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Summary of Facts and Subm ssi ons

1340.D

The appel | ant contests the decision of the exam ning
di vision to refuse European patent application

No. 89 202 734.3. The reason given for the refusal was
that the subject-matter of the clainms of the nmain and
auxiliary request then on file was not novel with
regard to either of the follow ng docunents
representing prior art under Article 54(3) EPC

D1: EP- A-0 300 570

D4: EP-A 0 308 022.

A further docunent:

D3: EP-A-0 219 908,

corresponding to the docunent US-A-4 665 310 cited in
the present application as originally filed, was al so
cited in the exam nation procedure.

In reply to a communi cation of the Board annexed to the
sunmons to attend oral proceedings, the appellant filed
a single request conprising newclains 1 to 5 with the
letter faxed on 18 April 2000.

In the oral proceedings held on 18 May 2000 the

appel lant filed anmended pages 1, 3, 4, 8, 9 and 13 of

t he description and submtted a sketch of "the
apparatus of D3"

Caimlis worded as foll ows:

"An apparatus for scanning a radiation-reflective
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i nformati on plane, which apparatus conprises a di ode

| aser (4) for supplying a scanning beam (b), an

obj ective system (6) for focussing the scanning beamto
a scanning spot (V) in the information plane (2) and
for re-imaging the scanning spot on a conposite

radi ati on-sensitive detection system (10), and a
conposite diffraction elenent (9), conprising two sub-
gratings (12, 13) and arranged in the radiation path
bet ween the di ode | aser and the objective systemfor
deflecting a part of the radiation beamreflected by
the information plane towards the radi ation-sensitive
detection systemand for splitting the defl ected beam
into a plurality of sub-beans (b,, b,) formng a
corresponding plurality re-imged radiation spots (V,
V,) on a corresponding plurality of detector pairs (18,
19; 20, 21) of the conposite detection system (10), the
separating strips (22, 23) between two detectors

associ ated with one detector pair having such an
orientation that displacenents of the re-inmged

radi ation spots (V,;, V,) resulting from wavel ength
variations of the scanning beam (b) have a negligible

i nfluence on the detector signals, characterized in
that the separating strips (22, 23) of the detector
pairs are substantially parallel to a line (CL) which
connects the centre of the radiation-emtting surface
of the diode laser (4) to the centre (M of the
conposite radi ation-sensitive detection system (10) and
in that the sub-gratings (12, 13) have an varying
grating period (p;, p,) and curved grating strips (14,
15)."

Claims 2 to 5 are dependent on claim 1.

The appel lant's argunents may be sumrari sed as fol |l ows:
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Docunents D3 and D4 and the present invention al
addressed the sanme general problem nanely overcom ng
focussing errors of the sub-beans on the detector pairs
caused by tenperature induced variations in the

wavel engt h of the scanning beam A first order problem
was solved in the apparatus according to D3 by
arranging the detector pairs such that the direction of
their separating strips coincided with the direction in
whi ch the re-inmaged radiati on spots noved upon a

wavel ength variation. A second order problemwas sol ved
in D4 by arranging the separating strips to extend at
equal and opposite small angles to the |line connecting
the centre of the detection systemand the centre of
the diode |aser emtting surface to conpensate for
asymmetrical enlargenment of the spots when they are not
correctly focussed. The present invention concerned a
further devel opnent ained at rel axing the ot herw se
strict tolerances for the distance between the centre
of the conposite detector and the centre of the diode

| aser emtting surface.

The feature in claim1 that the separating strips 22,
23 of the detector pairs were substantially parallel to
the Iine CL was not paradoxical, because the grating
geonetry of the apparatus disclosed in D3, in which the
two sub-gratings had straight grating strips and the
sanme constant grating period, was different fromthat
of the clained apparatus in which the sub-gratings had
curved grating strips and a varying grating period.
Conmparing the sketch of the apparatus of D3 submtted
in the oral proceedings with the enbodi nent shown in
Figure 2 of the present application, it was apparent

t hat :

- the line 26 separating the sub-gratings of the
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apparatus known fromD3 lay in the XZ pl ane
whereas the corresponding separating line 11 in
the clai ned apparatus was in the YZ pl ane;

- the detector pairs 16, 17 and 18, 19 of the
apparatus disclosed in D3 were on opposite sides
of the radiation-emtting surface of the diode
| aser, and the separating strips 22, 23 of the
detector pairs forned an acute angle to a |line
passi ng through the centre O of the radiation-
emtting surface and the separating line 26. The
line CL specified in claiml did not exist in this
apparatus. This arrangenent was different from
that shown in Figure 2 of the present application
whi ch showed that the detector pairs were disposed
on opposite sides of the |ine CL.

The arrangenment shown in Figure 2 of docunent D4, in
whi ch the separating lines 22, 23 of the two detector
pairs were situated on the OY axis, was not conparable
with that shown in Figure 2 of the present application.
The arrangement shown in Figure 2 of document D4
suffered fromerrors in the detector output signals due
to wavel ength vari ati ons caused by tenperature
fluctuations. To correct this error, D4 taught that the
separating lines 22, 23 should be disposed at angles &,
and &, to the line CL as illustrated in Figure 6 of this
docunent .

The di screpancy al |l eged by the Board between the
requirenents in claim1 that the separating strips 22,
23 had such an orientation that displacenents of the
re-imaged radiation spots V;, V, resulting from

wavel ength variations had a negligible influence on the
detector signals and that these separating strips were
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substantially parallel to the line CL only arose if the
di scl osure of D3 was taken into account.

The cl ai ned apparatus used a detector geonetry designed
according to a new concept departing fromthe design
concept of the apparatus known from D3. According to
this new concept the detector was designed first to be
optim zed for reducing the influence of wavel ength

vari ations thereby creating nore degrees of freedom for
t he design of the other optical and nechani cal
conponents (see description originally filed, page 4,
lines 8 to 20 and page 10, line 31 to page 12, line 1).

The Appel l ant requested that the decision under appeal
be set aside and a patent granted on the basis of the
application in its present form nanely:

d ai nms: No. 1 to5 filed with the letter of
18 April 2000.

Descri ption: Pages 2, 5to 7, 10 to 12, 14 as
originally filed,
Pages 1, 3, 4, 8, 9, 13 filed in the
oral proceedi ngs before the Board.

Dr awi ngs: Sheets 1 to 6 as originally filed.

Reasons for the Decision

1

2.

1340.D

The appeal is adm ssible.

The object of the present invention as nentioned in the
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description (page 3, line 29 to page 4, line 2) is "to
provi de an apparatus of the type described in the
openi ng paragraph which is corrected for wavel ength
variations and which provides w der tolerances for the
positions and paraneters of the optical elenents, as
conpared with other apparatuses”. However, as wll be
expl ained below, it is not clear how the clained

i nvention solves the stated problem so the application
cannot be considered as disclosing the invention in a
manner sufficiently clear and conplete for it to be
carried out by a person skilled in the art, as is
required by Article 83 EPC

In the apparatus defined in claim1, the separating
strips 22, 23 between the detectors of a respective
detector pair have to satisfy both of the follow ng two
requi rements:

First requirenment (recited in the prior art portion):
the separating strips 22, 23 have such an orientation

t hat di spl acenments of the re-inaged radi ati on spots V,,
V, resulting fromwavel ength variations of the scanning
beam b have a negligible influence on the detector

si gnal s;

Second requirenent (recited in the characterizing
portion): the separating strips 22, 23 are
substantially parallel to a line CL which connects the
centre of the radiation-emtting surface of the diode
|aser 4 to the centre Mof the conposite radiation-
sensitive detection system 10.

While there is no doubt that the skilled person would
be able to arrange the separating strips 22, 23 to neet
the second requirenent, in the judgenent of the Board
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he woul d not be able to arrange themto neet the first
requi renent as well, unless taught how to do so by the
present application. As pointed out in the

conmuni cati on annexed to the sumons to attend oral
proceedi ngs, these two requirenents appear to be
nmutual Iy i nconpati bl e, because the prior art attenpts
to neet the first requirenment have required the
separating strips of the detector pairs to be at an
angle to a straight Iine which connects the centre of
the radiation-emtting surface of the diode |aser to
the centre of the conposite radiation-sensitive
detection system



1340.D

- 8 - T 0206/ 98

Prior art docunent D3 (which corresponds to

US-A-4 665 310 cited in the introductory part of the
description of the present application) discloses that,
in order to avoid an offset in the focus-servo signal
produced by wavel ength vari ations, the bounding |ines
22, 23 between respective detector pairs 16, 17; 18, 19
of the conposite radiation-sensitive detection system
25 (see Figure 1 of D3) have to be perpendicular to the
grating strips 13, 14 of the sub-gratings of the
conposite diffraction elenent 9 (see Figure 2 and

page 2, line 26 to page 3, line 3; page 6, lines 18 to
34). In this arrangenent, the bounding lines 22, 23
(which correspond to the separating strips recited in

t he present claim1l) cannot be substantially parall el
to each other, or to a line which connects the centre
of the radiation-emtting surface of the diode |aser to
the centre of the conposite radiation-sensitive
detection system The appellant has argued that this

i mpossibility does not apply to the present invention
because the grating geonetry is different and the
orientation of the grating is different.

Regarding the orientation of the grating, the
arrangenment shown in the sketch of the apparatus of D3
produced in the oral proceedings differs fromthe
arrangenent shown in Figure 2 of the present
application in that in the sketch the x-axis has been
defined parallel to the line 26 separating the sub-
gratings, whereas in Figure 2 of the present
application the y-axis has been defined parallel to the
i ne separating the sub-gratings. Wen due all owance is
made for this, the arrangenment shown in Figure 2 of the
present application differs fromthe arrangenent
according to D3 only in that the separating strips of
the detector pairs are substantially parallel to a line
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(CL) which connects the centre of the radiation-
emtting surface of the diode |aser to the centre of

t he conposite radiation-sensitive detection system and
in that the sub-gratings have a varying grating period
and curved grating strips. The grating as specified in
claiml of the present application differs fromthe
grating shown in D3 only in that the sub-gratings have
a varying grating period and curved grating strips.

It is noted that the description of the present
application as originally filed (page 4, lines 24 to
36) discloses that the sub-gratings nmay have strai ght
grating strips and a constant grating period, or,
preferably, are curved and have a varying grating

peri od. The description explains that "when using a
diffraction grating having a varying grating period,

| ess stringent requirenents need to be inposed on the
accuracy of positioning the diode |aser relative to the
detectors in the form of photodi odes, which is
particularly inportant if the height of the apparatus,
nmeasured al ong the optical axis of the objective system
nmust be reduced” and that "when using gratings with
curved grating strips, it is possible to correct for

i magi ng errors such as coma and astigmati sm by adapting
the curvatures of the conposite grating" (see also the
publ i shed patent specification, colum 4, lines 7 to
23). The Board is unable to find any teaching, not even
the renotest hint, in the original description of the
present application or in the prior art acknow edged in
the present patent application (US-A-4 665 310) or its
EP counterpart D3, of how to design a grating with
curved grating lines of varying grating pitch such that
errors in the positions of the re-imged spots
resulting fromwavel ength variations could be so
conpensated that the detector pairs nmay be arranged
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with their separating strips substantially parallel to
a line which connects the centre of the radiation-
emtting surface of the diode |aser to the centre of

t he conposite radiation-sensitive detection system

Furt hernore, the appellant has provided no convincing
expl anation of how this could be done, neither in the
witten subm ssions nor when questioned on this point
in the oral proceedings before the Board. In answer to
t he appellant's explanation that the invention stens
froma novel design concept as explained in the
original description at page 4, lines 8 to 20, and page
10, line 31 to page 12, line 1, it is noted that the
only information given there concerning the grating,
namely "by displacing the grating 9 along the X and Y
axes and rotating it about the Z axis it can be ensured
that the radiation spots V, and V, occupy the desired
positions on the conposite detector 10" does not

di scl ose the technical features of the grating
necessary to ensure that displacenents of the re-inmged
radi ati on spots V,, V, resulting fromwavel ength

vari ations of the scanni ng beam have a negligi bl e

i nfluence on the detector signals. This feature of
claiml1 (requirenent 1 identified in paragraph 3 above)
amounts to a desideratum which is part of the probl em
rather than of the solution.

I n conclusion, the application cannot be consi dered as
di sclosing the invention in a manner sufficiently clear
and conplete for it to be carried out by a person
skilled in the art, as is required by Article 83 EPC.
Consequently, the appeal has to be di sm ssed.
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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:

M Hor nel | W J. L. \Weeler

1340.D



