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Summary of Facts and Subm ssi ons

Eur opean patent application No. 91 111 501.2
(publication No. 0 466 134) was refused by decision of
the Exami ning Division, on the ground that its subject-
matter | acked an inventive step within the neani ng of
Article 56 EPC in view of the contents of the
docunent s:

D2: US-A-4 079 404 and

D5: US-A-3 864 018.

In the Exam ning D vision's opinion, docunent D2

di scl osed a package from which the clai ned device was
di stinguished only in that it conprised tw front
pedestal structures for abutnment of the chip, instead
of the known continuous surface of a cylindrical |ens.
Repl acenent of the known alignnment structure
constituted by the lens by an alternative structure
havi ng two reference points however nerely constituted
a straightforward nechani cal design option. Moreover,
the use of two single pedestal structures for aligning
the front of the plate-like chip was known, for

i nstance, from docunent D5 (see point 2 of the
reasons).

The following further citations were evoked in the
exam ni ng procedure:

Dl: Electronics Letters, volume 22, No. 12, June 1986,
St evenage (B, pages 642 to 644; H Kaufnman et al.
"Sel f-adj usted Permanent Attachment of Fibres to
GaAs Wavegui de Conponent s";
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D3: Japanese Patent Abstracts corresponding to
JP- A- 1- 234 806

D4: Japanese Patent Abstracts corresponding to
JP- A- 63-316 009; and

D6: EP-A-394 883.

The appellant (applicant) filed an appeal against the
refusal of the application.

In a tel ephone consultation with the appellant the
rapporteur of the Board pointed at certain apparent

I nconsi stenci es between the wordi ng of i ndependent
claims 1 and 10 and the description, and gave the
provi si onal and non-bi ndi ng opi nion of the Board that
the feature of the abutnment surfaces as provided on the
pedestal structures being orthogonal to the surface of
the substrate, which appeared an essential feature of
the invention disclosed in the application, was m ssing
fromthe wordi ng of the independent clains.

The appel | ant requested, as his main request, that the
Exam ning Division' s decision be set aside and that a
patent be granted on the basis of an anmended set of
clainms, of which clains 1 and 10, the only independent
clains, filed on 12 April 1999 read as foll ows:

"1l. A package including a substrate (16) for aligning
a plurality of active elenents (21) integrated on a
chip (10) to a plurality of optical receiving elenents
(11) in integral contact with said substrate of said
package,
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characterized by

two front or rear pedestal structures (12,13) and one
si de pedestal structure (14) at respective |l ocations on
a surface of said substrate (16), each of said pedesta
structures having an abutnent surface orthogonal to
said surface of said substrate (16);

wherein said chip (10) is nounted on said substrate
(16) in concurrent abutting contact with said abutnent
surfaces of said side pedestal structure (14) and said
front or rear pedestal structures (12,13),
corresponding to respective side and front or rear
abut nent surfaces of said chip (10), such that said
active elenents (21,23) are aligned for optical access
Wth said receiving elenents (11)."

"10. A nethod of passively aligning a plurality of
optical receiving elements (11) to a plurality of
active elenents integrated on a chip (10), conprising
the step of providing a substrate (16),

characterized by

formng two front or rear pedestal structures (12, 13)
and one side pedestal structure (14) at respective

| ocations on a surface of said substrate (16,44) wth
each pedestal structure having an abutnent surface
orthogonal to said surface of said substrate (16, 44);
and

providing said chip (10) in a formwhich is nountable
on said substrate (16) in concurrent abutting contact
Wi th said abutnent surfaces of said side pedestal
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structure (14) and said front or rear pedestal
structures (12,13) corresponding to respective side and
front or rear abutnent surfaces of said chip (10) such
that said active elenents (23) are aligned for optica
access with said receiving elenents (11)."

Oral proceedings were requested as an auxiliary

nmeasur e.

I n support of his main request the appell ant
essentially submtted that it was one essential feature
of the invention that the abutnent surface of the
pedestal structures were orthogonal to the surface of
the substrate. This allowed for a nmuch easier

manuf acturing of the substrate and for a very stable
alignnment. In addition, the optical alignnent in the XY
directions was nmade i ndependent fromthe alignnent in
the Z direction, which could not be achieved by the
prior art devices.

Reasons for the Deci sion

2187.D

The appeal neets the requirenents of Articles 106 to
108 and of Rule 64 EPC. It is adm ssible, accordingly.

The patent application in the Board' s view has not been
anended in such a way as to contain subject-matter

ext endi ng beyond the content of the application as
filed, in conpliance with the requirenent of

Article 123(2) EPC

The wording of claim1l in particular corresponds in
substance to the wordi ng of independent claim27 as
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originally filed, with the additional limtation that
the pedestal structures are now specified as having
abut ment surfaces orthogonal to the surface of the
substrate. This particular spatial orientation of the
abut ment surfaces is shown on Figure 1 for the side
pedestal structure 14, and it is disclosed inplicitly
by reference to the vertical extension of the
correspondi ng mati ng surfaces on the chip, as shown in
Figure 2 and specified in the original description (see
page 6, lines 5 to 9 and 17 to 24).

Caiml1l has further been anended in such a way as to

i ntroduce the alternative of the two pedest al
structures being provided at the rear end of the
device, instead of the front end, which was proposed
also in the original description (see page 10, lines 2
to 4).

| ndependent nethod claim 10 substantially conprises the
sane |imtations as apparatus claiml1, in terns of a
met hod.

The configuration of the recessed portion in accordance
with claim?2, the channel neans in the substrate for
the optical receiving elenments and the epi-side down
nmounting of the chip in accordance with claim 3, the
fibre-receiving grooves of claim4, and the
nmetallization pattern of claim5 were adequately

di scl osed as well in the original description (see in
particular page 5, lines 2 to 5 and 12 to 13, and

page 9, lines 24 to 28).

Dependent clainms 6 to 9 correspond in substance to
clains 4 to 6 as originally filed.
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The formng of a plurality of fibre-receiving grooves
in the substrate in accordance with dependent claim11
Is disclosed in page 4, lines 24 to 27 of the
description as originally filed. The features of
dependent clains 12 to 21 in substance correspond to
those of clains 3 to 11 and 17 as originally filed.

The description has been anended only for adaptation to
the wordi ng of the anended cl ai ns, and suppl enent ed
with a short summary of the rel evant content of
docunent D2, for conpliance with the requirenents of
Rule 27(1)(b) and (c) EPC

3. Novel ty

3.1 Docunent D2 di scl oses a package including a substrate
10 (Figure 1) for aligning a plurality of active
el ements (junction |asers) integrated on a chip 20 to a
plurality of optical receiving elenents 12a to 12m
(optical fibres) in integral contact with said
substrate of said package, as is set out in the
preanbl e of claiml.

In this known device, the laser chip is aligned onto
the substrate in the longitudinal direction of the
fibres by way of a cylindrical lens 14 laid into a
transversal groove 10n between the front edge of the
chip and the aligned ends of the fibres, the front edge
of the chip abutting the cylindrical lens to properly
define its longitudinal position. The substrate 10 al so
conprises two |l ongitudinally extending V-shaped grooves
10p, 10r, in which two short pieces of optical fibres
16, 18 are |aid. Cooperation of these pieces of optical
fibres wwth two correspondi ng V-shaped grooves 20p and

2187.D N
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20r etched into the | ower surface of chip 20 properly
defines both its lateral and vertical positions on the
substrate. The two short pieces of optical fibres 16,
18 thus formtwo side alignnent structures.

Thus, the package defined in claim1l is distinguished
fromthe device disclosed in docunent D2 in that:

(1) two front or rear alignment structures are
provi ded on the substrate together with one side
alignment structure, instead of the known single
front alignnent and the two side alignnent
structures;

(i) the alignment structures are formed by pedest al
structures with an abutnent surface orthogonal
to the surface of the substrate instead of being
constituted by cylindrical elenents located in
grooves of the substrate; and

(iii) the chip conprises respective side and front or
rear abutnment surfaces in concurrent abutting
contact with the abutnment surfaces of the side
and front or rear pedestal structures, when the
chip is nounted on the substrate. In contrast,
the chip in the device of docunent D2 only abuts
agai nst the correspondi ng alignnment structures
al ong contact I|ines.

Docunent D5 relates to the alining and splicing of
multiple areas of optical fibre cable. To this effect,
optical fibres are disposed and mai ntai ned between
paral l el grooves forned in the top and bottom surfaces
of thin wafers arranged in a stack (see e.g. Figure 3).
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A mounting jig for assenbling such stack is shown in
Figure 2, with a flat bed 22 conprising vertical stops
18 for the longitudinal positioning of the successive
waf er thin of the stack. The stops are constituted by
two corner-plates affixed side by side to the upper
surface of bed 22.

Docunent D5 does not relate to the aligning of a
plurality of active elenents integrated on a chip to a
plurality of optical receiving elenents in integral
contact with a substrate. The two corner-pl ates

di scl osed there do not form pedestals, and the device
does not conprise a side alignnment structure, since the
| ateral alignnment of the respective wafers in the stack
Is warranted by the optical fibres nounted between the
grooves in adjacent surfaces of successive wafers.

Docunents D1, D3 and D4 all disclose assenblies for
aligning a wavegui de chip to optical fibres nounted on
a substrate. In these enbodi nents, the substrate
conprises a receiving groove or recess for a wavegui de
portion projecting fromthe bottom side of the wave
gui de chi p.

In these known devices, the chip nounted on the
substrate neither conprises active elenents, nor side
and front or rear abutnment surfaces for abutting
corresponding front or rear, and side pedestal
structures on a surface of the substrate.

Docunent D6, which by virtue of Article 54(3) and (4)
EPC shal |l be considered as conprised in the state of

the art only for the purpose of assessing novelty of

the cl ai ned subject-matter, discloses alignnment
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structures consisting of mating protrusi ons and

i ndentations 66 (see Figure 9 and colum 9, lines 26 to
45) formed into adjacent surfaces of substrates 70 and
80. These protrusions and indentations do not in
particul ar constitute front or rear, and side
structures on one substrate for cooperation with
respective side and front or rear abutnent surfaces on
the other, in the sense of claim1l.

The ot her docunents on the file do not cone closer to
the clainmed subject-matter. The subject-matter of
claiml therefore is novel wthin the neaning of
Article 54 EPC

I nventive step

The devi ce of docunment D2 indisputably constitutes the
cl osest prior art.

The invention defined in claim1 is distinguished from
t he device of docunment D2 essentially in that it
conprises two front or rear pedestal structures and one
si de pedestal structure on a surface of the substrate,
each of said pedestal structures having an abut nent
surface orthogonal to the surface of the substrate, the
chi p having correspondi ng respective side and front or
rear abutnent surfaces for abutnent against the

ort hogonal surfaces of the pedestal structures. As
conpared to the cylindrical lens used in the cl osest
prior art for longitudinally aligning the |aser chip
and the two short sections of optical fibres inserted
bet ween respective V-shaped grooves forned into the

adj acent surfaces of the substrate and of the chip for
the transversal alignnent thereof, the clained
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al i gnment techni que certainly achi eves reduction of the
manuf acturing costs and it thus solves the technica
probl em underlying the invention as is set out in the
description (see page 2, lines 1 to 27).

Al t hough reduci ng manufacturing costs is a nost conmon
endeavour of the skilled person in any technical field,
the clai ned sol ution does not in the Board' s opinion
result in an obvious manner fromthe available prior
art.

In particular, the cylindrical |lens of docunent D2 in
addition to its nechani cal cooperation with the edge of
the chip al so achieves the essential optical effect of
collecting the divergent light fromthe junction |asers
in the chip to couple it into the individual optica
fibres (see colum 2, lines 30 to 32). The skilled
person woul d therefore not have had any obvi ous reason
to dispense with the cylindrical |lens, so that the need
for warranting |ongitudinal alignnment of the chip by
any different nmeans woul d not actually have arisen.

The provision of pedestal structures w th abutnent
surfaces orthogonal to the surface of the substrate in
accordance with claim1 also results in the alignnent
in both the |ongitudinal and the transversal directions
being entirely independent fromthe positioning in the
vertical direction. This allows for an easier control

of the soldering procedure, when the |laser chip as
pressed downwards onto the substrate follows a strictly
vertical path. In contrast, the arrangenent of

docunent D2 does not provide correct positioning in the
| ongi tudi nal and transversal directions until the |aser
chip has reached its exact vertical position, with the
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grooves forned in its bottom surface contacting the
short fibre sections in the nmating grooves of the
substrate.

The only alignment structure with orthogonal abutnent
surfaces to be found in the citations on the file is

di scl osed in docunent D5, in the quite different
context of a nounting jig for nmultiple linear arrays of
optical fibres. The orthogonal surfaces are forned
there by corner-plates nounted side by side on a base
surface (see Figure 2). The nounting jig only achieves
| ongi tudinal alignnent with respect to each ot her of
the plurality of wafers assenbled in a stack. No
preci se alignnment of the wafers with respect to the
base surface being required, the precise positioning of
the corner-plates on the surface itself is not
required. In the alignnent of active elenents of a

| aser chip with respect to optical fibres on a
substrate, like in docunent D2, such corner-plates
woul d clearly not achieve the required position
control, in the mcroneter range, as is afforded by
pedestal structures in the sense of claiml.

Such pedestal structures are not suggested either by
docunents D1, D3, or D4, which for the alignnent of a
wavegui de projecting fromthe bottom side of a
wavegui de chip all call for a recess being forned into
the substrate for receiving the chip therein. The
arrangenents of docunents D1 and D3 do not provide

| ongi tudi nal positioning of the wavegui des with respect
to the substrate, since optical fibres nounted within
grooves of the substrate have to be aligned manually in
the longitudinal direction (see docunent D1, page 642,
ri ght-hand columm, the first and second sentences bel ow
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Figure 1; docunent D3, penultinmate sentence). The
arrangenent of docunent D4 requires manual alignnent in
the transversal direction (see |ast sentence).

Thus, the subject-matter of claiml in the Board's
opi nion involves an inventive step within the neaning
of Article 56 EPC.

5. For these reasons, the subject-matter of claiml is
patentable (Article 52(1) EPC), and so is the subject-
matter of independent claim 10, which conprises
substantially the sane |imtations in terns of an
al i gning nethod, and of the remaining clains by virtue
of their dependency on either claim1l or 10.

The description has been adequately supplenented with a
short reference to the relevant content of docunent D2,
and adapted to the anended wordi ng of the independent
clainms, in conpliance with the requirenments of

Rule 28(1)(b) and (c) EPC

The appellant's nmain request thus being allowable, his

auxiliary request for oral proceedi ngs does not need to
be consi dered further.

O der

For these reasons it iIs decided that:

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

2. The case is remtted to the first instance with the

2187.D
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order to grant a patent in the follow ng version:

Cl ai ns:

Descri ption:

Dr awi ngs:

The Regi strar:

M Beer

2187.D

Nos. 1, 10 and 12 as filed with
appellant's letter dated 12 April 1999;
and

Nos. 2 to 9, 11 and 13 to 21 as filed
with appellant's |etter dated

18 Sept enber 1997

pages 1 to 3 and 5 to 11 as filed with
appel lant's letter dated 18 Septenber
1997; and

page 4 as filed with appellant's letter
dated 12 April 1999

Sheets 1/4 to 4/4 with Figures 1, 2, 3,

4A and 4B as originally filed.

The Chai r nan

E. Turrini



