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Summary of Facts and Submn ssions

1953.D

The grant of European patent No. 0 463 105 in respect
of European patent application No. 90 905 900. 8, based
on International patent application No. PCT/US90/ 01247,
filed on 7 March 1990, and claimng priority of the
earlier US patent application No. 324 832 of 16 March
1989, was announced on 16 February 1994 (Bulletin

94/ 07) on the basis of 9 clains.

Claim1l as granted read as fol |l ows:

"Alamnate conprising a film (1) of filled expanded
pol ytetrafl uoroet hyl ene and a | ayer (2) of electrically
conductive netal attached to at | east one side thereof
characterised in that the film (1) contains 25-85

vol unme percent particulate filler having a high
dielectric constant; the film (1) has a thickness of
bet ween 0. 0025 and 0. 0127 nm (0. 0001 and 0. 005 inches);
the film (1) is densified to forma filmwhich is
substantially free of visual pinholes; and the film (1)
has a matrix tensile strength of at |east 183 kg/cnt
(2600 psi)."

Dependent Clains 2 to 6 referred to preferred
enbodi nents of the | am nate according to Caim1.

| ndependent Claim 7 read as foll ows:

"Aprinted circuit board conprising at |east one | ayer
of a lamnate as clained in any preceding claim"™

| ndependent Claim 8 read as foll ows:

"A nmethod of formng a lanmnate conprising a film (1)
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of filled expanded pol ytetrafl uoroethyl ene and having a
matri x tensile strength of at |east 183 kg/cnt

(2600 psi) and a film(2) of electrically conductive
metal, characterised in that the nethod conprises the
steps of:

(a) mxing 25-85 volune percent particulate filler
wi th pol ytetrafl uoroethyl ene in aqueous di spersion.

(b) co-coagulating the filler and pol ytetrafl uoro-
et hyl ene;

(c) lubricating the filled pol ytetrafl uoroethyl ene
with [ubricant and paste extruding the |ubricated
material to forma film

(d) calendering the lubricated film

(e) expanding said filmby stretching it to forma
porous pol ytetrafl uoroethyl ene having said filler
di stributed therein;

(f) densifying the stretched material by
conpressing it until the filmhas a thickness of
bet ween 0. 0025 to 0.127 nm (0. 0001 and 0. 005 i nches)
and is substantially free of visual pinholes;

(g) lamnating a | ayer of electrically conductive
metal to the filmbefore or after said densification."

Dependent Claim9 dealt with a preferred feature of the
filler used in the nethod according to C aim8.

On 14 Novenber 1994 a Notice of Opposition was | odged
in which revocation of the patent in its entirety was
requested on the grounds set out in Article 100(a) EPC,
the argunentation provi ded bei ng, however, only
directed to inventive step. In the course of the

opposi tion procedure, the Qpponent further raised an
obj ection of public prior use. The opposition was
supported, inter alia, by the follow ng docunents:



- 3 - T 0671/ 99

D1: EP-A-0 279 769;

D2: EP-A-0 013 379;

D3: EP-A-0 160 418;

D4: US-A-3 953 566; and

D5: EP-A-0 160 439;

as well as the later filed, but admtted

El': Affidavit of Dr. Allen F. Horn Il dated
3 February 1999, referring to the products RO
2800, RO 2810 and RT Duroid 6010; and

E13: Certified copy of material data sheet of RT Duroid
6010 dat ed Decenber 1988.

L1, By an interlocutory decision announced orally on
15 April 1999 and issued in witing on 3 May 1999, the
Qpposition Division held that the grounds of opposition
did not prejudice the nmai ntenance of the patent in
amended formon the basis of the set of Clains 1 to 7
of the main request submtted during the ora
proceedi ngs. This set of clains differed fromthe set
of clains as granted in that the expression "said
| am nat e having a capacitance of greater than 100.75
pi cof arads/ cnt (650 pi cofarads per square inch)" had
been i ntroduced at the end of Claiml as granted, in
that the feature "having a capacitance of greater than
100. 75 pi cof arads/ cnt (650 pi cof arads per square inch)"
had been incorporated between "l am nate" and
"conprising a film(1)" in the first sentence of the
I ndependent nethod C aimas granted, and in that,

1953.D Y A
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granted Clains 4 and 6 havi ng been del eted, the further
cl ai ns had been accordi ngly renunbered.

The decision explicitly nmentioned that the Opponent had
admtted during the witten procedure that the
docunents cited as support for an alleged prior use
were not novelty destroying since the product RO 2800
did not exhibit the required capacitance and since the
product RT Duroid 6010 did not have the required

t hi ckness, and that novelty had not been di sputed by

t he Opponent during the oral proceedi ngs. The
Qpposition Division, as well as the Opponent, regarded
D1 as the closest prior art, since it related to

| am nates conprising a highly filled thin

pol ytetrafl uoroethylene (PTFE) filmwith a netallic

| ayer. It stated that the PTFE filmconprised in the

| am nate of D1 differed fromthe filmrequired in
Caim1l of the opposed patent in capacitance and in
matrix tensile strength (MIS). The objective technica
probl emwas to provide lam nates simlar to those
disclosed in DL (i.e. conprising a highly filled thin
PTFE filmwith a netallic | ayer and being substantially
free of visual pinholes) having a high capacitance and
a high MIS. Even if the solution to the first aspect of
the technical problemcould be regarded as obvious in
view of D2 referred at page 4, lines 55 to 56 of Dl in
formof its corresponding US patent 4 335 180 (D2'),
the solution to the second aspect of this problemcould
not be derived in an obvious manner from D4. The
Qpposition Division took the view that Exanple 4 of D4,
where an asbestos filled PTFE fil m had been stretched,
and Exanple 16 of D4, where an unfilled PTFE fil m had
been stretched and densified, related to individua
teachings and that there was no incentive to conbi ne
these two exanples. Furthernore, the film of Exanple 4
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of D4 had a thickness well above that required in the
patent in suit, and al so contained a fibrous nateri al
(i.e. asbestos), the use thereof, according to D1,
resulting in the presence of pinholes in the film
Concer ni ng i ndependent process Claim®6, the Qpposition
Di vision considered that this aimwas in fact
directed to a nethod for producing a | am nate accordi ng
to the main claim the novelty and inventive step of

whi ch had been acknow edged, and net therefore the
requi renents of Articles 54 and 56 EPC

On 2 July 1999 a Notice of Appeal was | odged by the
Opponent agai nst this decision with sinultaneous
paynent of the prescribed fee.

Wth the Statenment of G ounds of Appeal filed on
13 Septenber 1999, the Appellant submtted two new
docunent s:

D4': US-A-4 096 227 which was a divisional application
of D4; and

D6: US-A-4 732 629.

Wth its letter dated 30 April 2001, the Appellant
further submtted an Affidavit of Dr. Allen F. Horn ||
dated 27 April 2000 and an Affidavit of M. John

Br ookes dated 22 March 2000.

The argunents presented by the Appellant in the
Statenent of G ounds of Appeal and its further
subm ssion of 30 April 2001 could be sumrari zed as
fol | ows:

(1) Concerni ng the product clains :
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Provi ded the term "expanded” used in Claiml
were to be ignored, and it were considered that
MIS val ues greater than 2600 psi were
implicitly disclosed in D1, the technica
probl em woul d be to give a high capacitance to
the closest prior art |lamnates of Dl1. The
solution to this problemwould be obvious in

vi ew of D2'.

Provi ded the term "expanded" used in Claim1l
were to be ignored, the material RO 2800

manuf actured and sold by the Appellant prior to
the 16 March 1989 shoul d be considered as the
cl osest prior art. This material net the

requi renents set out in Caiml for the filler
content, the thickness, the MIS, and the
absence of pinholes of the film(cf. E1'). The
techni cal problemwould be to give a high
capacitance to this prior art lamnate and it
woul d have been obvious to replace the silica
filler contained in the RO 2800 by the titania
filler used in the prior art product RT Duroid
6010.

Provi ded the m ni nrum MI'S of 2600 psi woul d be
consi dered as a structural characteristic due
to the expansion step, D1 or D5 would be
regarded as the closest prior art.

Starting fromD1l the technical problemcould be
split into two partial problens, i.e. inproving
the strength and the capacitance of the

| am nates of Dl1. The first partial problem
woul d be sol ved in an obvi ous manner by
follow ng the teaching of D4' or D6 by
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expanding the filled extruded PTFE before
calendering it. Concerning the solution of the
capaci tance problem the sanme concl usions as
menti oned hereinbefore in view of D2' would

apply.

Starting from D5, the technical problem would
be to transformthe |amnates of D5 into high
capaci tance | am nates while maintaining their
MIS. It would have been obvious for the person
skilled in the art to increase the titanium

oxi de content of the lam nates of D5 and to
subject themto a conpression step as taught in
D4'" in order to reduce their porosity and

t hi ckness.

Concerning the nethod cl ai ns:

D1 read in conbination with D2' already

di scl osed the steps (a), (b), (c), (d), (f) of

the clainmed process according to the patent in

suit. The residual difference was the expansion
st ep.

It was known from Dl to produce |am nates with
thin, highly filled filns of PTFE w thout

pi nhol es, wherein a high capacitance coul d be
achi eved by appropriate selection of the filler
in view of D2' referred to in DL.

The residual problemof further increasing the
MIS of the filmwas to be solved in an obvious
manner by conbining the teaching of D1 either

with D4' or D6, which both taught to expand a

filled PTFE in order to increase its MIS
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The Affidavit of M. WIlliamP. Mrtinmer Jr.
filed on January 2000 by the Patentee shoul d be
di sregarded as not relevant since it nerely
referred to the production of filns as cl ai ned
in EP-B-0 463 106 and not to | am nates.

The argunents submitted by the Respondent in its letter

dated 20 January 2000 coul d be summarized as fol |l ows:

(i)

(i)

(ii

. 1)

The phot ograph (C) annexed to the Affidavit of
M. WlliamP. Mrtinmer Jr. submtted wth
letter of 20 January 2000 clearly showed the
presence of nodes interconnected by fibrils in
the PTFE filmused in the manufacture of the

| am nate according to the patent in suit, this
structure indicating that expanded PTFE had
been used for the film The photograph (D)
which referred to prior art (i.e. D1) finished
filmof unexpanded PTFE, showed a non-fibrillar
structure and the presence of pinholes. Thus,
any attenpt to reduce the thickness of the film
di sclosed in D1 below 1.5 m| with simlar
filler loading resulted in a filmwhich
cont ai ned pi nhol es.

D1 did not disclose the follow ng features of
the clained | am nat es:

the filled PTFE was not expanded PTFE;

the filler used did not have a high dielectric
const ant ;

there was no reference to the matri x tensile
strength; and
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there was no reference to capacitance.

In only one Exanple did D4 nake reference to
the use of a filler (asbestos). This kind of
filler was known to result in the formation of
pi nhol es. Thus, the skilled person, seeking to
produce filnms free of pinholes, would not
conbi ne the teachings of D1 and DA4.

The prior art product RO 2800 had been produced
according to D1. Thus, the conbination with D4
woul d not render the claimed subject-matter

obvi ous.

The aimof D4' was to produce a porous article,
whi ch woul d be unsuitable in the | am nate of
the patent in suit. Even if it would be
accepted, that D4' inplied that other fillers

t han asbestos coul d be used, there was no
suggestion in D4'" of the other necessary
paraneters of the product according to Claim1l
of the patent in suit such as quantity of
filler, matrix tensile strength and
capaci t ance.

There was only one sentence in D6 which
referred to the use of a filler, but there was
no suggestion as to the thinness of filled
films, the anmbunt and size of filler and the

i nfl uence thereof on the presence of pinholes.

Starting fromD5 the skilled person woul d not
be aware of how much he shoul d increase the
amount of titani um di oxi de and how he should do
so wi thout producing tears and pinholes in the
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fini shed products. The conbination of D5 with
both DI and D4 nade by the Appell ant was based
on an ex post facto anal ysis.

(viii) The cl ai ned products being inventive, the
subject matter of the nethod clains would
simlarly not be obvious.

Wth letter dated 18 May 2001, the Respondent submtted
a set of 7 clains as new nmain request. Wth a fax dated
25 May 2001, the Respondent requested a further
amendnment of Claim1 then on file so that Caim1l of
the main request of the Respondent read as foll ows:

"Alamnate conprising a film (1) of filled expanded
pol ytetrafl uoroethyl ene and a | ayer (2) of electrically
conductive netal attached to at |east one side thereof
characterised in that the film (1) contains 25-85

vol unme percent particulate filler having a high
dielectric constant; the film (1) has a thickness of
bet ween 0. 0025 and 0.127 mm (0. 0001 and 0. 005 inches);
the film (1) is densified to forma filmwhich is
substantially free of visual pinholes and has a
structure conprising nodes interconnected by fibrils;
the film (1) has a matrix tensile strength of at |east
183 kg/cnt (2600 psi); said |lanm nate having a

capaci tance of greater than 100. 75 picof arads/cnt (650
pi cof arads per square inch)."

Dependent clains 2 to 4 and i ndependent Claimb5
respectively corresponded to Clains 2, 3, 5 and 7 as
granted. | ndependent nethod Claim6 differed from
method Claim8 as granted only in that the expression
"havi ng a structure conprising nodes interconnected by
fibrils and" had been incorporated between the term
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"pol ytetrafl uoroet hyl ene” and "having said filler
distributed therein" in step (e) of the clained nethod.

Dependent nmethod Claim 7 corresponded to Claim9 as
gr ant ed.

Wth a fax dated 25 May 2001, the Appellant indicated
that it had no objection to the grant of a patent on
the basis of the main request of the Respondent (i.e.
Caiml as submtted on 25 May 2001 and Clains 2 to 7
as submtted on 18 May 2001) and that it woul d not
attend the oral proceedi ngs scheduled for 30 May 2001.

At the oral proceedings held on 30 May 2001, which were
not attended by the Appellant, the Respondent submtted
a set of 7 clainms as new main request and nade the
request submtted with letter of 18 May 2001 its first
auxi |l iary request.

Caim1 of the main request reads as follows:

"Alamnate conprising a film (1) of filled expanded
pol ytetraf |l uoroet hyl ene having a structure conpri si ng
nodes interconnected by fibrils; and a | ayer (2) of

el ectrically conductive netal attached to at |east one
side thereof characterised in that the film (1)
contains 25-85 volune percent particulate filler having
a high dielectric constant; the film (1) has a

t hi ckness of between 0.0025 and 0. 127 mm (0. 0001 and
0.005 inches); the film (1) is densified to forma film
which is substantially free of visual pinholes and has
a structure conprising nodes interconnected by fibrils;
the film (1) has a matrix tensile strength of at |east
183 kg/cnt (2600 psi); said |lanm nate having a

capaci tance of greater than 100.75 picof arads/cnt (650
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pi cof arads per square inch)."

Dependent clains 2 to 4 and i ndependent Claimb5
respectively corresponded to Clains 2, 3, 5 and 7 as
gr ant ed.

| ndependent nethod Claim6 reads as foll ows:

"A nmethod of formng a | am nate having a capacitance of
greater than 100.75 picof arads/cnt (650 picof arads per
square inch) conprising a film (1) of filled expanded
pol yt et raf | uor oet hyl ene and having a nmatrix tensile
strength of at |east 183 kg/cnt (2600 psi) and a film
(2) of electrically conductive netal, characterised in
that the nethod conprises the steps of:

(a) mxing 25-85 volune percent particulate filler
wi th pol ytetrafl uoroethyl ene i n aqueous di spersion.

(b) co-coaqgqulating the filler and pol ytetrafl uoro-
et hyl ene;

(c) lubricating the filled pol ytetrafl uoroethyl ene
with lubricant and paste extruding the |ubricated
material to forma film

(d) calendering the lubricated film

(e) expanding said filmby stretching it to forma
por ous pol ytetrafl uoroethyl ene having a structure
conprising nodes interconnected by fibrils and having
said filler distributed therein;

(f) densifying the stretched material by
conpressing it until the filmhas a thickness of
bet ween 0. 0025 to 0.127 nm (0. 0001 and 0. 005 i nches)
and is substantially free of visual pinholes;

(g) lamnating a | ayer of electrically conductive
nmetal to the filmbefore or after said densification."

Dependent nethod Claim7 corresponds to Claim?9 as
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gr ant ed.

Concerning the patentability of this main request the
Respondent essentially referred to the argunents
presented in its letter dated 20 January 2000.

The Respondent requested that the decision be set aside
and the patent be naintained on the basis of Cains 1
to 7 submtted during the oral proceedi ngs or
auxiliarily on the basis of Clains 1 to 7 submtted by
letter of 18 May 2001.

Reasons for the Decision

1

2.1

2.2

1953.D

The appeal is adm ssible.

Procedural WMatters

As nentioned above, the Appellant indicated in his fax
dated 25 May 2001 that he would not be represented at
the oral proceedings. In accordance with Rule 71(2)
EPC, the proceedings therefore continued w thout the

Appel | ant.

The second point concerns the late filed docunents i.e.
D4' and D6 both submtted with the Statenent of G ounds
of Appeal by the Appellant, the Affidavit of

M. WIlliamP. Mrtinmer Jr. and photographs (A), (B),
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2.3.1

2.3.2

2.3.3
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(C and (D) annexed thereto submtted with letter of
20 January 2000 of the Respondent, and the Affidavits
of Dr. Allen F. Horn |1l and of M. John Brookes both
submtted with letter of 30 April 2001 of the

Appel | ant .

Al t hough the Board was of the prelimnary opinion that
only the Affidavit of M. Mortinmer and the photographs
(A, (B), (© and (D) annexed thereto, and the
Affidavits of Dr. Horn and M. Brookes m ght be
sufficiently relevant to be admtted in the procedure,
this point turned out not to be decisive for the

out cone of the appeal for the foll ow ng reasons.

The Respondent had submtted the Affidavit of

M. P. Mrtinmer and photographs (A), (B), (C and (D
annexed thereof, in order to show that the expansion
step led to a structure conprising nodes interconnected
by fibrils in the densified film

Since this feature has been incorporated in Caim1 of
the main request submtted during the oral proceedings,
and since the presence of this structure in the
densified product is no | onger contested by the
Appel l ant (cf. fax dated 25 May 2001 of the Appellant),
there was no need to discuss this Affidavit and the
phot ogr aphs nor, consequently, the Affidavits of

Dr. Horn and M. Brookes both filed by the Appellant in
reaction to the Affidavit of M. Mortimer.

Consequently, none of the late-filed docunents was
admtted to the proceedings (Article 114(2) EPC).
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Mai n Request

3.

3.1

3.2

3.3

3.4

1953.D

Adm ssibility of anendnents

The Qpposition Division has stated that the set of
Clains 1 to 7 of the main request on which its decision
was based net the requirements of Article 123(2) and
(3) EPC and the Board sees no reasons to depart from
that view

Caiml differs fromdaim1l of this set of clains by
(a) the insertion of the expression "having a structure
conprising nodes interconnected by fibrils" between
"expanded pol ytetrafl uoroethyl ene” and "and a | ayer
(2)" and (b) by the incorporation of the expression
"has a structure conprising nodes interconnected by
fibrils" between "substantially free of visua

pi nhol es;" and "the film (1) has a matrix tensile
strength of at |east 183 kg/cnf (2600 psi)".

Support for the anendnent (a) is to be found on page 4,
lines 7 to 9 of the application as originally filed.
Amendnent (a) neets therefore the requirenments of
Article 123(2) EPC

There is, however, no explicit support in the
application as originally filed for the anendnent (b)
since it is not explicitly stated in the patent in suit
itself that the structure of nodes interconnected by
fibrils which results fromthe expansion step is
retained after the densification step.
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Thus, the question to be considered is whether the
overall change in the patent originating fromthis
anmendnent is directly and unanbi guously derivable from
the information presented by the content of the
application as originally filed, when account is taken
of matter which is inplicit to a person skilled in the
art in what has been expressly nentioned.

The passage on page 4, lines 7 to 9 of the application
as originally filed refers to the US-A-3 953 566 (i.e.
D4) for the preparation of the expanded PTFE. In view
of this docunent and as pointed out by the Respondent
during the oral proceedings, it is evident that it is
the specific structure conprising nodes interconnected
by fibrils, which is responsible for the high strength
of the PTFE products both in porous (expanded) and
dense (expanded and densified) forns (cf. D4 columm 1,

lines 25 to 31; colum 2, line 52 to colum 3, line 3;
colum 21, lines 30 to 48). Since the aimof the
application as originally filed (cf. page 2, lines 27

to 28) was the use of materials having high tensile
strength, this being reflected in Claiml as originally
filed by the indication of the matrix tensile strength
of the PTFE filmcontained in the clained | am nate, and
since, as evidenced in D4, this property is

unequi vocal ly related to the presence of the specific
structure conprising nodes interconnected by fibrils in
the PTFE product, the amendnent (b) is directly and
unambi guousl y derivable fromthe information contai ned
in the application as originally filed, and does not
contravene Article 123(2) EPC

No obj ection under Article 123(2) EPC arises agai nst
dependent Clains 2 to 4 and i ndependent Claim5 which
respectively correspond to dependent Clains 2 to 4 and
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i ndependent Claim5 of the set of clains on which the
deci si on under appeal was based (cf. paragraph 3.1
above) .

Method Claim6 differs fromnethod Caim6 of the set
of clains on which the decision under appeal was based,
by the incorporation of the feature "having a structure
conpri sing nodes interconnected by fibrils and” between
t he expressions "porous pol ytetrafl uoroethyl ene" and
"having said filler distributed therein" in step (e) of
t he cl ai med net hod.

Thi s anmendnent is supported by the application
docunents as originally filed (cf. page 4, lines 7 to
9) and is therefore allowable under Article 123(2) EPC

No objection under Article 123(2) EPC arises in respect
of dependent Claim 7, which corresponds to dependent
Caim?7 of the set of clainms on which the decision
under appeal was based.

The anendnents carried out in independent Cains 1 and
6, which nerely specify the structure of the

pol yt etraf | uor oet hyl ene, do not extend the scope of
protection, so that Article 123(3) EPC is also conplied
with.

The amendnents to the clainms do not introduce any
unclarities. Accordingly, the requirenents of
Article 84 EPC are conplied wth.

State of the art

The docunents considered in the opposition procedure
can be sunmari zed as foll ows.



4.1.1

4.1.2

1953.D

- 18 - T 0671/ 99

D1 di scl oses an electrical substrate materi al
conprising fluoropolyneric material and a ceramc
filler having a low dielectric constant, |ow |oss and

| ow coefficient of thermal expansion, the ceramc
filler being in an anmount of at |east 55 wei ght percent
of the total substrate material, and the ceramc filler
being coated with a silane coating. At |east one |ayer
of conductive material may be di sposed on at |east a
portion of the electrical substrate material (cf. D1,
Clains 1, 12). Table 4 of D1 discloses PTFE fil ns
havi ng a thickness of 0.038 nmm (0.0015 i nch) and
conprising 62 %of a ceramic filler. This table shows
that only the sanple conprising a ceramc filler from
which all particles equal or greater than 30 um have
been renoved, and containing no glass fiber is free of
pi nhol es. The process for making these electrica
substrate materials is essentially the sane as the
manuf acturing process disclosed in D2' (cf. D1, page 4,
lines 55 to 59).

D2 relates to mcrowave circuit boards conprising a
sheet of dielectric material having conductive foi

clad to one and usually both sides of the sheet. In the
process for making the dielectric material, a
dielectric filler (e.g. titania) is added to an aqueous
pol ynmer dispersion. The dielectric filler preferably
conprises from10 to 65% by weight of the dielectric
material and PTFE is one the preferred pol ynmers used.
Mcrofibers are then added to the polyner and filler
slurry. Once the slurry is mxed in any conventi ona
manner to a point where the polyner, the filler and the
fibers are intimately m xed, the materials are

aggl onerated to provide a dough-1like product. The water
is renoved and a lubricant is mxed with the dried
dough. The obtained material is fornmed by conventiona
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met hods such as paste extrusion and/or cal endering into
the desired shape (e.g. sheet). Subsequent to the
formation of the dielectric material, conductive plates
are adhered to the dielectric material. The forned
sheets and the conductive plates are |lam nated to cause
densification of the sheets and adhesion of the sheets
to each other and to the conductive plates (cf. D2,
page 3, line 23 to page 4, line 37; page 5, lines 24 to
38; page 6, line 37 to page 8, line 13). In particular,
Exanple 3 of D2 discloses [amnates including two 34 pum
thick copper foils and having a total thickness between
0.68 and 0.75 mm These | am nates have a dielectric
constant between 9.00 and 10.88 (i.e. a high
capacitance) and conprise a filmof PTFE filled with 63
to 65% by weight of titaniumdioxide and 3.4 % by

wei ght of fi bers.

D3 deals with printed circuit boards conprising at

| east one layer of netal firmy bonded in | am nar
contact with at | east one layer of solid, sintered
PTFE. This layer may contain a filler such as titanium
di oxi de or al um num oxi de. In one Exanple (cf. D3,

page 8, lines 1 to 7; Figure 3) D3 discloses a printed
circuit board in which the solid PTFE | ayer conpri ses
15% by wei ght of titanium di oxide.

D4 relates to a process for the production of porous
products of tetrafl uoroethylene polyners, which process
conpri ses expandi ng a shaped article consisting
essentially of highly crystalline PTFE nade by paste
form ng extrusion technique, after renoval of |ubricant
by stretching the unsintered shaped article at a rate
exceedi ng about 10% per second and nai ntai ning the
shaped article at a tenperature between about 35°C and
the crystalline nelting point of the
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tetrafl uoroet hyl enepol ynmer during the stretching. The
porous articles obtained exhibit a specific structure
consi sting of nodes interconnected by fibrils and due
to this specific structure possess high strength. In
its Exanple 4, D4 discloses the manufacture of an
expanded filled filmby expanding in the |ongitudina
direction a calendered fil mhaving a thickness of 0.203
nm (0. 008 inch) and conprising asbestos powder in
proportion of four parts by weight resin to one part
asbestos. D4 also teaches that it is possible to
produce high strength and hi gh density products by
conpressing the expanded material (cf D4. Caim1l;
colum 1, lines 21 to 41; colum 2, line 50 to

colum 3, line 8; Exanple 4; Exanple 16).

D5 discloses printed circuit boards conprising a |ayer
of expanded porous PTFE firmy bonded to and in | am nar
contact with at | east one |ayer of electrically
conducting materials. The |ayer of porous expanded PTFE
may conprise a filler such as titanium dioxide or

al um ni um oxi de in an anount of 10 % by wei ght (cf. D5,
Clains 1, 6, 7; page 8, lines 2 to 9).

There is no need further to deal with the products RO
2800, RO 2810 and RT Duroid 6010 since it has not been
contested that these products have respectively been
obt ai ned according to D1 (cf. D1, page 13, lines 2 to
3; and E1') and to D2' (cf. E. 13).

Novel ty

The subject-matter of Cainms 1 to 7 of the set of

Cl ai ns on which the decision under appeal was held to
be novel by the Opposition D vision. This was not
contested by the Appellant.
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In the light of the cited docunents, the Board al so
takes the sane view for the subject-matter of Cains 1
to 7 of the main request, the subject-matter of which
has been further limted conpared with that of the
request on which the decision under appeal was based.

Cl osest prior art, technical problemand its solution

The patent in suit concerns high capacitance |am nates
made fromthin filmof PTFE in which the filns are
plated or clad with copper or conductive foils and
sheets.

Such products are known fromD2 (D2'), in particular
Exanpl e 3 thereof (cf. paragraph 4.1.2 above). This
Exanple qualifies, in the Board' s view, as the cl osest
prior art.

As indicated in the introduction of the patent in suit
for many digital printed circuit applications, thinner
hi gh dielectric | am nates woul d be desirable but very
thin PTFE filnms with high dielectric constant are
difficult to obtain since surface discontinuities in
the filnms such as pinholes, causing electrical problens
(i.e. inpairnent of the dielectric properties of the
films), occur during the calendering of the fil ns.

Thus, starting from Exanple 3 of D2, the technica
probl em underlying the patent in suit may be seen in
the provision of |am nates having a high capacitance
and conprising a very thin filmof filled

pol ytetrafl uoroet hyl ene being free of surface

di scontinuities such as pinholes and having a high
strength.
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The solution proposed in the patent in suit is to
expand the highly filled PTFE filmto give it a
specific structure conprising nodes interconnected by
fibrils, this resulting in a high MIS.

The effectiveness of the proposed solution, as
illustrated, for instance, in Exanple 1 of the patent
in suit, which shows the manufacture of a |am nate
containing a very thin filmof filled PTFE (0.0635 nm
having a matrix tensile strength of 246 kg/cnt¥, and
havi ng a hi gh capacitance, has not been put in guestion
by the Appellant, and the Board sees no reason to take
a different view.

I nventive step

It remains to be decided whether this solution was
obvious to a person skilled in the art having regard to
the cited prior art.

An essential feature of the clainmed | amnates is the

requi renent that the filled PTFE fil m has been expanded
prior to being densified and that it therefore exhibits
a structure conprising nodes interconnected by fibrils.

D2 neither nmentions the use of expanded PTFE nor refers
to very thin highly filled PTFE filnms and cannot itself
suggest the solution of the technical problem

D5 relates to | am nates conprising an expanded porous
PTFE fil mwhich may nmerely conprise 10 % by wei ght of
titani um di oxi de or alum num oxide. D5 is totally
silent on the use of larger anounts of fillers and on
the specific purpose of the expansion step. There is no
hint that this step would all ow the manufacture of very
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thin, nore highly filled (i.e. 25 to 85 % in vol une)
PTFE filnms free of pinholes |eading to | am nates of
hi gh capacitance. Consequently, there is no guidance to
the solution of the technical problemin the disclosure
of Db.

7.5 D4 relates to the manufacture of expanded articles of
PTFE. These articles may contain fillers and may be
densi fied. Nevertheless, there is no hint in D4 to use
an expansion step in order to provide a thin and highly
filled PTFE filmfree of pinholes. Furthernore, it
coul d not have been foreseen that this step woul d not
deteriorate the surface of a highly filled PTFE film
since the expansion would inevitably nodify the filler
distribution in the film Thus, D4 does not provide any
assi stance in the solution of technical problem

7.6 D1 refers to |l am nates having a | ow capacitance and, at
| east for this reason, the person skilled in the art
woul d not search a solution of the technical problem of
provi di ng hi gh capacitance | am nates conpri sing very
thin films of PTFE in this docunent. Furthernore, D1
makes no nention of expanded PTFE, | et alone of a
structure conprising nodes interconnected by fibrils.

I ndeed, D1 solves the problem of the absence of

pi nholes (cf. table 4 of Dl1) by the use of a filler
having a specific particle size distribution (no
particles equal or greater than 30 um and w ||
therefore | ead away fromthe solution proposed in the
patent in suit.

7.7 D3 does not add anything to the information disclosed
in D2, since it nerely refers to | am nates conprising a
solid (i.e. non expanded) |ayer of PTFE which may
conprise only up to 15% by wei ght of titani um di oxide

1953.D Y A
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or al um num oxi de.

7.8 It follows that the solution of the technical problem
does not arise in an obvious way fromthe cited state
of the art. Consequently, the subject-matter of Claiml
i nvol ves an inventive step.

7.9 Dependent Clains 2 to 4, which relate to preferred
enbodi nents of the lamnate of Claim1 are supported by
the patentability of the main claimand are thus al so
al | onabl e.

The sane considerations apply for independent Claim5
which relate to a printed circuit board conprising at
| east one |l ayer of the lamnate according to Caiml
and for Clainms 6 and 7 which refer to nmethods for
making a lamnate within the anbit of Caiml.

7.10 Since the main request is allowable, there is no need
to consider the auxiliary request.

Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the Opposition Division with
the order to maintain the patent on the basis of
Clains 1 to 7 formng the main request submtted during
the oral proceedings and after any necessary
consequential anmendnment of the description.

1953.D Y A
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The Regi strar: The Chai r man:

E. Gorgnmaier R Young
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