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Summary of Facts and Submn ssions
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Eur opean patent application no. 92 300 985.6 was
refused in a decision of the exam ning division dated
1 July 1997. The ground for the refusal was that the
subject matter of claiml1 filed with the |etter dated
28 August 1996 was not new having regard to the prior
art docunents

Dl: US-A-4 931 354; and

D2: I BM Journal of Research and Devel opnent, vol. 29,
no. 3, May 1985, pages 277 to 288.

In addition, according to the decision, the subject
matter of clainms 2 to 8 did not involve an inventive
step having regard to docunents D1, D2, and

D3: 8th IEMI 1990, International Electronic
Manuf act uri ng Technol ogy Synposium 7 to 9 May
1990, Baveno (I T), pages 503 to 507; and

D4: EP-A-0 233 085.

The appel l ant (applicant) | odged an appeal on 29 August
1997, paying the appeal fee the sane day. A statenent
of the grounds of appeal was filed on 20 Cctober 1997
toget her with new cl ai ns.

In response to communi cati ons of the Board, the
appel l ant filed anended application docunents with the
letters dated 24 October 2001 and 21 Novenber 2001. The
appel l ant requests that the decision under appeal be
set aside and a patent be granted on the basis of the
fol |l owi ng docunents:
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d ai ns: 1to7 filed with the letter dated
21 Novenber 2001;

Descri ption: pages 2, 3, and 3a filed with the letter
dated 21 Novenber 2001,
pages 1 and 4 to 9 as originally fil ed;

Dr awi ngs: Sheets 1/8 to 8/ 8 as originally filed.

The clains 1 and 4 to 7 according to the appellant's
request read as foll ows:

"1. A nultilayer thin filmcircuit substrate
conprising a plurality of conductor |ayers (4, 10)
separated by an insulator (2, 3), and a
conductor (1) for the transm ssion of signals, the
conductor (1) being enbedded in a first
insulator (2) with the first insulator covering
the top and side surfaces of the conductor (1) and
at least partly covering the base of the
conductor (1), the first insulator (2) being solid
and having a low dielectric constant conpared to
that of a second insulator, the conductor (1) and
the first insulator (2) being surrounded entirely
by the second insulator (3), the second
i nsul ator (3) having a good adhesiveness to the
conductor |ayers (4, 10) conpared to that of the
first insulator (2)."

"4, A nmultilayer thin filmcircuit substrate according
to any one of the preceding clains, in which the
conductor (1) is supported on only a part of its
base by the second insulator (3) and all other
parts of its surface is in contact with the first
i nsulator (2)."
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A multilayer thin filmcircuit substrate according
to any of clains 1 to 3, in which the

conductor (1) is entirely surrounded by the first

I nsul ator."

A nethod of manufacturing a nultilayer thin film
circuit substrate according to claim4, conprising
t he steps of:

formng a conductor (1) on the surface of an
i nsul ator layer (3) nmade of the material of the
second i nsul at or

elimnating, by isotropic etching, the surface of
the insulator |ayer (3) except for a portion

t hereof supporting part of the base of the
conductor (1);

coating the entire surface of the etched insul ator
| ayer (3) with another insulator |ayer made of the
material of the first insulator (2);

elimnating, by etching, the other insulator
| ayer (2) renote fromthe conductor (1); and,

formng a further insulator |ayer nmade of the
materi al of the second insulator on the exposed

I nsul ator | ayer (3) and remaining other insulator
| ayer (2)."

A process of manufacturing a nmultilayer thin film
circuit substrate according to claim5, conprising

t he steps of:

formng a first insulator |ayer nade of the
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material of the first insulator (2) on the surface
of a second insulator |ayer nade of the nateri al
of the second insulator (3);

form ng a conductor (1) on the surface of the
first insulator layer (2);

coating at |least the surface of the first

i nsul ator layer (2) and the conductor with a third
i nsul ator layer (2') nade of the material of the
first insulator (2);

selectively elimnating, by etching, the first and
third insulator layers (2, 2') renote fromthe
conductor (1); and,

depositing a fourth insulator (3) |ayer nade of
the material of the second insulator on the
exposed second insulator |ayer and remaining first
and third insulator |ayers.”

Reasons for the Decision

0025.D

The appeal conplies with Articles 106 to 108 and
Rul e 64 EPC and is therefore adm ssible.

Amendnents and Carity

Caim1l contains the features of claim1 as filed wth
the addition that (i) the first insulator covers the
top and side surfaces of the conductor and at | east
partly covering the base of the conductor; and that

(ii) the first insulator is solid. Feature (i) is based
on the enbodi nents of Figures 1 to 25 clarifying the
term"substantially encircled" used in claim1l as
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filed. Feature (ii) is clearly derivable fromthe
description of all the enbodi nents of the invention in
the application as filed, according to which a |ayer of
the first insulator (2) is patterned and etched, ie a
process which is only possible when the first insulator
is made of a solid material (cf. Figures 6, 14 and 19).

Dependent clains 3 to 5 are based on clains 4, 2, and 3
as filed, respectively. Cains 6 and 7 are based on
clains 5 and 7 as filed, respectively.

The clains are furthernore consi dered cl ear and
conci se.

Therefore, the requirenents of Articles 123(2) and 84
EPC are net.

Novel ty

The application in suit relates to rmultilayer thin film
circuit substrates for devices requiring a high signa
propagation velocity. It is known that the signa
propagati on velocity of the conductive paths in a thin
filmcircuit substrate is limted by the capacitive
coupling between the paths, and thereby by the
dielectric constant a of the (insulating) substrate
material. Therefore, different materials having a

di el ectric constant of about 2.0 have been used instead
of the conventional polyimdes which have a dielectric
constant of about 3.3. Since these materials having a

| ow di el ectric constant suffer from problens such as
poor adhesion, it has been suggested to use a sandw ch
substrate where the conductive path is forned between a
conventional polyimde and a | ayer having a | ow
dielectric constant. The reduction in dielectric
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constant is however limted, and the probl ens of
adhesi on remai n.

To solve these problens, the present invention suggests
a devi ce where an enbedded conductor is covered by a
first insulator on its top and side surfaces and at

| east partly on is base. The first insulator, which has
a low dielectric constant, is in turn entirely
surrounded by a second insul ator having a good

adhesi veness to the conductor | ayers.

Docunment D1 di scloses a nultilayer thin filmcircuit
substrate conprising conductors 3 inside a ceramc
substrate 2 (cf. Figure 1). In order to | ower the
effective dielectric constant and thereby to m nim ze
the propagation | oss and delay of signals, the
substrate is nade of a cerami c having relatively | ow

di el ectric constant, and each conductor 3 is fornmed in
a cavity 5 or in a porous nediumw thin the ceramc
substrate 2 (cf. colum 3, lines 43 to 59, colum 4,
lines 15 to 27; Figure 1). Each cavity or porous nedi um
covers the respective conductor on its top and side
surfaces. The cavities are produced by coating the
conductors with a conbustive paste which burns and

| eaves smal | gaps of cavities during the process of
sintering the ceram c substrate in an oven (cf.

colum 4, lines 35 to 54). The cavities may be filled
with a porous ceramic material by m xing ceram c powder
and conbustible material instead of using a conbustive
past e.

The device of claiml differs fromthat of docunment D1
in that the first insulator is a solid and covers not
only the top and side surfaces of the conductor, but
al so covers at least partly the base of the conductor.
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In the device of docunent D1, only the top and side
surfaces of the conductor is in contact wwth the

i nsul ator having a |low dielectric constant which is
either air or a porous ceranic.

3.3 I n docunent D2, the capacitance of wiring structures
for VLSI, ie for integrated circuit chips, was
i nvestigated. Three different wiring structures were
anal yzed where the conductors are enbedded in different
insulators (cf. Figures 6 to 8).

3.3.1 The device depicted in Figure 6 of docunent D2
conpri ses conductors covered on all sides by silicon
oxi de layers which, in turn, are covered on the top by
a silicon nitride |layer and a polyimde |ayer. Thus, in
contrast to the device of claim1l, the silicon oxide
| ayers are not conpletely surrounded by a second
dielectric having a higher dielectric constant than
silicon oxide.

3.3.2 The device shown in Figure 7 of docunment D2 conprises
conductors fornmed on a silicon oxide | ayer and covered
on the top and side surfaces by a silicon nitride
| ayer, which in turn is covered on the top by a
pol yi m de | ayer. Thus, in contrast to the device of
claim1l, the device of Figure 7 does not have a first
i nsul ator which covers the top and side surfaces and at
| east partly the base surface of the conductors.

3.3.3 In the device shown in Figure 8 of docunent D2, the
conductors are enbedded in a first insulator nmade of
pol yi m de. The polyimde layer is forned on a silicon
oxide/nitride stacked |ayer. Thus, the device of
Fi gure 8 does not have a second insul ator which
entirely surrounds the polyimde, in contrast to the

0025.D Y A
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cl ai ned devi ce.

Docunent D3 di scl oses the properties of Teflon AF
having a dielectric constant of 1.89 and suggests that
this material should be useful in the electronics

I ndustry (cf. page 504).

Docunment D4 discloses a ceramc thin filmcircuit
substrate where cavities are running parallel to
conductors within the substrate in order to | ower the
capacitance (cf. abstract; Figure 2). The conductors

t hensel ves, however, are conpletely in contact with the
ceramc material.

Thus, the subject matter of claiml1l is newwthin the
nmeani ng of Article 54 EPC

I nventive step

Docunent D1 is considered the closest prior art, since
it concerns the sane type of device, a nultilayer thin
filmcircuit substrate, and addresses the sane

techni cal problemas the application in suit, ie

| owering the parasitic capacitance between the
conduct or s.

In view of the differences between the device according
to claim1 and that of docunment D1, the technica
problemthus relates to further reducing the effective
di el ectric constant of the insulator in which the
conductors are enbedded, w thout conprom sing in the
adhesi veness of the insulator to the outer conductive

| ayers. This problem corresponds to that addressed in
the application as filed (cf. page 3, lines 13 to 16).
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In the decision under appeal, the exam ning division
consi dered a nodification of the device of docunent DI,
wherein the first insulator also covers at |east partly
the base of the conductor, as falling within the scope
of normal design options readily available for the
skill ed person.

The appel | ant argued however convincingly that the
cavities/porous nedia around the conductors in the

devi ce of docunent D1 are forned using a conbustible
paste applied on the conductor |ayer which burns during
a heating step (firing), and it would therefore not be
possi bl e to surround the conductor on all sides with
the first insulator, since the conductor would not be
supported within the substrate. Even when a porous
ceramic is used inside the cavities, the porous ceramc
woul d not be able to provide the sufficient nechanica
support for the conductor within the substrate: In
order to have the desired |Iow dielectric constant, the
porous ceram ¢ nmust have a high proportion of pores,
and is therefore not nechanically stable.

Al t hough other materials for the substrate than
ceram cs, such as glass epoxy resins and polyimn de
resins having a relatively high dielectric constant,
are nentioned in docunent D1 (cf. colum 2, |lines 29
to 39), ceramc is the preferred material and only
ceram c substrates are disclosed in the enbodi nents
descri bed in docunent Dl1. As a first insulator having a
| ow dielectric constant, only a cavity or a porous
mediumis disclosed in docunent D1. Mbreover, due to
the high tenperature 850 to 1000°C i nvol ved at the
sintering step required to process the ceramc

(cf. colum 4, lines 48 to 54), it is not apparent
whet her any solid insulating materials with a | ow
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dielectric constant would be a suitable alternative to
the cavity or porous nediumused in the device of
docunment D1.

Therefore, in the multilayer circuit substrate

di scl osed i n docunent D1, the necessary nodifications
in order to arrive at the claimed device would not be
obvious to the person skilled in the art.

4.5 Al so the other available prior art docunents do not
provi de any teaching, which in conbination with that of
docunent D1, would result in the clained device.

Therefore, in the Board's judgenent, the subject matter

of claim1 involves an inventive step within the
nmeani ng of Article 56 EPC.

0025.D Y A
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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 departnent of the first
instance with the order to grant a patent on the basis

of the docunents as specified under itemlll above.
The Regi strar: The Chai r man:
D. Spigarelli R K Shukl a
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