EP 0
351 034 B1 As the additive layer film 24, there can.be used those which are
usually used as an additive layer. For example, there can be used a blend
of a rubber component such as NBR, BR, SBR, etc., and a thermosetting resin
composition such as a phenol resin, an epoxy resin, a melamine resin, etc.
Then, as shown in Fig. 9(D), a through-hole 22 is perforated by drilling
(hole diameter, about 1 mm). 5  The perforation of through-hole can be
carried out using a drill, etc. Conductor circuits are, then, formed on
surfaces of the thus treated laminate by an additive process. In this case,
after roughening surfaces of the additive layer films 24 (with a chromic
acid mixed solution at [err] for about 10 minutes), a surface activating
treatment is conducted by providing a catalyst 26 (palladium chloride) on
surfaces thereon as shown in Fig. 9(E). Then, as shown in Fig. 9(F),
non-circuit 10 forming portions on the surfaces are masked with a photo
resist 27 by a photographic method, followed by plating as shown in Fig.
9(G) to form plating films 28. Then, post curing is carried out at [err]
for about 1 hour. The plating can be carried out by electroless plating or
a combination of electroless plating and electroplating. The uncured
additive layer film 24 may be covered with a release film 30 such as a PET
film as shown 15  in Fig. 10. The release film 30 can be removed after
laminating the uncured additive layer film 24 on the metal plate 21 or
after curing of the uncured additive layer 24. Further, as shown in Fig.
11, an insulating layer 31 may be laminated on an undersurface of the
uncured additive layer film 24, followed by lamination of the uncured
additive layer film 24 on the metal plate 21 via the insulating layer 31.
The insulating layer 31 is an organic layer having insulating function and
20 comprising an epoxy resin and a synthetic rubber as major components as
explained as to the insulating resin layer 4. The present invention is
illustrated by way of the following Examples, wherein all the parts and
percents are by weight unless otherwise specified. 25 Example 1 



Additive layer 30          NBR (nitrile content 41 %)
60 parts Phenol resin (resol type)                                       35
parts Epoxy resin (bisphenol-epichlorohydrin type, epoxy equivalent weight
500)    5 parts Calcium carbonate
15 parts Peroxide                                                        6
parts Diphenylguanidine                                                0.1
part The ingredients mentioned above were dissolved in methyl ethyl ketone
(MEK) to form a MEK solution, which was then coated on a release film (PET
film) so as to make the film thickness 35 um after dried to 40  form an
uncured film (an additive layer film). Insulating layer Epoxy resin
(bisphenol-epichlorohydrin type, epoxy equivalent weight 500)   100 parts
NBR (nitrile content 33%)                                        40 parts
Calcium carbonate                                                20 parts
Imidazole compound                                                5 parts
Peroxide                                                          1 part 50
Diphenylguanidine                                                 0.1 part
The ingredients mentioned above were dissolved in methyl ethyl ketone to
form a 45% MEK solution, which was coated on a release film (PET film) so
as to make the film thickness 100 um after dried to form 55  an uncured
film (an insulating film). The viscosity of resulting film measured by DMA
(dynamic mechanical analysis) was 1100 poises at [err], 9000 poises at
[err], 45000 poises at [err] and 85000 poises at 70 C.    EP 0 351 034 B1 A
composite film was obtained by binding the additive layer film with the
insulating layer film using a roll laminator at [err]. The composite film
was vacuum laminated ([err]) on a circuit substrate having comb teeth-like
circuits with line and space (L/S) of 0.5 mm (1 ounce (1 ounce = 28.35 g)
of electroplated copper) so as to 5  make the insulating layer contact with
the circuit substrate. After measuring flowing properties into spaces
between circuits, It was confirmed that no voids were formed. The composite
film laminated substrate was cured by heating at [err] for 2 hours in an
electric oven, followed by a roughening treatment using a chromic acid
mixed solution according to a usual additive process. After seeding a
catalyst and activation treatment, electroless plating was carried out to
deposit 10  copper with a predetermined thickness, followed by annealing to
give a printed wiring board. The resulting printed wiring board was good in
both adhesiveness of the electroless plated copper (JIS C 6481. 5. 7) and
solder heat resistance at [err] (JIS C 6481. 5. 5). Example 2 A composite
film was obtained by binding the same additive layer film as obtained in
Example 1 previously cured by heating at [err] for 1 hour, with the same
insulating layer film (100 um) as obtained in Example 1 using a roll
laminator at [err]. The composite film was vacuum laminated ([err]) on a
circuit substrate having comb teeth-like 20 circuits with line and space
(L/S) of 0.5 mm (1 ounce. of electroplated copper) so as to make the
insulating layer contact with the circuit substrate. After measuring
flowing properties into spaces between circuits, It was confirmed that no
voids were formed. A printed wiring board was produced in the same manner
as described in Example 1. The resulting printed wiring board was good in
both adhesiveness of the electroless plated copper and 25  solder heat
resistance at [err]. Example 3 Adhesive layer 30
.    .   . Epoxy resin (bisphenol-epichlorohydrin type, epoxy equivalent
weight 500)  100 parts 



NBIR (acrylonitrile-butadiene-isoprene terpolymer rubber, hitrile content
33%)    40 parts Calcium carbonate
20 parts 35         Diphenylguanidine
6 parts Diphenylthiourea
1 part Tetramethylthiuram sulfide
2 parts 40     The ingredients mentioned above were dissolved in MEK to
give a 48% MEK solution, which was coated on a release film (PET film) so
as to make the film thickness 30 um after dried to form an uncured film (an
adhesive film). The viscosity of the resulting film measured by DMA was
3000 poises at [err] and 15000 poises at [err]. A composite film comprising
an additive layer, an insulating layer and an adhesive layer was obtained
45 by binding the additive layer film (35 um thick) obtained in Example 1,
the insulating layer film (uncured film with 70 um thick) obtained in
Example 1 and the above-mentioned adhesive layer film using a roll
laminator at [err]. The composite film was vacuum laminated ([err]) on a
circuit substrate having comb teeth-like circuits with line and space (L/S)
of 0.5 mm (1 ounce of electroplated copper) so as to make the insulating
layer 50  contact with the circuit substrate. After measuring flowing
properties into spaces between circuits, it was confirmed that no voids
were formed. A printed wiring board was produced in the same manner as
described in Example 1. The resulting printed circuit board was good in
both adhesiveness of the electroless plated copper and solder heat
resistance at [err]. 55 8    EP 0 351 034 B1 Example 4 Using the same
additive layer film (35 um thick, containing 0.03 part of palladium
chloride as a plating catalyst) as obtained in Example 1, insulating layer
films [obtained by coating the same 45% MEK solution 5  as used in Example
1 but containing 0.03 part of palladium chloride as a plating catalyst on a
release film (PET film) so as to make the film thickness 50 um after dried
to form uncured films, one of which was cured with heating at [err] for 1
hour], a composite film comprising an additive layer, an insulating layer
(cured) and an insulating layer (uncured) was prepared by binding the films
mentioned above using a roll laminator at 120 C. 10    The composite film
was vacuum laminated ([err]) on a circuit substrate having comb teeth-like
circuits with line and space (US) of 0.5 mm (1 ounce of electrodeposited
copper) so as to make the insulating layer contact with the circuit
substrate. After measuring flowing properties into spaces between circuits,
it was confirmed that no voids were formed. A printed wiring board was
produced in the same manner as described In Example 1. is     The resulting
printed wiring board was good in both adhesiveness of the electroless
plated copper and solder heat resistance at [err]. Example 5 20     A
composite film interposing a polyimide film as a barrier layer between an
additive layer and an insulating layer was prepared by coating the 25% MEK
solution for making an additive layer film used In Example 1 on one side of
the polyimide film of 7.5 um so as to make the film thickness 35 um after
dried, and coating the 25% MEK solution for making an insulating layer film
used in Example 1 on another side of the polyimide film so as to make the
film thickness 100 um after dried. 25     The composite film was vacuum
laminated ([err]) on a circuit substrate having comb teeth-like circuits
with line and space (L/S) of 0.5 mm (1 ounce of electrodeposited copper) so
as to make the insulating layer contact with the circuit substrate. After
measuring flowing properties into spaces between circuits, It was confirmed
that no voids were formed. The composite film laminated substrate was cured
by heating at 150 C for 2 hours in a vacuum press 30  under a reduced
pressure of 53.3 mbar (40 Torr) with a press pressure of 7 kg/[err],
followed by a 



roughening treatment using a chromic acid mixed solution according to a
usual additive process. After seeding a catalyst and activation treatment
electroless plating was carried out to deposit copper with a predetermined
thickness, followed by annealing to give a printed wiring board. The
resulting printed wiring board was good in both adhesiveness of the
electroless plated copper and 35 solder heat resistance at [err].
Comparative Example 1 Insulating layer 40 Epoxy resin
(bisphenol-epichlorohydrin type, epoxy equivalent weight 500)   35 parts
NBR (nitrile content 41 %)                                     105 parts
Calcium carbonate                                               20 parts 45
Imidazole compound                                                2 parts
Peroxide                                                         2.5 parts
Diphenylguanidine                                                0.1 part
50     The ingredients mentioned above were dissolved in MEK to make a 20%
MEK solution, which was coated on a releaf film (PET film) so as to make
the film thickness 50 um after dried to form an uncured film (an insulating
film). The viscosity of the resulting film measured by DMA was [err] poises
or more at 120 C. A composite film comprising an additive layer (35 um) and
an insulating layer ([err]um) was obtained 55  by binding the same additive
layer film obtained in Example 1 with the insulating layer film mentioned
above using a roll laminator at [err]. The composite film was vacuum
laminated ([err]) on a circuit substrate having comb teeth-like circuits
with line and space (L/S) of 0.5 mm (1 ounce of electrodeposited copper) so
as to make the 9    EP 0 351 034 B1 insulating layer contact with the
circuit substrate. After measuring flowing properties into spaces between
circuits, there were found a number of voids between circuits. Comparative
Example 2 5 Insulating layer Epoxy resin (bisphenol-epichlorohydrin type,
epoxy equivalent weight 500)   130 parts 10         NBIR (nitrile content
35%)                                        10 parts Calcium carbonate
20 parts Imidazole compound
7 parts Peroxide
0.3 part Diphenylguanidine
0.1 part The ingredients mentioned above were dissolved in MEK to make a
70% MEK solution, which was coated on a releaf film (PET film) so as to
make the film thickness 10 um after dried to form an uncured film (an
insulating film). 20  A composite film was obtained by binding the same
additive layer film obtained in Example 1 with the insulating layer film
mentioned above using a roll laminator at 80 C. The viscosity of this
complex film measured by DMA was 500 poises at [err]. The composite film
was vacuum laminated ([err]) on a circuit substrate having comb teeth-like
circuits with line and space (L/S) of 0.5 mm (1 ounce of electrodeposited
copper) so as to make the insulating layer 25  contact with the circuit
substrate. After measuring flowing properties into spaces between circuits,
no voids were found between circuits. When the composite film laminated
substrate was cured by heating at 150 C for 2 hours, the uniformity of the
thickness of insulating layer was lost due to resin flow at the time of
heating, resulting in losing surface smoothness of the substrate. 30 



Example 6 On both sides of double-sided printed wiring substrate
(paper-epoxy resin; LE-144, mfd. by Hitachi Chemical Co., Ltd.) as shown in
Fig. 6(A) containing palladium chloride as a plating catalyst, a composite
35  film containing palladium chloride, obtained in the same manner as
described in Example 1 and having a structure as shown in Fig. 1 was
laminated to give a laminate as shown in Fig. 5. The lamination was carried
out in a vacuum laminator under a pressure of 40 Torr at a laminate roll
surface temperature of [err], a substrate moving speed of 1.3 m/min, and a
roll pressure of 3 kg/cm. After removing the release film from the
surfaces, the laminate was cured in an electric oven at 150 C 40 for 2
hours under an atmospheric pressure. The resulting laminate was subjected
to the following tests. The results are shown in Table 1. (1) Thickness of
resin layers. 45     The thickness of the additive layer and the insulating
layer was measured by photographing at five cross-sections using an optical
microscope, and evaluated by deviations from the predetermined values. (2)
Generation of voids in composite film so     Generation of voids in the
composite film was examined by observing the resulting laminate by the
naked eye. O: No voids were generated. x: Voids were generated. 55 (3)
Defects in circuit pattern formation Circuit patterns were formed on the
cured laminate by roughening both surfaces (additive layers) of the
laminate with a chromic acid mixed solution, masking non-circuit forming
portions with a plating resist by a 10    EP 0 351 034 B1 printing method,
and depositing copper on circuit forming portions in the predetermined
thickness by electroless copper plating to form conductor circuits. Defects
of the circuit patterns were observed by the naked eye. O: No defect was
admitted. 5  x: Defects were found. -: Not tested. (4) Adhesiveness of
circuit patterns 10     The circuit board obtained in above (3) was
subjected to peeling of circuit pattern according to JIS C 6481 to measure
peeling strength O: Peeling strength of 1.8 kgf/cm or more. x: Peeling
strength is less than 1.8 kgf/cm. Not tested. 15 Example 7 A laminate as
shown in Fig. 5 was prepared by laminating a composite film (containing
palladium chloride with cured additive layer) obtained In the same manner
as described in Example 2 on both sides of 20 double-sided printed wiring
substrate (LE-144) as shown in Fig. 6(A) containing palladium chloride. The
lamination was carried out in a vacuum laminator under a pressure of 26.66
mbar (20 Torr) at a laminate roll surface temperature of [err], a substrate
moving speed of 1.3 m/min and a roll pressure of 4 kg/cm. The laminate was
cured in an electric oven at [err] for 1 hour under an atmospheric
pressure. Then, the release films were removed form the surfaces of the
cured laminate, followed by measurement of 25 various properties in the
same manner as described in Example 6. The results are shown in Table 1.
Example 8 A laminate as shown in Fig. 5 was prepared by laminating a
composite film having a structure as shown 30 in Fig. 4 and obtained in the
same manner as described in Example 4 on both sides of double-sided printed
wiring substrate (paper-epoxy resin) as shown in Fig. 6(A) (containing no
plating catalyst). The lamination was carried out in a vacuum laminator
under a pressure of 40 Torr at a laminate roll surface temperature of 



[err], a substrate moving speed of 1.3 m/min, and a roll pressure of 4
kg/cm. The laminate was cured at [err] for 2 hours under a pressure of 7
kg/[err] in an electric oven kept at a 35 pressure of 6.66 mbar (5 Torr),
followed by measurement of various properties in the same manner as
described in Example 6. The results are shown in Table 1. In evaluating
items (3) and (4), the step of addition of palladium chloride as a plating
catalyst for activation was inserted after the step of surface roughening
and before the step of resist masking. 40 Comparative Example 3 A laminate
as shown in Fig. 5 was prepared by laminating a composite film having a
structure as shown in Fig. 1 and obtained in the same manner as described
in Example 2 (containing palladium chloride with cured additive layer) on
both sides of double-sided printed wiring substrate as shown in Fig. 6(A)
45 (containing palladium chloride). The lamination was carried out using a
roll laminator at a laminate roll surface temperature of 100 C, a substrate
moving speed of i .3 m/min, and a roll pressure of 4 kg/cm. The resulting
laminate was subjected to curing treatment in the same manner as described
in Example 7, and then subjected to measurement of various properties in
the same manner as described in Example 6. The results are shown in Table
1. 50 55    EP 0 351 034 B1 Table  1 Examples                      Compara-
tive 6              7              8         Example  3 Thickness of resin
layers 10 Additive            -1.0        -1.0             -0.5  ~
-2.0  ~ layer                   +2.0            +1.0           +0.5
+3.0 Insulating          -2.0           -1.0            -1.0           -2.0
15    layer                    +2.0           +1.0           +1.0
+4.0 Generation of voids in               O              O               O
composite Defects  in circuit pattern 25    formation Adhesiveness of
circuit                               O               O patterns 30 I As
shown in Examples 6 to 8, by laminating the composite films on circuit
substrates under reduced pressure, the producing process can be simplified
and generation of voids in the individual layers can be 35 prevented.
Example 9 An insulating resin layer was formed by coating a resin solution
containing 40 parts of an epoxy resin 40  and 100 parts of a modified
polybutadlene rubber (carboxyl group-containing polybutadiene) as major
components and palladium as a plating catalyst on a polyethylene film to
give a sheet. An adhesive layer was formed by coating a resin solution
containing acrylonitrile rubber and an alkylphenol resin as major
components and palladium as a plating catalyst on a polyethylene film to
give a 



sheet. A composite sheet in a semi-cure state was obtained by roll
laminating the above-mentioned sheets. 45     After removing the
polyethylene film at the side of insulating resin layer 13, the composite
film was laminated on both sides of inner layer circuit substrate 14
obtained by a subtractive process using a heat roll, followed by curing
with heating to give a structure as shown in Fig. 7(A). Then, two
polyethylene films attached to the adhesive layers were removed (see Fig.
7(B)), followed by chemical roughening as shown in Fig. 7(C). Then,
non-circuit forming portions were masked with a so permanent resist 16
(ultraviolet curable acrylic resin) as shown in Fig. 7(D). After drilling
through-holes 17 as shown in Fig. 7(E), the resulting laminate was dipped
in a conventional electroless copper plating solution to form outer layer
circuits 18 as shown in Fig. 7(F). The thus produced printed wiring board
was able to form conductor patterns of 0.1 mm or less with excellent
adhesiveness of the conductors. Further, peeling strength after high
temperature treatment such 55 as dipping in molten solder (about [err]) was
equal to or higher than that obtained in prior art multi-layer printed
wiring boards. This means that the resulting printed wiring board is
excellent in reliability. Examples 10 to 12 do not fall within the scope of
the process of claim 16, but are given in technical explanation thereof. 12
EP 0 351 034 B1 Example 10 An aluminum plate of 1.0 mm thick having a
number of through-holes having a diameter of 2 mm was subjected to an
etching treatment with a mixed solution of sulfuric acid and chromic acid.
After filling the 5  through-holes with a resin composition using a
squeegee, surfaces were smoothed. The resin composition contained 100 parts
of liquid bisphenol A type epoxy resin (WPE 190), 4 part of an imidazole
compound, and 20 parts of a filler (a solventless epoxy resin composition).
A non-vulcanized additive film as shown in Fig. 10 containing a synthetic
rubber (NBR)/phenol resin (60/40 weight ratio) as major components was
laminated on both sides of the aluminum plate at 120 C 10  using a hot
laminator. The resulting laminate was subjected to peeling of the release
films from the laminate surfaces, and cured in an electric oven at [err]
for 2 hours. The surfaces of the cured additive layer films were smooth. A
printed wiring board was produced by drilling holes of 1 mm in diameter in
through-hole portions, roughening the additive layer films on the laminate
with a chromic acid mixed solution, adding a plating 15 catalyst (palladium
chloride) to the laminate, subjecting the laminate to an activation
treatment, printing a plating resist on non-circuit forming portions, and
forming conductor patterns in predetermined thickness by an electroless
copper plating method, according to a conventional additive process. The
printed wiring board did not show undesirable phenomena such as bulges,
peeling, and the like after subjecting to post cure at [err] for 1 hour. 20
The resulting printed wiring board was subjected to the following tests
(5), (6) and (7). As a result, the breakdown voltage was 3.5 kV, the
peeling strength was 2.2 kg/cm, and the solder resistance was good without
bringing about bulges and peeling even if allowed to stand in the molten
solder for 30 seconds or more. 26  (5) Breakdown voltage From one corner
portion of a sample, an additive layer film with a size of 10 x 10 mm was
peeled to expose the aluminum plate. The sample was dipped in mercury in a
mercury tank making the exposed portion upside. The distance from the
mercury surface to the exposed portion of the aluminum plate was 30  made
10 mm and the exposed portion was prevented from contacting with mercury.
The exposed portion was made one electrode and the mercury was made another
electrode. To these electrodes, an electric source and apparatus as defined
in JIS K-6911-1970 5.8.2 were connected and applied a voltage at 20 C. The
voltage was appliedl from 0 until breakdown took place at a rate of 20
volts/sec. The voltage at the breakdown was used as breakdown voltage. 35
(6) Peeling strength of plated copper 



Peeling strength at normal state was measured according to JIS C 6481.5.7.
40  (7) Solder heat resistance Solder heat resistance at normal state was
measured at 260 C according to JIS C 6481.5.5. Example 11 46 On one side of
an aluminum plate of 1.0 mm thick having a number of through-holes of 2 mm
in diameter at predetermined positions and subjected to an etching
treatment with a mixed solution of sulfuric acid and chromic acid, a
composite film shown in Fig. 11 comprising a release film 30, a
non-vulcanized additive layer film 24 containing a synthetic rubber
(NBR)/phenol resin (60/40 weight ratio) as major 50 components (30 um
thick), and a non-vulcanized insulating layer 31 containing a synthetic
rubber (NBR)- /epoxy resin as major components (100 um) was laminated so as
to make the insulating layer 31 contact with the aluminum plate using a hot
laminator at [err]. The through-holes were filled with the same resin
composition as used in Example 10 using a squeeze and smoothed on the
surfaces. On the smoothed surface, the same composite film as mentioned
above having the structure as shown 66  in Fig. 11 was laminated so as to
make the insulating layer 31 contact with the aluminum plate using a hot
laminator at [err]. The resulting laminate was cured in an autoclave under
reduced pressure of 5 Torr, while heating at 150  C for 2 hours under a
pressure of 7 kg/cm2. After curing, the surfaces of the additive layer
films were smooth. 13    EP 0 351 034 B1 A printed wiring board was
produced in the same manner as described in Example 10 after drilling holes
of 1 mm in diameter at the through-hole portions. The resulting wiring
board was subjected to the tests in the same manner as described in Example
10. As a result, the breakdown voltage was 4.5 kV, the peeling strength was
2.0 kg/cm, and the solder 5  resistance was good without bringing about
bulges and peeling even if allowed to stand in the molten solder for 30
seconds or more. Example 12 10    An aluminum plate of 1.0 mm thick having
a number of through-holes of 2 mm in diameter at predetermined positions
was etched with a mixed solution of sulfuric acid and chromic acid,
followed by filling the through-holes with the same resin composition as
used in Example 10 using a squeegee and smoothing the surfaces thereof. One
surface of the aluminum plate thus smoothed was laminated with the same
composite film as used is  in Example 11 (containing palladium chloride) so
as to make the insulating layer contact with the aluminum plate, and
another surface of the aluminum plate was laminated with a composite film
as shown in Fig. 12 comprising a release film 30 and an insulating layer 31
(having the same component as mentioned above) so as to make the insulating
layer 31 contact with the aluminum plate, using a hot laminator at [err] to
give a laminate. Then, on both sides of double-sided printed wiring
substrate (glass cloth-epoxy resin) as 20 shown in Fig. 13 (containing
palladium chloride) obtained by forming circuits 32 on both side of a
substrate 33, the resulting laminate, from which the release film 30 shown
in Fig. 12 was removed, was laminated so as to make both insulating layers
31 contact with the circuits 32 to give a composite laminate as shown in
Fig. 14. The resulting composite laminate was subjected to a curing
treatment in an autoclave under a reduced 25 pressure of 5 Torr, while
heating at 150 C for 2 hours under a pressure of 7 kg/cm2. After curing,
the surface release films were peeled. The surfaces of the additive layer
films were smooth. A printed wiring board was produced by drilling holes of
1 mm in diameter in the through-hole portions, roughening the additive
layer films with a chromic acid mixed solution, printing a plating resist
on non- circuit forming portions, and forming conductor patterns in
predetermined thickness by an electroless 30 copper plating method,
according to a conventional additive process. The resulting printed wiring
board did not show undesirable phenomena such as bulges, peeling, and the
like after subjecting to post cure at [err] for 1 hour. 



Then, the printed wiring board was subjected to the tests in the same
manner as described in Example 10. As a result, the breakdown voltage was
4.2 kV, the peeling strength was 2.2 kg/cm, and the solder heat 35
resistance was good without bringing about bulges and peeling even if
allowed to stand in the molten solder for 30 seconds or more. Comparative
Example 4 40     Resin powders containing a synthetic rubber (NBR) and
alkyl phenol resin (60/40 weight ratio) as major components were floated in
an electrostatic-fluidized bed, in which an aluminum plate of 1.0 mm thick
having a number of through-holes of 1 mm in diameter was immersed to form a
resin layer of 100 um thick on surfaces of the aluminum plate. Using this
aluminum plate, a sample of printed wiring board was produced in the same
manner as described in Example 10. 45     The sample was subjected to the
same tests as described in Example 10. The breakdown voltage at
through-hole edge portions was remarkably as low as 0.5 kV. As explained in
Examples 10 to 12 and Comparative Example 4, since the printed wiring
boards are produced by filling through-holes in a metal plate with a resin
composition, laminating uncured additive layer films on surfaces of the
metal plate, curing the additive layer films with heating, drilling
through-holes so in smaller diameter than the original one, and forming
conductor circuits by an electroless copper plating, the resulting wiring
boards are good in heat dissipation, and high in insulation reliability due
to generation of no pin holes. Further, since the surfaces are smooth, high
density wiring becomes possible. Claims 55 1. A process for producing a
printed wiring board, which comprises laminating a composite film
comprising an additive layer (5) and an insulating layer (4) containing an
epoxy resin and a synthetic rubber with an epoxy resin/synthetic rubber
ratio of from 30/70 to 90/10 14    EP 0 351 034 B1 A printed wiring board
was produced in the same manner as described in Example 10 after drilling
holes of 1 mm in diameter at the through-hole portions. The resulting
wiring board was subjected to the tests in the same manner as described in
Example 10. As a result, the breakdown voltage was 4.5 kV, the peeling
strength was 2.0 kg/cm, and the solder 5  resistance was good without
bringing about bulges and peeling even if allowed to stand in the molten
solder for 30 seconds or more. Example 12 10     An aluminum plate of 1.0
mm thick having a number of through-holes of 2 mm in diameter at
predetermined positions was etched with a mixed solution of sulfuric acid
and chromic acid, followed by filling the through-holes with the same resin
composition as used in Example 10 using a squeegee and smoothing the
surfaces thereof. One surface of the aluminum plate thus smoothed was
laminated with the same composite film as used 15  in Example 11
(containing palladium chloride) so as to make the insulating layer contact
with the aluminum plate, and another surface of the aluminum plate was
laminated with a composite film as shown in Fig. 12 comprising a release
film 30 and an insulating layer 31 (having the same component as mentioned
above) so as to make the insulating layer 31 contact with the aluminum
plate, using a hot laminator at [err] to give a laminate. Then, on both
sides of double-sided printed wiring substrate (glass cloth-epoxy resin) as
20  shown in Fig. 13 (containing palladium chloride) obtained by forming
circuits 32 on both side of a substrate 33, the resulting laminate, from
which the release film 30 shown in Fig. 12 was removed, was laminated so as
to make both insulating layers 31 contact with the circuits 32 to give a
composite laminate as shown in Fig. 14. The resulting composite laminate
was subjected to a curing treatment in an autoclave under a reduced 25
pressure of 5 Torr, while heating at [err] for 2 hours under a pressure of
7 kg/[err]. After curing, the surface release films were peeled. The
surfaces of the additive layer films were smooth. A printed wiring board
was produced by drilling holes of 1 mm in diameter in the through-hole
portions, 



roughening the additive layer films with a chromic acid mixed solution,
printing a plating resist on non- circuit forming portions, and forming
conductor patterns in predetermined thickness by an electroless 30  copper
plating method, according to a conventional additive process. The resulting
printed wiring board did not show undesirable phenomena such as bulges,
peeling, and the like after subjecting to post cure at [err] for 1 hour.
Then, the printed wiring board was subjected to the tests in the same
manner as described in Example 10. As a result, the breakdown voltage was
4.2 kV, the peeling strength was 2.2 kg/cm, and the solder heat 35
resistance was good without bringing about bulges and peeling even if
allowed to stand in the molten solder for 30 seconds or more. Comparative
Example 4 40     Resin powders containing a synthetic rubber (NBR) and
alkyl phenol resin (60/40 weight ratio) as major components were floated in
an electrostatic-fluidized bed, in which an aluminum plate of 1.0 mm thick
having a number of through-holes of 1 mm in diameter was immersed to form a
resin layer of 100 um thick on surfaces of the aluminum plate. Using this
aluminum plate, a sample of printed wiring board was produced in the same
manner as described in Example 10. 45     The sample was subjected to the
same tests as described in Example 10. The breakdown voltage at
through-hole edge portions was remarkably as low as 0.5 kV. As explained in
Examples 10 to 12 and Comparative Example 4, since the printed wiring
boards are produced by filling through-holes in a metal plate with a resin
composition, laminating uncured additive layer films on surfaces.of the
metal plate, curing the additive layer films with heating, drilling
through-holes 50  in smaller diameter than the original one, and forming
conductor circuits by an electroless copper plating, the resulting wiring
boards are good in heat dissipation, and high in insulation reliability due
to generation of no pin holes. Further, since the surfaces are smooth, high
density wiring becomes possible. Claims 55 1. A process for producing a
printed wiring board, which comprises laminating a composite film
comprising an additive layer (5) and an insulating layer (4) containing an
epoxy resin and a synthetic rubber with an epoxy resin/synthetic rubber
ratio of from 30/70 to 90/10 14                   [err]    EP 0 351 034 B1
parts by weight as major components on both sides of a substrate under
reduced pressure, curing the resulting laminate with heating, drilling
through-holes in the resulting laminate, masking non-circuit forming
portions with a plating resist, 6         dipping the resulting laminate in
a chemical roughening solution to selectively roughen circuit forming
portions not masked with the resist, and dipping the resulting laminate in
an electroless copper plating solution to form conductor patterns. 2. A
process according to Claim 1, wherein the curing of the laminate with
heating is carried out under 10     atmospheric pressure. 3. A composite
film for producing a printed wiring board by an additive process comprising
an additive layer (5) and an insulating layer (4) containing an epoxy resin
and a synthetic rubber as major components with an epoxy resin/synthetic
rubber ratio of from 30/70 to 90/10 parts by weight. 15 4. A composite film
according to Claim 3, wherein the synthetic rubber is
acrylonitrile-butadiene rubber. 5. A composite film according to Claim 3,
wherein the additive layer (5) is uncured. 20  6. A composite film
according to Claim 3, wherein the additive layer (5) is cured. 7. A
composite film according to Claim 3, which further comprises an adhesive
layer (6) laminated on the insulating layer (4). 25  8.  A composite film
according to Claim 3, which further comprises a barrier layer (7)
Interposed between the additive layer (5) and the insulating layer (4). 



9. A composite film according to Claim 3, wherein a portion (8) of the
insulating layer (4) contacting with the additive layer (5) is cured. 30
10. A composite film according to Claim 3, wherein the insulating layer (4)
or the additive layer (5) has a viscosity of [err] to [err] poises at the
time of lamination. 11. A process for producing a multi-layer printed
wiring board, which comprises 35         binding a composite film
comprising an insulating resin layer (13) having a thickness of from 10 to
400 um and with an epoxy resin/synthetic rubber ratio of from 30/70 to
90/10 parts by weight and an adhesive layer (12) to both sides of an inner
layer circuit substrate (1) so as to contact the insulating resin layer
(13) with the inner layer circuit substrate (1), heating under pressure the
resulting laminate to bind, 40         drilling through-holes in the
resulting laminate, masking non-circuit forming portions with a plating
resist, dipping the resulting laminate in a chemical roughening solution to
selectively roughen circuit forming portions not masked with the resist,
and dipping the resulting laminate in an electroless copper plating
solution to form conductor patterns. 45 12. A process according to Claim
11, wherein at least one of the insulating resin layer (13) and the
adhesive layer (12) contains a catalyst for electroless plating. 13 A
process according to Claim 11, wherein the insulating resin layer (13) has
greater flowing properties 50     than the adhesive layer (12) at the time
of binding with heating under pressure. 14. A process according to Claim
11, wherein the composite film (9) further comprises an insulating film
(11) laminated on the adhesive layer (12). 55     15. A process according
to Claim 14, wherein the insulating film (11) is removed after heating
under pressure the resulting laminate to bind.    EP 0 351 034 B1 16. A
process for producing a printed circuit board, which comprises filling a
resin composition in through- holes (22) of a metal plate (21), laminating
an uncured composite film comprising an additive layer (5) and an
insulating layer (4) containing an epoxy resin and a synthetic rubber with
an epoxy resin/synthetic rubber ratio from 30/70 5      to 90/10 parts by
weight as major components on both sides of the metal plate to give a
laminate, curing the composite film with heating, drilling smaller
through-holes at the original through-hole portions, subjecting the
laminate to a chemical roughening treatment, activating the laminate
surface by seeding a plating catalyst (26), 10        masking non-circuit
forming portions with a plating resist (27), and dipping the resulting
laminate in an electroless copper plating solution to form conductor
patterns. PatentansprUche 15  1. Verfahren zur Herstellung einer gedruckten
Leiter- bzw. Schaltungsplatte, dadurch gekennzelchnot, daB man elnen
Verbundfilm, umfassend elne Additlvschicht (5) und eine lsollerungsschicht
(4), die ein Epoxyharz und elnen synthetischen Kautschuk bel elnem
Epoxyharzlsynthetischer Kautschuk - Verhalt- nis von 30/70 bis 90/10
Gewichtsteilen als Hauptkomponenten enthalt, unter vermindertem Druck auf
beide Seiten eines Substrats laminiert, 20     das resultierende Laminat
durch Erhitzen hirtet, in das resultierende Laminat Durchgangsl6cher
einbohrt, die Teile, die keinen Stromkreis bzw. keine Schaltung bilden, mit
einem Plattierungsreslst maskiert, das resultierende Laminat in eine
chemische Aufrauhl6surg .eintaucht, um selektiv die nicht mit dem Resist
maskierten Teile, die einen Stromkreis bzw. eine Schaltung bilden,
aufzurauhen und dal man 25     das resultierende Laminat in eine LWsung zur
stromlosen Kupferplattierung eintaucht, um Leitungsmu- ster zu bilden. 



2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB man des Harten
des Laminats durch Erhitzen bei Atmosphirendruck durchfthrt. 30 3
Verbundfilm zur Herstellung einer gedruckten Leiter- bzw. Schaltungsplatte
durch ein Additivverfahren, gekennzelchnet durch eine Additivschicht (5)
und eine lsollerungsschicht (4), die ein Epoxyharz und elnen synthetischen
Kautschuk als Hauptkomponenten bei einem Epoxyharztsynthetischer Kautschuk
- Verhiltnis von 30/70 bis 90/10 Gewichtsteilen enthalt. 35 4. Verbundfilm
nach Anspruch 3, dadurch gekennzelchnet, daB der synthetische Kautschuk
Acrylnitrilbu- tadienkautschuk ist. 5. Verbundfilm nach Anspruch 3, dadurch
gekennzelchnet, da8 die Additivschicht (5) ungehirtet ist. 40 6.
Verbundfilm nach Anspruch 3, dadurch gekennzelchnet, daS die Additivschicht
(5) gehirtet ist. 7. Verbundfilm nach Anspruch 3, dadurch gekennzeichnet,
daB er weiterhin eine Klebschicht (6) aufweist, die auf die
Isolierungsschicht (4) laminiert ist. 45 8  Verbundfilm nach Anspruch 3,
dadurch gekennzelchnet, daB er weiterhin sine Sperrschicht (7) aufweist,
die zwischen die Additivschicht (5) und die Isolierungsschicht (4) gelegt
ist. 9. Verbundfilm nach Anspruch 3, dadurch gekennzelchnet, daB ein Teil
(8) der Isolierungsschicht (4), der 50     die Additivschicht (5) ber0hrt,
gehirtet ist. 10. Verbundfilm nach Anspruch 3, dadurch gekennzelchnet, daB
die Isolierungsschicht (4) oder die Additivschicht (5) eine Viskositat von
103 bis 105 Poise zum Zeitpunkt der Laminierung hat. 5s  II. Verfahren zu
Herstellung einer mehrschichtigen gedruckten Leiter- bzw. Schaltungsplatte,
dadurch gekennzelchnet, daB man einen Verbundfilm, umfassend eine
isolierende Harzschicht (13) mit elner Dicke von 10 bis 400 ikrm und mit
einem Epoxyharz/synthetische Kautschuk - Verhaltnis von 30/70 bis 90/10
Gewichtsteilen und eine Klebschicht (12),. an beide Seiten eines
lnnenschicht-Stromkreissubstrats 16 * C   L  M4  S*    EP 0 351 034 B1 (1)
so bindet, daB die isolierende Harzschicht (13) das
lnnenschicht-Stromkreissubstrat (1) kontaktiert, das resultierende Laminat
zur Bindung unter Druck erhitzt, in das resultierende Laminat
Durchgangslocher einbohrt, die keinen Stromkreis bzw. Schaltung bildenden
Teile mit einem Plattierungsresist maskiert, 5      das resultierende
Laaminat in eine chemische Aufrauhl6sung eintaucht, um selektiv die nicht
mit dem Resist maskierten Telle, die einen Stromkrels bzw. eine Schaltung
bilden, aufzurauhen und daB man das resuitierende Lraminat in eine Losung
zur stromlosen Kupferplattierung eintaucht, urn Leltungsmu- ster zu bilden.
10  12. Verfahren nach Anspruch 11, dadurch gekennzelchnet, daB mindestens
eine der isolierenden Harz- schicht (13) und der Klebschlcht (12) einen
Katalysator fOr das stromlose Plattleren enthalt. 13 Verfahren nach
Anspruch 11, dadurch gekennzelchnet, daB die Isolierende Harzschicht (13)
zurn Zeitpunkt des Bindens durch Erhitzen unter Druck grdl~ere
FlieBeigenschaften hat als die Klebschicht (12). 14. Verfahren nach
Anspruch 11, dadurch gekennzelchnet, daB der Verbundfilm (9) weiterhin
eonen Isolierungsfilm aufweist, der auf die Klebschicht (12) laminiert ist.
20  15. Verfahren nach Anspruch 14, dadurch .gekennzelchnet, daB man den
Isolierungsfilm (11) nach dem unter Druck zur Bindung des resuitierenden
Laminats erfolgenden Erhitzen entfemt. 16. Verfahren zur Herstellung einer
gedruckten Leiter- bzw. Schaltungsplatte, dadurch gekennzeilchnet, daB man
eine Harzzusammensetzung In DurchgangsIocher (22) einer Metallplatte (21)
einfDllt, 26     einen ungeharteten Verbundfilm, umfassend eine
Additivschicht (5) und elne Isolierende Schicht (4), die ein Epoxyharz und
elnen synthetischen Kautschuk bel elnem Epoxyharz/synthetischer Kautschuk -



Verhaltnis von 30/70 bis 90/10 Bewichtsteilen als Hauptkomponenten enthalt,
auf beide Seiten der Metallplatte laminiert, um ein Laminat zu ergeben, den
Verbundfilm durch Erhitzen hartet, 30     klelnere Durchgangsl6cher als die
urspr(Jnglichen Durchgangslochteile einbohrt, das Laminat einer chemischen
Aufrauhbehandlung unterwirft, die Laminatoberflache durch Beimpfen mit
einem Plattierungskatalysator (26) aktiviert, die keinen Stromkreis bzw.
Schaltung bildenden Teile mit elnem Plattierungsresist (27) maskiert, und
das resultierende Laminat in eine L6sung fUr die stromlose Plattierung mit
Kupfer eintaucht, urn 35     Leitungsmuster zu bilden. Revendlcatlons 1.
Procede de production d'une carte de cablage imprimee, qui comprend: 40
- le fait de stratifier, sur les deux c8tes d'un substrat et sous pression
r~duite, un film composite comprenant une couche additive (5) et une couche
isolante (4) contenant une r6sine epoxy et un caoutchouc synth6tique, en
tant que composants majeurs, le rapport pond6ral de la resine 6poxy au
caoutchouc synth6tique valant de 30n70 a 90/10, - le fait de faire durcir A
chaud le stratifie resultant, 4S       - le fait de percer des trous
traversants dans le stratifi6 resultant, - le fait de masquer, a IPaide
d'une r6serve de placage, les parties ne formant pas le circuit, - le fait
de plonger le stratifi6 r~sultant dans une solution de d6capage chimique,
pour decaper s~lectivement les parties formant le circuit, non masqudes par
la rdserve, et - le fait de plonger le stratifie resultant dans une
solution de cuivrage chimique, pour former des 60          dessins
conducteurs. 2. Procedd conforme & la revendication 1, dans lequel le
durcissement & chaud du stratifid est effectue sous la pression
atmosphdrique. 5S  3  Film composite pour la production d'une carte de
cabiage imprim~e selon un procMd6 additif, comprenant une couche additive
(5) et une couche isolante (4) contenant une resine 6poxy et un caoutchouc
synthdtique, en tant quo composants majeurs, le rapport ponderal de la
resine dpoxy au caoutchouc synth~tique valant de 30/70 a 90/10. 17
iil    EP 0 351 034 B1 4. Film composite conforme a la revendication 3,
dans loquel le caoutchouc synthdtique est un caout- chouc
d'acrylonitrile-butadibne. 5. Film composite conforme a la revendication 3,
dans loquel la couche additive (5) n'est pas durcie. 5 6. Film composite
conforme & la revendication 3, dans loquel la couche additive (5) est
durcie. 7. Film composite conforme a la revendication 3, qui comprend on
outre une couche adhesive (6) stratifiee sur la couche isolante (4). 10 &
Film composite conforme & la revendication 3, qui comprend en outre une
couche de barriere (7), interposee entre la couche additive (5) et la
couche isolante (4). 9. Film composite conforme a la revendication 3, dans
loquel une partie (8) de la couche isolante (4) en is     contact avec la
couche additive (5) est durcie. 10. Film composite conforme a la
revendication 3, dans loquel la couche isolante (4) ou la couche additive
(5) possede une viscosite de 103 a 105 poises au moment de la
stratification. 20 11. Procdde de production d'uno carte de cablage
imprimde multicouche, qui comprend: - le felt de fixer un film composite,
comprenant une couche de resine isolante (13) epalsse de 10 & 400 aim et
presentant un rapport ponderal de la resine dpoxy au caoutchouc synthetique
valant de 30/70 a 90/10, ainsi qu'une couche adhesive (12), sur les deux
c8tes d'un substrat de circuit (1) formant une couche interne, de fagon a
mettre la couche de r6sino isolante (13) on contact 25          avec le
substrat de circuit (1) formant une couche interne, 



- le fait de chauffer sous pression le stratifie resultant pour le fixer, -
le fait de percer des trous traversants dans le stratifie resultant, - le
faft de masquer, a I'aide d'une reserve de placage,.les parties ne formant
pas le circuit, - le fait de plonger le stretifit resultant dans une
solution de decapage chimique, pour d~caper 30          selectivement les
parties formant 1e circuit, non masqu6es par la reserve, et - le fait de
plonger le stratifie resultant dans une solution de cuivrage chimique, pour
former des dessins conducteurs. 12. Procede conforme i la revendication 11,
dans lequel.au moins i'une de la couche de resine isolante 35     (13) et
do la couche adhesive (12) contient un catalyseur pour placage chimique.
13. Procedd conforme & la revendication 11, dans lequel la couche de resine
isolante (13) est plus fluide que la couche adhdsive (12) au moment de la
fixation par chauffage sous pression. 40  14. Procedd conforme a la
revendication 11, dans.leqyel le film composite (9) comprend en outre un
film isolant (11) stratifie sur la couche adhesive (12). 15. Procedd
conforme a la revendication 14, dans lequel le film isolant (11) est enlevd
aprts le chauffage sous pression du stratifie resultant a fixer. 45 16.
Procedd de production d'une carte de circuit imprimee, qui comprend: - le
fait de remplir avec une composition de resine. les trous traversants (22)
d'une plaque metallique (21), - le falt de stratifier, sur les cdeux c8tes
de la plaque m4tallique, un film composite non durci, 60
comprenant une couche additive (5) et une couche isolante (4) contenant une
rdsine epoxy et un caoutchouc synthetique, en tant que composants majeurs,
le rapport ponderal de la resine epoxy au caoutchouc synthetique valant de
30170 h 90/10, de fagon & obtenir un stratifie, - le fait de faire durcir a
chaud le film composite, - le fait de porcer de petits trous traversants,
au niveau des parties initiales & trou traversant, 55        - le fait de
soumettre le stratifie a un traitement de decapage chimique, - le fait
d'activer la surface du stratifie par ensemencement avoc un catalyseur de
placage (28), - le fait de masquer les parties ne.formant pas le circuit,
avec une reserve de placage (27), et 18                        I.11l111111
IJ 11111 111I1 *                          *  ~~~~~~~~~~~C   L  M S *    EP
0 351 034 Bi le fait de plonger le stratifi6 resultant dans une solution de
cuivrage chimique, afin de former des dessins conducteurs. 5 10 15 20 26 30
35 40 45    


