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Summary of Facts and Subm ssi ons

3061. D

The present appeal is against the decision of the
exam ning division to refuse European patent
application 94 105 510.5 (EP-A-634 677) for |ack of

i nventive step. Reference was nade in the decision to
docunents including the foll ow ng:

GB-A-2 213 954
EP-A-0 411 607
EP-A-0 519 475
EP- A-0 509 236.

32885

I n the decision under appeal, the exam ning division
reasoned with reference to docunent D5 and particularly
figures 6, 9, 10 thereof that the left part is a
wavegui de region, the tapered portion is a connection
region and an insertion region with a groove is

provi ded at the space between parts 17. Alternatively
to docunent D5, the division considered a simlar

di scl osure to be present in figures 4c-4e and rel ated
text of D6. The division acknowl edged that docunents D5
and D6 did not explicitly refer to an "integrated"
wavegui de structure, but considered transfer of the
teaching of D5 or D6 to integrated structures to |ack
an inventive step because integrated structures such as
di scl osed in docunment D8 or D9 woul d benefit from
overcom ng probl ens associated with m salignnent, just
as do the wavegui des of docunents D5 or D6.

Furt hernore, provision of an unspecified | ength of
wavegui de of constant width in the insertion region
does not solve any technical problemand therefore does
not involve an inventive step.
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In its notice of appeal, the appellant (= patent
applicant) requested that the decision be set aside and
a patent granted. On an auxiliary basis, the appellant
request ed oral proceedings.

The appeal board issued a summons to oral proceedings
expressing doubts that difference in di nension between
t he wavegui des according to docunents D8 and D9 and
those according to docunents D5 and D6 woul d have
prevented the skilled person fromrealising that

probl ens associated with poor precision of position
could also be mtigated in an integrated wavegui de
structure by use of a taper because the underlying
probl em and sol ution are not affected by this
difference. Use of ferrules according to the teaching
of docunent D5 was not particularly relevant in this
connection as the taper eases the positioning problem
conpared with a wavegui de without a taper even if a
ferrule is used in both cases. Mreover, since
according to docunent D6 reduction of the core dianeter
of an optical fibre causes the spot size thereof to be
enl arged, argunents concerni ng decreasing cross section
woul d not seem persuasive as to inventive step

Furt hernore, since docunent D5 explains that refractive
i ndex profile is nodified by causing dopant ions from
the cladding to diffuse into the core, it seened very
doubt ful whether features pertaining to refractive

I ndex decrease, which in fact results fromdiffusing
Ti O, into the cladding, could be considered to introduce
any inventive step.

During the oral proceedings, the appeal board drew
attention to grooves known from docunent D9 and
observed that in the absence of dinensions, no
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collimating effect could be defined in the insertion
regi on. The appell ant requested grant of a patent based
on a set of clains according to a main or two auxiliary
requests, respectively, filed during the ora

proceedi ngs. During the oral proceedi ngs the appellant
also filed

D10: Chapter 59 of the Conmuni cations Handbook,
CRC Press 1997.

The wordi ng of the independent claimaccording to the
mai n request and two auxiliary requests is as follows:

Mai n Request

1. Opti cal wavegui de device constituted by:

a wavegui de substrate (11),

at | east one cladding |ayer (13) covering said
wavegui de substrate (11),

opti cal wavegui des forned as light transm ssion paths
(A) having at |east two input/output end faces,

di sposed between sai d wavegui de substrate (11) and said
cl addi ng layer (13) or disposed within said cladding

| ayer (13), and

at | east one optical elenent (2) effecting the
propagated |ight through the respective optica
wavegui de

characterized by

an insertion region (B) wth at |east one input/output
end face, disposed between said wavegui de substrate
(11) and said cladding layer (13) or disposed within
said cladding |layer (13), having a node field w dth of
i ght propagation therein [arger than the node field
wi dth of |ight propagating in said |ight transm ssion
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part (A),

at | east one optical connection region (C, disposed
bet ween sai d wavegui de substrate (11) and sai d cl addi ng
| ayer (13) or disposed within said cladding |ayer (13),
having a first input/output end face directly connected
to an input/output end face of said |light transm ssion
path (A) and a second input/output end face directly
connected to an input/output end face of the insertion
region (B), wherein the node field width of |ight
propagating in said optical connection region (O
changes such that there is a continuous change of the
node field w dth between the connected |i ght

transm ssion path (A) and the insertion region (B), and
a groove at a corresponding portion of the insertion
region for inserting the optical elenent.

First Auxiliary Request

1. Opti cal wavegui de device constituted by

a wavegui de substrate (11),

at | east one cladding |ayer (13) covering said
wavegui de substrate (11),

opti cal wavegui des forned as |light transm ssion paths
(A) having at |east two input/output end faces,

di sposed between sai d wavegui de substrate (11) and said
cl addi ng layer (13) or disposed within said cladding

| ayer (13), and

said optical wavegui de having an optical wavegui de
regi on having at |east two input/output termnals,
characterized by

an insertion region, disposed between said wavegui de
substrate (11) and said cladding |layer (13) or disposed
Wi thin said cladding |ayer (13), having at |east one

I nput/output termnal and a node field wdth of Iight
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propagating therein |arger than that of |ight
propagating at a predeterm ned portion of said optica
wavegui de regi on,

wherein a groove is provided at a correspondi ng portion
of the insertion region for inserting an optica

el ement which affects the propagated |ight through the
respective optical wavegui de,

a first optical connection region, disposed between
sai d wavegui de substrate (11) and said cl addi ng | ayer
(13) or disposed wthin said cladding |ayer (13),
having a first input/output termnal directly connected
to one input/output termnal of said optical wavegui de
region and a second input/output termnal directly
connected to said i nput/output termnal of said
insertion region, said first optical connection region
adapted to be a region for changing a node field width
of |ight propagating therein, wherein

said first input/output termnal of said first optica
connection region has the sanme core size as that of
said one input/output termnal of said optica
wavegui de regi on, and

said second input/output termnal of said first optica
connection region has the sane core size as that of
said input/output termnal of said insertion region,
the core size of said second input/output term na
being smaller than that of said first input/output
term nal and smaller than a core size that mnimzes a
node field wdth of light propagating in said first
opti cal connection region.

3. Opti cal wavegui de device constituted by
a wavegui de substrate (11),

at | east one cladding |ayer (13) covering said
wavegui de substrate (11),
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opti cal wavegui des formed as |ight transm ssion paths
(A) having at |east two input/output end faces,

di sposed between said wavegui de substrate (11) and said
cl addi ng | ayer (13) or disposed within said cladding

| ayer (13), and

sai d optical wavegui de having an optical wavegui de
region having at |east two input/output termnals,
characterized by

an insertion region, disposed between said wavegui de
substrate (11) and said cladding layer (13) or disposed
within said cladding |ayer (13), having at |east one

I nput/output termnal and a node field width of |ight
propagating therein |arger than that of |ight
propagating at a predeterm ned portion of said optica
wavegui de regi on, wherein a groove is provided at a
correspondi ng portion of the insertion region for
inserting an optical element which affects the
propagated |ight through the respective optica
wavegui de,

a first optical connection region, disposed between
sai d wavegui de substrate (11) and said cl addi ng | ayer
(13) or disposed wthin said cladding |ayer (13),
having a first input/output termnal directly connected
to one input/output term nal of said optical wavegui de
region and a second input/output termnal directly
connected to said input/output termnal of said
insertion region, said first optical connection region
adapted to be a region for changing a node field width
of |ight propagating therein, wherein

the refractive index difference between a core and a
cladding layer in a region including said insertion
region and said first optical connection region is
smal l er than a refractive index difference between a
core and a cladding |layer at a predeterm ned portion of
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sai d optical wavegui de region.

Second Auxiliary Request

1. Opti cal wavegui de device constituted by

a wavegui de substrate (11),

at | east one cladding | ayer (13) covering said
wavegui de substrate (11),

opti cal wavegui des forned as light transm ssion paths
(A) having at |east two input/output end faces,

di sposed between sai d wavegui de substrate (11) and said
cl addi ng layer (13) or disposed within said cladding

| ayer (13), and

at | east one optical elenment (2) effecting the
propagated |ight through the respective optica
wavegui de

characterized by

an insertion region (B) wth at | east one input/output
end face, disposed between said wavegui de substrate
(11) and said cladding layer (13) or disposed within
said cladding |layer (13), having a node field w dth of
i ght propagation therein [arger than the node field

wi dth of |ight propagating in said |ight transm ssion
part (A),

at | east one optical connection region (C, disposed
bet ween sai d wavegui de substrate (11) and sai d cl addi ng
| ayer (13) or disposed within said cladding |ayer (13),
having a first input/output end face directly connected
to an input/output end face of said |light transm ssion
path (A) and a second input/output end face directly
connected to an input/output end face of the insertion
region (B), wherein the node field width of |ight
propagating in said optical connection region (O
changes such that there is a continuous change of the
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node field wi dth between the connected |ight

transm ssion path (A) and the insertion region (B), and
a groove at a corresponding portion of the insertion
region for inserting the optical elenent;

said second input/output end face of said first optica
connection region (C having the sane core size as that
of said input/output end face of said insertion region
(B); said insertion region (B) conprising a section of
constant wi dth extending along the optical axis of said
i nsertion region (B)

The argunents of the appellant in support of the appea
can be sunmari sed as foll ows:

In the application, the feature pertaining to a groove
bei ng provided at a correspondi ng portion of the
insertion region for inserting the optical elenent
means by virtue of use of the word "portion" that the
optical elenment cannot take up the whole of the
insertion region. The insertion region is shown in the
figures as extending to the connection region and the
"“non-portion" parts of the insertion region have a
collimating effect.

Docunent D5 enpl oys a groove conprising a cut which

of fers no suggestion of an insertion region as clained.
Fi gure 6 shows doping being used for producing a
profile. Furthernore, the insertion process of docunent
D5 cannot be applied with a m cron or subm cron

preci sion appropriate to the very small dinensions of
an i ntegrated wavegui de. Consequently, there was a
techni cal prejudi ce agai nst applying the teaching of
docunment D5 to integrated wavegui des. Even if either
docunent D5 or D6, where the problemis an alignnent
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problem is taken as a starting point, there is no
collimation in the part of the insertion region other
than the portion because the fibre abuts directly on
the optical conponent. Moreover post published docunent
D10 denonstrates that, in fact, expanded optical beam
connectors have not found acceptance. Docunent D6
relies on dianeter variation produced by heating and
stret chi ng.

The closest prior art is, in fact, reflected by
docunent D8 or D9, where a mrror is realised in the
integrated structure. This is expensive and causes
limtation of the possible conmponents. The invention
sol ves these problens by allow ng insertion of an
optical elenent w thout excessive |oss. The groove

di scl osed by docunent D9, if it is taken to be the
trapezoi dal cross section in Figure 6B, is filled
during the production stage or, if it is taken to be
groove 109 in Figure 4, is left enpty, differing from
the application, where "insertion" signifies that the
opti cal conponent is not fornmed as part of the

i ntegrated structure but occurs afterwards in a
subsequent procedural step.

According to claim1l of the first auxiliary request,
the node field width of light is increased by
decreasing the cross section of the optical wavegui de.
According to claim3 of the first auxiliary request,
node field width is increased by decreasing the
refractive index difference between the core and

cl addi ng | ayer. These neasures have shown advant ageous
effects in order to mnimse | osses caused by
diffraction and poor positioning.
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Claim1 of the second auxiliary request renders even
nore precise the structure of the insertion region and
I's not obvious over the prior art.

At the end of the oral proceedings, the appeal board
gave its deci sion.

Reasons for the Deci sion

Adm ssibility

1

The appeal conplies with the provisions nentioned in
Rule 65(1) EPC and is therefore adm ssible.

Mai n Request

3061. D

Docunent D5 concerns alignnent of optical wavegui des
when an optical elenment is to be inserted in the

opti cal wavegui de path. In particular, docunent D5

di scl oses an optical wavegui de device (see for exanple
t he wavegui de conprising optical fibre 1 in Figure 9
and 10) and an optical elenent (see for exanple

elenment 16 in Figures 9 and 10). An optical conponent
is inserted in the region between the optical fibre
portions marked with lead lines 5 in Figure 6. The node
field in this region is larger than that in the
wavegui de regions to the left and right of Figures 6, 9
and 10 because the core has a wdening taper fromthese
regi ons connecting towards the regi on where the el enent
Is inserted, the taper being achieved by varyi ng dopant
profile along the | ength of the wavegui de. The el enent
16 is shown in Figure 10 nounted in a partial cut 19 in
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ferrule 19.

According to the teaching of docunent D6 (see in
particul ar Figure 4e), reduction of core dianeter by
heati ng and draw ng causes spot size to be increased
(see the tapered portion 11 and page 3, line 5). The
substrate 3 and the optical fibre 1 are machined to
forma groove 31 where the optical elenent is inserted.

Docunent D8 di scl oses an integrated wavegui de structure
with mrrors formed by etched grooves such as 10a in
Figure 4. Docunent D9 discloses an integrated wavegui de
structure (see for exanple Figure 4) conprising a
wavegui de substrate (113, 114 in Figure 4) wth

cl adding layers (112, 115 in Figure 4). An optica

el ement with a groove 109 is made in regrown |ayer 117
and 118 in the coupler region 108.

In view of its dealing with alignnment of wavegui des
with an inserted optical elenent, the board considers
docunment D5 to represent the closest prior art. The
features of claiml1 which are novel with respect to the
di scl osure of docunent D5 involve reference to the
wavegui de substrate and thus pertain to an integrated
wavegui de structure, the groove for insertion of the
optical elenent being specified as at a correspondi ng
portion of the insertion region. The probl em sol ved by
the novel features can therefore be seen in realising
that the teachings of docunent D5 relating to alignnent
of wavegui des exenplified as optical fibres with an
optical element is applicable to an integrated
wavegui de structure.

Page 2, line 8 onwards of docunent D5 explain that
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coupling between a fibre and an optical elenent can
call for extrenely accurate positioning with regard to
al i gnnent and di stance apart (see for exanple page 2,
lines 19-29) because coupling is subject to loss in the
case of poor alignnent. According to docunent D5, the
probl em of poor alignnent is solved by w dening optica
field size by varying dopant profile along the |length
of the wavegui de, which neans that advantage is taken
of the physical |ight guiding properties of the
wavegui de itself. The solution brought about by the
taper according to docunent D5 does not depend for its
physi cal effect upon size or use of optical fibres as
wavegui des, since the physical guiding property is
effective in maki ng wavegui des | ess susceptible to

| osses caused by m salignnment sinply because they are
t apered wavegui des and irrespective of how they were
produced or whether ferrules are used. The board is
therefore convinced that no prejudice existed agai nst
appl yi ng the teaching of docunent D5 whenever any
wavegui de is aligned with an optical elenent and, in
particul ar, no prejudice existed against applying the
teaching in integrated optical structures. Integrated
wavegui de devices are in fact well known and, for
exanpl e, docunent D8 or DO illustrate that optica

el ements are provided associated with grooves in

regi ons of such wavegui de devi ces. |nplenentation of

t he obvi ous design alternative of inserting an optica
el ement into such wavegui des in the know edge of the
under | yi ng sol ution known from docunent D5 |eads to the
subject-matter of present claiml w thout any inventive
st ep.

Si nce docunent D10 was published after the priority
date of the application and does not show a tapered
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wavegui de, its disclosure relating to alignnent
problens is not rel evant to understandi ng of docunent
D5 in relation to alignnment of tapered wavegui de
structures and thus does not bear on inventive step of
the subject-matter of claiml.

In the absence of any quantification of the dinensions
of the insertion region included in the dotted lines in
the figures and especially of the portion of the
insertion region, the remai nder of the insertion region
is of indetermnate size. No information relating to
the dinensions is given even by the description of the
application. It is therefore not possible to ascribe
any physical function to parts of the insertion region
ot her than the portion because any such function would
require a function dependent |ength of wavegui de
according to the function concerned. Since no such

| ength is defined, no physical function can be defi ned.
Therefore, no function, for exanple of collimtion, can
be inplied by use of the word "portion"” in association
with the insertion region. Consequently, even if the
waveguide 1 is taken to be in abutnent with the optica
element 16 in the teaching of docunent D5, the wording
relating to "portion" does not anount to a

di sti ngui shing technical feature upon which an

i nventive step of the subject-matter of claiml1l can be
based.

Accordi ngly, the obvious conbination of the teachi ng of
docunent D5 with that of docunent D8 or D9 |eads to the

subject-matter of claim1 w thout any inventive step.

Subm ssions of the appellants relating to difficulties
of expense and limtation of possible conponents used
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according to the teachings of docunents D8 and D9 are
prem sed on these docunents bei ng considered the

cl osest prior art. The board does not accept this
prem se because the underlying problemis one of

al i gnment for which docunent D5 is the cl osest prior
art. Since these difficulties do not apply to the
teachi ng of docunment D5, the subm ssions concerned
cannot persuade the board as to inventive step.

First Auxiliary Request

3061. D

The i ndependent clains of this request contain features
relating to how the node field width change is

i npl emrent ed, which as such do not bear on the
underlying solution of the alignnment problem Thus, the
| ast feature of claim3 of this request relates to the
choi ce of the connection region decreasing refractive

i ndex difference between core and cl addi ng. The node
field changing is therefore of the type effected
accordi ng to docunent D5, which explains at the bottom
of page 13 that refractive index profile is nodified by
causi ng dopant ions fromthe cladding to diffuse into
the core resulting in refractive index difference
decrease, which is an obvious conplenent to the present
application, where TiO fromthe core is diffused into
the cladding. Likew se, the last feature of claiml
relates to the choice of connection region decreasing
to a core size smaller than that mnimsing node field
wi dth. This obvious alternative possibility is rendered
obvi ous by the teaching of docunent D6, |ines 5-6 on
page 3, relating to reducing the core dianmeter of an
optical fibre to cause the spot size thereof to be

enl arged when an optical elenment is inserted. Since the
| osses are mnimsed by the node field w dth change
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itself, inplenentation as clained anounts in the |ight
of the docunments nentioned to no nore than an obvi ous
choice so that no inventive step can be consi dered

i nvolved in the subject-matter of either claim1l or
claim3 of this request.

Second Auxiliary Request

5.1 Caim1l of the second auxiliary request differs from
that of the main request by virtue of the |last feature
thereof relating to core size. So far as the section of
the insertion region of constant width is concerned,
the absence of any quantification of the di nensions
concerned with respect to the Iength thereof, as with
claim1 of the main request, renders inpossible the
ascri bing of any physical function to such a section.
Since no technical effect is produced thereby, no
i nventive step can be considered involved in the
subj ect-matter concer ned.

6. In view of the foregoing, the subject matter of the
I ndependent clains according to all the requests cannot
be considered as involving an inventive step within the
nmeani ng of Article 56 EPC

O der

For these reasons it Is decided that:

The appeal is dism ssed.

3061. D
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The Regi strar: The Chai r man:

P. Muartorana E. Turrini
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