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Summary of Facts and Subm ssi ons

0775.D

The appellant (proprietor of the patent) | odged an
appeal, received on 9 February 2001, against the

deci sion of the opposition division, dispatched on

18 January 2001, revoking the European patent

No. O 616 489 (application No. 93 117 992.3). The fee
for the appeal was paid on 13 February 2001. The
statenment setting out the grounds of appeal was

recei ved on 24 May 2001.

OQpposition had been filed against the patent as a whole
on the basis of Article 100(a) EPC in conbination with
Articles 52(1) and 56 EPC. To support its objections

t he opponent referred to docunents D1 to D6. After
expiration of the nine nonth period according to
Article 99(1) EPC the opponent filed further

docunents D7 and D8 with respective transl ati ons Dra
and D8a. The opposition division did not admt these
docunents in the proceedi ngs under Article 114(2) EPC.

Wth a letter dated 6 March 2002 the respondent
(opponent) requested to admt these docunents and newy
cited docunents D9 and D10 to the appeal proceedings.

In a letter dated 23 Decenber 2002 the appell ant nade
reference to a declaration D11 and to exhibits A B
and C in support of its case.

On 29 January 2003 oral proceedi ngs were conducted
according to an auxiliary request of the respondent.
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At the oral proceedings the appellant requested that
t he deci sion under appeal be set aside and that the
pat ent be mai ntai ned unamended (main request) or, in
the alternative, on the basis of the first or second
auxiliary requests submtted with the statenent of
grounds of appeal.

The respondent requested that the appeal be dism ssed.

The nunbering of the docunments referred to in this
deci si on reads:

(D1) US- A-4 997 516

(D7) JP-A-5 29740

(Dra) English translation of D7

(D8) JP- A- 64 64392

(D8a) English translation of D8

(D9) Proceedings of the Printed Grcuit Wrld
Convention 5, d asgow (1990) Technica
Paper B8/1, Fujio Kuwako et al., "A New Very Low
Profile El ectrodeposited Copper Foil";

(D10) Proceedings of the Printed Grcuit Wrld
Convention 5, d asgow (1990) Technica
Paper A7/1, P.L. Britton et al., "Conductor Line
Imaging - Dry Filmor Liquid Photoi magi ng

Technol ogy?";

(D11) Expert Report of Steven A Gstrow,
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Exhibit A |PCTM 650 Test Mt hods Manual ;

Exhibit B Report of T.J. WIllianms "Effect of Etching
Factor and Dielectric Constant on
| npedance”;

Exhibit C Printed Crcuit Design Magazi ne, March 1998,
D. Brooks "PCB | npedance Control: Fornmul as
and Resources".

The wording of claim1l according to the main request
reads as foll ows:

" A copper clad | am nate which consists essentially of
an electrolytic copper foil (1) and a substrate (3),
said substrate (3) having two sides, said electrolytic
copper foil (1) having a glossy surface side (la) and a
matte surface side (1lb), said glossy surface side (1la)

i s bonded through a granul ar copper layer (2) to at

| east one side of said substrate (3), characterized in
that said granul ar copper layer (2) is electrodeposited
to a height of 0.2 - 2.0umon said gl ossy surface

side (1la)".

The wording of claim1 according to the first auxiliary
request reads as foll ows:

" Aprinted wring board prepared by etching a copper
clad | am nate which consists essentially of an

el ectrolytic copper foil (1) and a substrate (3), said
substrate (3) having two sides, said electrolytic
copper foil (1) having a glossy surface side (la) and a
matte surface side (1lb), said glossy surface side (1la)

i s bonded through a granul ar copper layer (2) to at
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| east one side of said substrate (3), in the direction
fromsaid nmatte surface towards said gl ossy surface,
characterized in that said granul ar copper layer (2) is
el ectrodeposited to a height of 0.2 - 2.0umon said

gl ossy surface side (la)".

The wording of claim1 according to the second
auxiliary request is identical to that of claim1 of
the first auxiliary request with the addition of the
feature "...and the printed wiring board has a fine
pitch wiring pattern of up to 150um' at the end of the
claim

The appel lant's argunents may be sumrari sed as foll ows.

The cl osest prior art for the subject-matter of

i ndependent claim 1l of all requests is disclosed in
docunent D1 which relates to a nethod for inproving the
adherence of copper foils to resinous substrates. The
met hod i nvol ves treating an oxi di sed copper surface by
reducing it and then further treating in a specified
manner. In colum 7, lines 26 to 39 the docunent

di scl oses a special treatnent for producing a
multilayer lamnate, in which case the shiny side of
the copper foil is subjected to electrolytic deposition
of copper m crodendrites, which | ayer increases the
peeling strength of the foil when lam nated to the
substrate. There is no disclosure in docunent D1 of the
t hi ckness of this layer nor is there any discussion of
the inproved etching factor resulting fromthe
selection of the height of this |ayer as recognised in
the present invention. The objective problem sol ved by
the invention is the provision of a high etch factor.
The solution of this problem the selection of the
narrow range of a height between 0.2um and 2. 0um 1is
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not obvi ous, because docunent Dl nerely teaches to
roughen the shiny copper surface in order to increase
the peeling strength if this surface is |amnated. The
man skilled in the art would therefore expect that in
order to increase the peeling strength it would be nore
advant ageous to select a thicker layer, rather than the
very thin layer of the clainmed range. The reference in
t he patent specification in colum 1, lines 44 to 46 to
a prior art process in which copper particles of

size 0.2 to 3.5umare applied to inprove the strength
of peeling fromthe substrate is not relevant for the
range defined in claiml. Firstly, the size of the
copper particles is not indicative for the height of

t he deposited | ayer because the granul ar | ayer may
conprise plural layers of stacked particles in which
case the height would be |arger than the particle size.
Furthernore the cited passage refers to roughening of
the matte surface of a copper foil by depositing
granul ar particles, and in fact, apart fromthe
citation in docunment D1, none of the prior art
docunents di scl oses or suggests to deposit copper
granul ar particles on the shiny side of a copper foil.

The range for the height of the granular layer in
claiml is selected by the consideration that it should
provi de an acceptabl e adherence, which determ nes the

| ower val ue of 0.2um and, on the other hand, provide a
hi gh etch factor, which determ nes the upper val ue.
This is shown in the exanples of the patent
specification. The height of the granular |ayer is

cal cul ated by subtracting the value of the base
roughness of the foil prior to treatnment fromthe tota
roughness after the el ectrodeposition treatnent. In
Exanple 1 the height of the layer is calculated as
1.5um and the etch factor amounts to 9.0. Furthernore
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in Exanple 2 the layer height is 1.6um and the etch
factor is 8.4. These exanpl es show that for the height
val ues smaller than 2.0umthe etch factor is high. To
further corroborate the effect of the height of the
granul ar layer on the resulting etch factor M GOstrow
has carried out additional neasurenents of the etch
factor for a layer of approximately 2um hei ght which
results are sunmarised in the report D11. It is

subm tted that the procedure for neasuring the height

of the granular layer in these neasurenents is the sane
as in the exanples in the patent and is carried out
according to the nethod in the Exhibit A As discussed
in the report D11, for layers of 1.97umto 2.04um

hei ght an etch factor value of approximately 3 is
found. The further cal culations carried out by

M WIllians and reported in Exhibit B based on the
formulas in Exhibit C denonstrate that if the etch
factor drops below a value of 3 the inpedance of a
mcrostrip trace will deviate froma designed val ue of
e.g. 50 ohnms by nore than 5 ohns which woul d not be
acceptable. Therefore the upper value of the height of
the granul ar |ayer should not exceed the val ue of 2.0um
to ensure that the etch factor is at |least 3. The prior
art has not recognised the rel evance of the height of

t he granul ar layer for the etching factor; furthernore,
D1 is the only docunment disclosing to |am nate a copper
foil with its shiny side to a resinous substrate and
teaches to inprove the peeling strength by depositing a
| ayer of copper dendrites, therefore the skilled person
woul d expect that selecting a thicker |layer would be
nor e advant ageous, which teaches away fromthe
invention. Also the other cited docunents do not |ead
to a different view. In particular, none of the
docunents D7 to D10 offers any teaching relating to

el ectrodeposition of a granular |ayer onto the gl ossy
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surface of an electrolytic copper foil, nor do they
relate to practices wherein etching is initiated from
the matte side of such a foil

As to the auxiliary requests, claim1 of the first
auxiliary request is directed to a printed wiring
board, for which boards the property of having a high
etching factor is highly inportant. The second
auxiliary request includes the additional feature that
the wiring board has a fine pitch wiring pattern of up
to 150um By the graphs of Exhibit B it can be
appreciated that the finer the line width of the wiring
board gets the nore inportant is a high etching factor

The respondent’'s argunents may be summari sed as
fol | ows:

Docunent D1, which relates to printed circuit
fabrication during which onto the glossy |ayer of a
copper foil layer a granular structure is deposited for
inmproving its adherence strength, forns the cl osest
prior art for all requests. The subject-matter of
claiml1 of the main and the first auxiliary requests
differs fromthe disclosure in D1 nerely by the
nunerical definition of the height of this granul ar

| ayer. However, the patent in suit does not give any
information how this height is defined or howit could
be nmeasured. Furthernore, in none of the exanples of
the patent specification there is any indication of the
hei ght of the el ectrodeposited granul ar copper |ayer.
According to the patent, the objective technical
probl em sol ved by the sel ection of the height of the
granul ar layer is the provision of a high etching
factor. But the exanples in the patent do not show that
t he height of the granular |ayer would have an effect
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on the value of the etching factor. Rather they show
that the etching factor depends on the surface
roughness, wherein a higher roughness is caused by

| arger granul ar particles which, of course, penetrate
nore deeply into the substrate and take longer tine to
be etched away. This relationship between surface
roughness, particle size and etching is known in the
art. For instance, in Figure 3 of docunent D7 and in

t he correspondi ng passages [0005] and [0006] of the
translation Dra it is discussed that in a coarsening
treatment of an electrolytic copper foil surface
irregularities are formed which bite into the

i nsul ating substrate. According to claim3 of Dra this
coarsening treatnent can result in a surface roughness
ranging fromO.2umto 5um Therefore the skilled person
know ng this range and opting for a high etching factor
woul d envi sage a surface roughness in the | ower part of
t he range known from D7a, thereby automatically
arriving at the subject-matter of claim1. Furthernore
reference is made to D8a, page 10, first paragraph
where it is explained that protrusions on the

el ectrolytic copper foil enbedded into the substrate
resin are difficult to renove, which renoval may
require over-etching and thereby | ower the etching
factor. Docunent D9 discloses in Chapter 5 on

page B8/1-7 that the electrolytically deposited VLP-
foil disclosed in this docunment has a very |ow surface
roughness and therefore a better etchability than
conventional foils. Fromthe photographs on page B8/1-4
it is estimated that the surface roughness of the VLP
foil is below 2um Finally the choice of an upper
boundary of 2um height in claim1 does not involve any
surprising effect and this upper value is therefore
conpletely arbitrary. The argunents of the appell ant
that the etching factor should at | east have the
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value 3 for guaranteeing that the inpedance of a
mcrostrip does not deviate nore than 5 ohmfromthe
design value and the reference to Exhibit Bin this
respect are not convincing. Firstly, the inpedance of a
mcrostrip line is determned by a plurality of factors
which a circuit designer can select in order to obtain
t he correct inpedance, including selecting an etching
factor smaller than 3. Secondly the graphs in Exhibit B
even show that a copper foil of 18umthickness and a
[inewi dth of 125um which is below the |inew dth
defined in claim1 of the 2nd auxiliary request, still
has an i npedance within the tol erance value, even if
the etching factor is as small as one. Therefore the
subject-matter of claim1 according to the main and the
first auxiliary request is obvious. Finally

docunent D10 di scusses in Section VII.1 that etching

di stances bel ow 150umin 1990 were feasi ble and that
the trend is towards |inew dth bel ow 100um whence the
additional feature of claim1l of the second auxiliary
request is equally obvious.

VI, The board gave its decision at the end of the oral
pr oceedi ngs.

Reasons for the Decision

1. The appeal is adm ssible.

2. Adm ssibility of the late filed docunents
Docunents D7, Dra, D8 and D8a had been filed by the
opponent in the opposition procedure in support of its

argunents concerning the rel ati on between peeling
strength, surface roughness and etching factor for a

0775.D Y A



3.2

0775.D

- 10 - T 0728/ 01

copper surface layer. Docunents D9 and D10 had been
submtted by the respondent in reaction of the first
and second auxiliary requests filed with the grounds of
appeal of 24 May 2002. Since these docunents are
related to properties of copper foils in the context of
copper lamnates and printed wiring circuits and the
contents of these docunents are readily understandable
to the skilled reader the board has admtted themin
the present proceedings. Simlarly the board has
admtted the late filed expert declaration D11 and the
Exhibits A, B and C submtted by the appellant with its
| etter of 23 Decenber 2002.

Mai n Request

| nventive step

There is agreenent anongst the parties that docunent D1
di scl oses the closest prior art. Furthernore the
parties agree that the subject-matter of claim1l of the
mai n request differs fromthe |am nate disclosed in
docunent D1, Section 6, in that the height of the
granul ar copper layer is in the range of 0.2 to 2. 0um

According to the appellant, the technical problem
addressed by the selection of this range may be seen in
the provision of a high etching ratio. In the opinion
of the respondent, fromthe exanples in the patent in
suit it may not be concluded that a high etching factor
is obtained by the selection of the height of the
granular layer. In its witten subm ssions the
respondent had argued that the objective problem may
only be seen in optimsing the copper clad | am nate,
respectively the printed wiring boards according to the
t eachi ng of docunment Dl so as to obtain sinmultaneously
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sufficient adherence properties of the copper foil to
t he substrate and a high etching factor.

For the determ nation of the technical problemthe
board foll ows the approach explained in Chapter |.D. 4.3
of the case Law of the boards of Appeal (Fourth
edition, page 107) according to which an objective
definition of the problemto be solved by an invention
should normally start fromthe probl em described in the
contested patent. In this respect, the patent
specification discloses in colum 2, lines 47 to 54 "it
is an object of the present invention to provide a
printed wiring board which exhibits a high etching
factor wthout suffering froma |lowering in peeling
strength, and which is free fromthe adhesi on and
remai ni ng of copper particles at the root of the wiring
pattern and has a wiring pattern of desirable fine
pitch, and to provide a copper-clad |am nate for use in
the printed wiring board". Furthernore according to the
subsequent passage (colum 2, line 55 to colum 3,

line 1) this object can be attained "by formng a
copper el ectrodeposit on a glossy surface side of an

el ectrolytic copper foil and then bonding the copper
foil on the glossy surface to a substrate”. In these
passages there is no disclosure concerning the

i nfluence of the height of the copper el ectrodeposit on
t he solution of the technical problem

In the preferred enbodiments in the patent (Exanples 1
and 2) it is disclosed that copper foils with roughened
gl ossy surfaces after bonding onto a resinous substrate
and et ching show hi gher etching factors (9.0 and 8. 4)
than the sane foils with treated and bonded rough
surfaces (etching factors of 4.0 and 2.4 in Conparative
Exanples 1 and 2). It is observed that in all exanples
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the foil surfaces have been treated by

el ectrodeposition by plating, which, according to these
exanples, is carried out "under the sanme conditions as
in Exanple 1". Therefore, these el ectrodeposition
conditions being the same, it is expected that the

hei ght of the el ectrodeposition |ayer should al so be
simlar for all exanples. Rather the only data
concerning the foil surfaces before and after this

el ectrodeposition treatnent are the different val ues
for the respective surface roughnesses. Since the only
further condition differing between Exanples 1 and 2
and the conparative Exanples 1 and 2 resides in the
orientation of the foil surface with respect to the
substrate (gl ossy surface versus rough surface) it
appears that the solution of the problemof attaining a
hi gh etching factor is indeed obtained by selecting the
gl ossy surface of a copper foil for the

el ectrodeposition and bonding, as set out in the cited
passage in colum 2, line 55 of the patent
specification, and that possibly a further factor
affecting this etching factor could be the surface
roughness of the (glossy) foil surface.

Wth respect to the feature of the height of the copper
el ectrodeposit the only informati on provided in the
patent specification is in the passage in colum 3,
lines 15 to 16 "The hei ght of the copper el ectrodeposit
is desirably in the range of 0.2 to 2.0 unm'. The
further occurrences of "height" in the patent
specification (colum 4, line 39; Exanple 1, colum 6,
line 15; Example 2, colum 6, |ine 52; Conparative
Example 1, colum 7, line 23; and Conparative

Exanple 2, colum 7, line 49) are in the context of the
hei ght of the lines of the wiring pattern which is
unrel ated to the question of the height or thickness of
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t he el ectrodeposition | ayer.

During the oral proceedings the appellant had argued
that the height of the granular |ayer could be

cal cul ated by subtracting the value of the base
roughness of the foil prior to treatnment fromthe tota
roughness after the el ectrodeposition treatnment and
that therefore the exanples would show the effect of

t he hei ght el ectrodeposition |ayer on the etching
factor. In this respect the appellant nmade reference to
t he measuring procedure in Exhibit A and to the results
of further neasurenents summarised in report D11.

The scope of the I PC-TM 650 Test nmethod in Exhibit Ais
to define the procedure for determ ning the roughness
or profile of metallic foils (Exhibit A Section 1).
According to paragraph 1.1 of this Section, the surface
roughness or finish shall be evaluated using a
paranmeter R,, which is defined as the arithnetic average
val ue of all absolute distances of the roughness
profile fromthe center line wthin the measuring

| ength. Furthernore paragraph 1.2 discloses that the
foil profile shall be evaluated using the paraneter R,
or Ry, which is defined as the average nmaxi mum peak to
val l ey height of five consecutive sanpling |engths

wi thin the neasurenent |ength.

From t hese passages the board is unable to find a

convi nci ng support for the determ nation of the height
of the granul ar copper |ayer as proposed by the
appel l ant by subtracting the values of the foil's
surface roughness before and after treatnment. Al so the
remai nder of this docunment does not provide any
teaching in this direction. Rather, it nust be

concl uded that according to D11 "surface roughness" and
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"foil profile” are different concepts. Since in the
exanpl es of the patent the expression "surface
roughness (RZ)" is used, no unambi guous concl usi ons
relating to the height of the granular |ayer can be
drawn fromthe disclosed values of the surface
roughness. In particular, since the patent is silent
about the nethod according to which the surface
roughnesses in the exanples are determ ned, a
conversion of these roughnesses to a height is not
possi bl e. In consequence, there is no convincing
argunent that the additional data sunmarised in D11,
whi ch are based on this conversion (paragraph 7

of Dl11), are conparable to those in the exanples of the
pat ent .

Therefore in the board' s view, there is no clear
evidence neither in the definition of the technical
problemor of its generic solution in the patent
specification, nor in the exanples, that the definition
of a selected range of heights in claiml attributes in
sol ving the problem of obtaining a high etching factor.

Since the primary aimof the deposited granular |ayer
is to inprove the adhesion of the copper foil bonded
with its glossy surface onto the substrate, the
technical problemto be solved by the particul ar
selection of the height of this |ayer should rather be
defined as in the Decision under appeal, point 5.3 of
t he Reasons, "sel ecting an adequate hei ght range for
the el ectrodeposited copper |ayer in order to provide
the gl ossy surface side copper with a rough surface

| ayer whereby proper adherence, between the gl ossy
surface side of the electrolytic copper foil and the
substrate, is obtained".
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Docunment D1 discloses in colum 7, lines 26 to 39 a
procedure of obtaining a |lamnate in which a copper
foil is lamnated with its glossy or shiny side onto a
resi nous substrate. In order to inprove its adhesion,
onto the glossy side of the copper foil a |ayer of
copper mcrodendrites is electrodeposited according to
a so-called "Treatnent A" which is sunmarised in
colum 1, line 59 to colum 2, line 16. D1 does not
gi ve any nunerical values of the thickness or height of
this el ectrodeposited layer. In colum 2, lines 7 to 12
t his docunent discloses that after treatnent of the
shiny surface the copper foil provides a peeling
strength when bonded to an epoxy substrate of 7

to 9 I b/in, which corresponds to a peeling strength

of 1.25 to 1.6 kg/cm According to the exanples in the
pat ent specification the peeling strength after
treatnment of the glossy surface is 1.49 respectively
1.55 kg/cm

Since in both D1 and in the patent in suit the aim of
depositing the granular |layer onto the gl ossy surface
of the copper foil is to inprove its adherence strength
upon bondi ng, and since the adherence strength of the
treated foil in Dl is very simlar to that disclosed in
t he exanples of the patent, it is concluded that the
hei ghts of the granular layers nust also be simlar,
and that the selection of the range of heights as
defined in claim1 of the main request nerely invol ves
a routine neasure of the skilled person in carrying out
the process of treating the glossy surface of a copper
foil according to the treatnment A as set out in D1. In
particular, it is obvious that this granular |ayer
shoul d have at |east a m ninumthickness in order to

i nprove the peeling strength. Furthernore the skilled
person is aware that a too thick granular |ayer may
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cause too |large protrusions as shown in Figure 3 of Dv,
which may give rise to overetching as disclosed in the
passage in docunent DB8a referred to by the respondent.
Finally, since it could not be proven that the
particul ar range of values for the height of this |ayer
defined in claiml results in a surprising effect it
nmust be concluded that the subject-matter of claim1l of
t he main request does not involve an inventive step.

First auxiliary request

Adm ssibility

Claim1l of this request defines the comnbi ned subject-
matter of clains 1 and 2 of the patent as granted.
Therefore the claimis adm ssible under Article 123(2)
and (3) EPC

| nventive step

The subject-matter of this claimis directed to a
printed wiring board prepared by etching a copper
| am nate as defined in claim1 of the main request.

According to docunent D1, colum 7, lines 31 to 35,
after treating the shiny (gl ossy) side of the copper
foil and |l am nation onto the substrate the foil is
subj ected to photo etching formng circuit lines. In
this enbodinment this etching proceeds fromthe matte
surface towards the gl ossy (bonded) surface.
Furthernore the Abstract of Dl discloses that the
process in this docunent is especially useful in
multilayer printed circuit fabrication. Therefore the
subject-matter of claim1 of the first auxiliary
request is obvious for the simlar reasons as given in
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point 3.1 to 3.12 supra.

Second auxiliary request

Adm ssibility

The additional features of claiml1 of this request had
been defined in claimb5, appended to claim?2, of the
patent as granted. Therefore there are no objections as
to the adm ssibility of this claimunder Article 123(2)
and (3) EPC

| nventive step.

According to claim1l of this request, the wiring board
has a fine pitch wiring pattern of up to 150um 1In the
board's assessnent this further feature does not
contribute to an inventive step, because, according to
the patent, a printed wiring board formed by W
exposure through a pattern filmwith a resist width

of 50umand a circuit interval of 70umis al so obtained
in the conparative exanpl es, whence the attainnent of
t he cl ai ned upper val ue therefore does not appear to

i nvol ve special neasures. This is also confirmed in
docunent D10, page A7/1-5, right columm, penultinmate
par agr aph, which di scloses that "today" (in 1990)

hi gher density patterns in the 100/ 125 mcron line &
space range were produced.



Or der

For these reasons it

The appeal is dism ssed.

The Registrar:

P. Martorana

0775.D

I s deci ded that:

The Chai r nan

E. Turrini

T 0728/ 01



