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Summary of Facts and Subm ssi ons
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The appeal lies fromthe decision of the Exam ning

Di vision dated 11 Decenber 2000 refusing the European
pat ent application No. 93 910 567.2. The ground for the
refusal was inter alia that the nethod of nmaking a
dielectrically isolated integrated circuit according to
i ndependent claim1l was not new (Article 52(1) and 54
EPC) over the disclosure of the prior art docunent:

D1: US-A-4 070 230

The appel |l ant (applicant) |odged an appeal against the
above decision on 8 February 2001, paying the appeal
fee on 10 February 2001. The statenent setting out the
grounds of appeal was filed on 10 April 2001.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of claims 1 to 35 submtted with the statenment of
grounds of appeal. The appellant submtted furthernore
a declaration of Dr Alain Harrus.

In response to a conmmuni cati on of the Board under
Article 11(1) RPBA acconpanying the sumons to oral
proceedi ngs the appellant submtted with his letter
dated 27 January 2004 anended pages of the description
and two sets of clainms 1 to 35 marked, respectively, as
"Corrected copy clains filed on 16/02/00" and
"Auxiliary amended clains". In the letter the

appel lant's representative further stated in respect of
the "auxiliary amended clains" that "The applicant also
herewith submits a newy anmended set of clains wherein
claim1 has been anended, and requests that this
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auxi | iary anmended set of clainms be considered as the
preferred clains for the purpose of the current
proceedi ngs" (enphasis added by the Board).

In this letter, the appellant w thdrew his previous
request for oral proceedings and requested that the
procedure be continued in witing and that a witten

deci sion be issued based upon his witten subm ssions.

The wording of claim1l according to the appellant's
requests is as follows:

Corrected copy of clains filed on 16 February 2000,
herei nafter Request A

"1. A nethod of making a dielectrically isol ated
integrated circuit conprising the steps of:

provi ding a substrate (10) having a principal
surf ace;

formng an etch barrier layer (12) in the
substrate parallel to the principal surface;

formng, as part of the integrated circuit,
sem conduct or devices (24, 26, 28) on the principal
surf ace;

after formng the sem conductor devices,
depositing a | ow stress insul ati ng menbrane (20) over
t he sem conductor devices, the |ow stress insulating
menbrane formng the primary structural neans of the
integrated circuit; and

etching away to the etch barrier layer (12) a
portion (11) of the substrate from a backside of the
substrate opposite the principal surface.”
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Auxi | i ary amended cl ai ns, herei nafter Request B:

"1. A nethod of making a dielectrically isol ated
integrated circuit conprising the steps of:

provi ding a substrate (10) having a principal
surf ace;

formng an etch barrier layer (12) in the
substrate parallel to the principal surface;

formng, as part of the integrated circuit,
sem conduct or devices (24, 26, 28) on the principal
surf ace;

after formng the sem conductor devices,
depositing a stress controlled silicon dioxide nenbrane
(20), that is, capable of w thstandi ng standard hi gh-
t enper ature sem conductor processing steps of
approxi mately 400°C over the sem conductor devices,
wherein the stress of the nenmbrane is | ess than 8 x 10®
dynes/cnf and wherein the stress of the menbrane is
tensile; and

removi ng beneath the etch barrier layer (12) a
substantial portion (11) of the substrate froma
backsi de of the substrate opposite the principal
surface while retaining the structural integrity of the
integrated circuit."”

The oral proceedings as schedul ed were hel d before the
Board on 31 March 2004 in the absence of the appell ant
and a decision to dism ss the appeal for the reasons
whi ch foll ow was announced at the end of the

pr oceedi ngs.

The argunents of the appellant can be summarized as
fol | ows:



0988. D

- 4 - T 0536/ 01

The cl osest state of the art is represented by docunent
D1, which discloses a dielectrically isolated
integrated circuit in which a synthetic material,
preferably polyam de 1-10 umthick, is applied over the
finished circuit wafer. However, all organic filns cure
with a high tensile stress (typically 2 x 10° dynes/cnf
or greater). A honeyconbed structure is therefore |eft
on the backside of the wafer such that every individual
circuit fabricated is supported at its edge by a
silicon wall. These walls are required to counteract
the stress of the organic filmwhich would cause the

circuit, once cut fromthe wafer, to curl or crack

In contrast, the stress-controlled silicon dioxide
menbrane used in the present invention renders it
unnecessary to buttress each IC with a support ring,

but only a support ring at the edge of the wafer is
used for ease of handling during fabrication. The key
di stinction of the present invention is, therefore, the
use of a stress-controlled silicon di oxide nmenbrane
having a tensile stress less than 8 x 10® dynes/cnf over
t he sem conduct or devices. According to the declaration
of Dr Harrus, such a stress-controlled nenbrane coul d
not have been formed at the tine of the invention of
docunent D1, since at that tine deposition equipnents
wi th dual frequency power supplies were not avail able.
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Reasons for the Decision
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The appeal is adm ssible.

Appel lant's requests A and B

As pointed out in itemV above, the appellant stated in
respect of the "Auxiliary anmended cl ai ns" (Request B)
"The applicant also herewith submts a newly anended
set of clains wherein claim1l has been anended, and
requests that this auxiliary anended set of clains be
considered as the preferred clains for the purpose of
the current proceedi ngs" (enphasis added by the Board).

It seens, therefore, that the appellant preferred the
grant of a patent on the basis of the clains of

Request B, i.e. the "Auxiliary anmended cl ains".

However, identifying a set of clains as "auxiliary"
usual |y indicates that another request has precedence
in the order of preference in which the requests should
be dealt with by the Board.

In the present case, since claim1l of Request B
includes all the features of claim1l of Request A, the
foll owi ng consideration of inventive step of claim1 of
Request B applies to claim1 of Request A as well. The
above anmbiguity in the order in which the requests are
to be considered is, therefore, irrelevant.

Claim1l - Request B, Inventive step
The application in suit relates to a nethod for

producing integrated circuits (I1C) on and in flexible
di el ectric nmenbranes. This approach is usually referred
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to as dielectric isolation (D) and consists in
conpletely isolating an individual 1C from other
circuits. The DI fabrication nethod reduces the

conpl exity of producing a conpletely isolated |IC device
when conpared to the traditional approach of form ng
I Cs in a bul k sem conductor substrate, avoiding the
probl ens of parasitic transistor effects between
adjoining circuits, capacitive coupling and substrate
current | eakage (cf. the application in suit, page 1
lines 9 to 11 and 21 to 34; page 3, lines 4 to 13;
page 4, line 31 to page 5, line 1).

It is common ground that docunent D1 represents the

cl osest state of the art. This document discloses as
prior art a DI nmethod in which a few m cron thick
silicon dioxide layer is formed over a nonocrystalline
silicon wafer. The silicon wafer is then thinned by
etching it fromthe side opposite to the one on which
the dielectric layer was forned.

Docunment D1, however, discloses further that this prior
art technique has the disadvantage of a relatively high
outlay for the application of the silicon dioxide
dielectric layer. The ai mof docunent D1 is therefore
to provide a nethod for assenbling integrated circuits
wherein the production outlay is reduced. To this
effect a synthetic dielectric layer, e.g. a |ayer of
pol yi m de, instead of a silicon dioxide |ayer is used,
since the starting material for the synthetic |ayer can
be spun onto the wafer in a manner simlar to that

enpl oyed for applying a conventional photolithographic
layer, i.e. a sinpler and | ess expensive process than

t he deposition of a silicon dioxide |ayer (cf. D1,
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colum 1, lines 17 to 24 and 31 to 34; colum 2,
lines 9 to 13; colum 3, lines 21 to 30 and 38 to 42).

The DI process, as described in docunent D1, consists
therefore in formng the desired ICs 8 in the surface
of a silicon wafer 1 and covering the whol e surface
with a dielectric isolation |ayer 9. A suitable etch-
stop layer is fornmed in the substrate and the wafer's
rear surface is renoved by conventional etching up to
the etch-stop layer. The thinning of the silicon wafer
is done so that a wall 1' of the initial wafer's
material is left standing perinetrically about the
peri pheral edge portions of each IC formng a frane
serving as support for the dielectric insulating

| ayer 9. The conponents which are thus fornmed bear each
an integrated sem conductor circuit and can easily be
separated from one another in the formof chips (cf.
colum 3, lines 57 to 65; colum 4, lines 49 to 55;
colum 5, lines 7 to 15 and 34 to 45; Figures 1 to 4).

The net hod according to claim1l differs, therefore,
fromthe method disclosed in docunent D1 in that a
stress controlled silicon dioxide nenbrane having a
tensile stress of less than 8 x 108 dynes/cnf is used
instead of a synthetic organic |ayer as the dielectric
i solation |ayer.

According to the application in suit, a dielectric
isolation |ayer nmade of silicon dioxide allows the
processing of the sem conductor device at tenperatures
of about 400°C. Moreover, a stress controlled silicon
di oxi de | ayer reduces the stress applied to the

sem conduct or menbrane and, therefore, the occurrence
of cracks or curling of the device (cf. the application
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in suit, page 1A I|ines 3 to 9 and the paragraph
bridgi ng pages 3 and 4 of the appellant's letter of
27 February 2004).

The obj ective technical problem addressed by the
application in suit having regard to docunent D1 as the
cl osest state of the art is, therefore, to provide a
fabrication nmethod for obtaining high tenperature,
mechani cally durable, free standing integrated circuits
(cf. the application in suit, page 2, lines 4 to 11).

However, as disclosed in docunment D1, silicon dioxide
dielectric isolation |ayers have al ready been used in
the state of the art for obtaining dielectrically
isolated integrated circuits. The reason given in
docunent D1 for departing fromthis fabrication nethod
is the high cost associated with the deposition of a
silicon dioxide layer. It thus follows from docunent D1
that if the cost of production was not a consideration
then silicon dioxide was a suitable material for the
dielectric isolation |ayer.

Confronted with the problemof cracks or curls in the
sem conductor device due to the stress of the silicon
di oxi de |l ayer, the skilled person would | ook for a
deposition nethod that allows the control of this

property.

According to the declaration of Dr A Harrus, the
conpany Novel lus introduced in 1988 a dual - RF PECVD
deposition system which provided for the first tine a
mechanismto control the stress of the deposited fil ns.
In this systemstress is controlled by varying the
energy ratio of high and | ow frequency RF sources. The
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resulting | owenergy ion inplantation occurring during
deposition causes a change in the intrinsic filmstress
fromtensile to conpressive, increasing filmdensity,
and inproving the chem cal reactions (cf. point 6 of

t he decl aration).

M Leedy, the inventor of the present application,
contacted Dr Harrus in 1990 about the feasibility of
producing very low tensile stress films (cf. ibid,
poi nt 9).

At that time, Novellus had conpleted a substantial body
of work regarding stress control of thin films. This
wor k suggested in theory that, by controlling
deposition paranmeters (principally the ratio of high
frequency RF energy to | ow frequency RF energy) the
filmstress could be controlled anywhere along a line
passi ng through zero and extendi ng from about

5 x 10° dynes/cnf conpressive stress to 3 x 10° dynes/cnf
tensile stress (cf. ibid, point 10).

It follows fromthe declaration of Dr Harrus that at
least in 1990, i.e. before 8 April 1992, the priority
date of the application in suit, a deposition nethod
allowing the control of the stress of deposited filns
was available to the public in general, and to the
skilled person in particular. The use of a generally
avai |l abl e nethod for the purpose for which it has been

devel oped does not, however, involve an inventive step.

The Board concludes therefore, that the skilled person
woul d have applied the deposition nmethod devel oped by

Dr Harrus at Novellus for depositing a silicon dioxide
| ayer having a tensile stress of less than 8 x 108
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dynes/cnf in the fabrication method disclosed in
docunent D1.

The appel | ant has argued that the application in suit
renders it unnecessary to buttress each IC of the wafer
with a support ring or "wall" as disclosed in docunent
D1 and that only a support ring at the edge of the
wafer is used for ease of handling during fabrication.

The Board, however, cannot follow this argunent, since
claim1l specifies that a "substantial portion” of the
waf er beneath the etch barrier is renoved fromthe
backsi de of the substrate while retaining the
structural integrity of the integrated circuit. As can
be recogni zed in Figure 3 of docunment D1 nost of the
substrate's material is renoved beneath each integrated
circuit. As the expression "a substantial portion" has
no well defined quantitative neaning, the Board cones
to the conclusion that in the nmethod disclosed in
docunent D1 also a "substantial portion" of the
substrate is renoved, since only a mnor portion of the
substrate remains as a frame surrounding each IC.

For these reasons, it is the judgnent of the Board that
t he nethod according to claim1l of request B does not

i nvol ve an inventive step in the sense of Article 56
EPC.

As al ready nentioned in point 2, the reasoning on
inventive step is also applicable to the nethod
according to request A This request fails, therefore,
for the sane reasons.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Meyfarth R K Shukl a

0988. D



