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Summary of Facts and Subm ssi ons

3198.D

The appellant (= proprietor of the patent) | odged an
appeal against the decision of the Qpposition Division
revoki ng European patent No. 0 544 002.

Two oppositions against the patent as a whol e had been
filed by the respondents (= opponents 01 and 02,
respectively) and based on the grounds of |ack of
novelty and/or inventive step (Article 100(a) EPC)

The oppositions inter alia referred to the foll ow ng
docunents (using the nunbering of the opposition
pr oceedi ngs):

El: JP-B-58-8627 (and English translation E1* thereof
furni shed by opponent 01)

E3: Extended Abstracts of the 51th Autumm Meeting of
The Japan Soci ety of Applied Physics, published on
26 Septenber 1990, 29p-R-6 (and Engli sh
transl ation E3* thereof furnished by opponent 01)

E4: K lga et al.: "Surface Emtting Laser", Om Co.,
Ltd, 1990, pages 246 to 247 (and Engli sh
transl ati on E4* thereof furnished by opponent 01)

E6: JP-A-63-1147 (and English translati on E6* thereof
furni shed by opponent 01), and

E7: JP-A-1-185513 (and English translation E7* thereof
furni shed by opponent 01),

whi ch docunents were again cited by the parties in the
present appeal proceedings.
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In addition, the follow ng docunents:

A Optics, vol. 15, No. 6, Decenber 1986,
pages 504(38) to 505(39) (and partial English
transl ation thereof furnished by the appellant)

B: Optics, vol. 19, No. 6, June 1990, pages 350(2) to
355(7) (and partial English translation thereof
furni shed by the appellant)

C. "Search Report on Trends in Optical Technol ogy
VIl |/ Devel opnment Trend and Prospects of Opti cal
Technol ogy", March 1991, pages 246 to 251 (and
partial English translation thereof furnished by
t he appel | ant)

D24: US-A-4 956 844

D25: US-A-4 813 762

D26: El ectronics Letters, 28 February 1991, vol. 27,
No. 6; pages 437 to 438

ES: JP- B-3-30843, and

E9: JP- A-62-58214

have been submtted by the parties for the first tine
in the appeal proceedings.

In its revocation of the patent in suit, the Qpposition
Division held that the subject matter of anended

i ndependent clains 1 and 11, respectively, was not
inventive with respect to a conbination of the

t eachi ngs of docunents E1 and E3.
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Wth the statenent of grounds of appeal, the appellant
filed a main request and a first auxiliary request, the
i ndependent clains of the fornmer being identical to

t hose considered in the inpugned deci sion.

Oral proceedi ngs were arranged by the summons dat ed

21 August 2000 in accordance with the respective
auxiliary requests of the parties. In a comunication
of 28 Septenber 2000, the Board expressed its
provi si onal non-bi ndi ng opi nion that the independent
clainms of the main request were not anticipated by the
prior art. Mreover, in accordance with the case | aw of
t he boards of appeal, docunent El1 should be regarded as
closest prior art fromwhich the subject matter of the
mai n request mainly differed by the use of a nonolithic
t wo- di nensi onal surface emtting |laser array. The
techni cal effects achieved and the presence of an
inventive step were to be assessed at the oral

proceedi ngs. An anal ogous di scussion should take place
with respect to the subject matter of the first
auxiliary request once its adm ssibility under

Article 123(2) EPC had been establi shed.

Wth a letter dated 9 Cctober 2000, the appellant filed
i ndependent clains for a second auxiliary request based
on features derived fromthe description.

As a reaction to said letter, respondent 01 requested
rejection of the second auxiliary request as
i nadm ssi bl e because of having been filed too | ate.

Oral proceedi ngs took place on 9 Novenber 2000. During
the oral proceedings, the appellant replaced al
previous auxiliary requests by new auxiliary requests 1
to 8, and respondent 02 submtted new docunent D26. At
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the end of the oral proceedings, the decision of the
Board was given

The appel | ant requested that the decision under appeal
be set aside and that the patent be nmaintained as
anmended according to the main request filed with the
letter of 5 February 1998 or alternatively on the basis
of auxiliary requests 1 to 8 submtted at the oral

pr oceedi ngs.

The respondents requested that the appeal be di sm ssed.

The wordi ng of the independent clainms according to the
appel lant's requests reads as foll ows:

Mai n request
"1. An imge form ng apparatus, conprising:

an i mage bearing nmenber (5) for formng a static
| at ent i mage thereon;

a charging unit (52) for charging the surface of
sai d i mage bearing nmenber (5);

a | aser beam scanning unit (53) for scanning, with
a plurality of |aser beans, a surface of said inage
beari ng nmenber (5) which is charged; and

a developing unit (55) for causing a devel opi ng
agent to adhere on the surface of said inmage bearing
menber (5) scanned with the | aser beans;

wherein said | aser beam scanning unit (53)
conpri ses:

a nonolithic sem conductor |aser array (21) having
a plurality of light emtting portions (21a) for
emtting | aser beans, said |light emtting portions
(21a) being formed on a single device substrate (22);
and

a deflecting unit (3) for deflecting |aser beans
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emtted fromsaid light emtting portions (21a) to the
surface of said i mage bearing nenber (5);

a scanning optical systemfor two-dinensionally
form ng spots on a surface of said image bearing nmenber
with the | aser beans deflected by said deflecting unit
(3), said inmage bearing nmenber being noved in a
direction substantially perpendicular to a scanning
direction of said | aser beans so that the spots are
t wo- di nensi onal | y forned;

characterized in that: each of said light emtting
portions (2la) has an optical oscillator with an
optical axis substantially perpendicular to the surface
of said single device substrate;

the Iighting and the anount of |ight of each of
said light emtting portions (2l1la) are discretely
control |l ed; and

said light emtting portions (2la) are so two-

di mensi onal | y di sposed on said single device substrate
that said two-dinmensionally fornmed spots on the surface
of said inmage bearing nenber formtheir own separate
scanni ng |ines.

11. A laser beam scanning unit, conprising:

a nonolithic sem conductor |aser array (21) having
a plurality of light emtting portions (21a) for
emtting | aser beans, said |light emtting portions
(21a) being fornmed on a single device substrate; and

a deflecting unit (3) for deflecting the |aser
beanms emtted fromsaid light emtting portions (21a);

a scanning optical systemfor two-dinensionally
form ng spots on a surface of a nmenber to be scanned
with the | aser beans deflected by said deflecting unit
(3), said nenber to be scanned being noved in a
direction substantially perpendicular to a scanning
direction of said | aser beans so that the spots are
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t wo- di nensi onal | y forned;

characterized in that: each of said light emtting
portions (21la) has an optical oscillator with an
optical axis substantially perpendicular to the surface
of said single device substrate;

the Iighting and the anount of |ight of each of
said light emtting portions (2l1la) are discretely
control |l ed; and

said light emtting portions (2la) are so two-
di mensi onal | y di sposed on said single device substrate
that said two-dinmensionally formed spots on the surface
of said nmenber to be scanned formtheir own separate
scanning lines."

First auxiliary request

The first auxiliary request differs fromthe main
request in that claim1l of the main request has been
del et ed.

Second auxiliary request

Clains 1 and 11 of the second auxiliary request in
substance differ fromthose clains of the main request
in that the additional feature

"and the distance apart of each adjacent |aser beam
emtted fromthe sem conductor |aser array being 100 pm
or |ess”

has been inserted at the end of the clause beginning
with "a nonolithic sem conductor |aser array (21)".

Third auxiliary request

The third auxiliary request differs fromthe second
auxiliary request in that claim1ll of the second
auxi liary request has been del et ed.
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Fourth auxiliary request

The fourth auxiliary request corresponds to the third
auxiliary request, the additional feature however
readi ng

"and the distance apart of each adjacent |aser beam
emtted fromthe sem conductor |aser array being 50 pm
to 100 pni.

Fifth auxiliary request

The fifth auxiliary request corresponds to the third
auxiliary request, the additional feature however
readi ng

"and the distance apart of each adjacent |aser beam
emtted fromthe sem conductor |aser array being 50 pm
or 100 pni.

Si xth auxiliary request

The sixth auxiliary request corresponds to the third
auxiliary request, the additional feature however
readi ng

"and the distance apart of each adjacent |aser beam
emtted fromthe sem conductor |aser array being
100 pnt'.

Sevent h auxiliary request
The seventh auxiliary request differs fromthe main
request in that the additional feature

"and each | aser beamemtted fromthe sem conduct or

| aser array has a cross section of an elliptical shape
having its major axis according with the scanning
direction of the |aser beant
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has been inserted at the end of clains 1 and 11.

Ei ghth auxiliary request

The eighth auxiliary request corresponds to the seventh
auxiliary request, claim 11l of the seventh auxiliary
request having, however, been del eted.

The appellant's argunents in support of its requests
can be summari sed as foll ows:

Docunent E1 may be accepted as closest prior art. This
docunent is, however, vague in sonme respect and rather
old - 16 years between its date of filing and the
priority dates of the patent in suit being a long tine
in a highly commercial field. Although the prior art
deals with high speed printing, it relies on expensive
optics so that an objective remains of producing a
commerci al product at reasonable price and robustness.

It is admtted that clains 1 and 11 of the respective
requests relate to the sane invention. Hence, if one
claimfalls, the other claimw Il also fall. The
subject matter of the main request differs fromthe
prior art in that a nonolithic two-dinensional |aser
array of Vertical Cavity Surface Emtting Laser (=
VCSEL) diodes is enployed. This difference results in
the follow ng effects:

(1) A smaller spread angle E with respect to that of
Edge Em tting Laser (= EEL) di odes.

Thi s has inportant advantageous consequences for a

| aser printer since a high E requires a powerful
collimating | ens, which is expensive, and very precise
adj ustment so that any novenents will effect the imge
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quality. The collimating | ens of the clained invention
is cheaper and easier to position due to its greater
focal |ength.

(2) A reduced spot spacing.

Om ng to the larger spread angle and the small er focal
| ength, there is a |large spacing of spots in the prior
art so that one either has to accept a bad resol ution
or to angle the linear array to the scanning direction.
However, when doing so in the prior art, a tiny angle
results which is difficult to adjust. Hence, a smaller
spot spacing leads to realistic angles, cheaper optics
and a better and nore stabl e adjustnent.

(3) A nore conpact array.

VCSELs have a nore uniform spread angle as conpared to
EELs. In addition, there is a |low threshold current
and, accordingly, less heat, and each spot fornms its
own scanni ng |ine.

Docunment E1 di scloses a nonolithic |inear EEL array
(see Figure 4) arranged perpendicular to the scanning
direction and having a big spacing between the |ines
because of the spread angle. Figure 5 of EL, which
shows only two lines of discrete |lasers, can hardly be
considered a full and detail ed disclosure. The
respondents' interpretation of E1 is based on a great
deal of hindsight since this prior art only
schematically shows a series of boxes in Figure 5 and
cannot anticipate VCSELs, sinply because they did not
exi st in 1975.

Newl y subm tted docunents D24 and D25 correspond to
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ot her docunents di scussed before the first instance and
di scl ose nothing nore than Figure 6 of the patent in
suit: a conbination of individual lasers to forma high
power |ight source. The only exanple of a discretely
controlled VCSEL is described in docunent E3. However,
a skilled person would not have taken E3 into
consideration since there is no use disclosed and no

ot her pointer which m ght encourage a skilled person in
this direction. On the contrary, a |large spacing and a
| ow power output guide away fromthe requirenments of
the present invention, and the existence of a snmaller
spread angl e which gives a host of advantages for |aser
printers is even not nentioned in ES.

Starting fromEl, there is no one-way street situation
since the VCSEL structure is not the only version of a
nmonol i thi c two-di nensional array, but only one option
anong at | east three, as can be seen from docunent D24.
Therefore, the use of VCSELS in the present context

i nvol ves an inventive step.

Al though no further tine is required to study docunent
D26 submtted at the oral proceedings, it should not be
admtted to the proceedings since it could have been
filed earlier and the patentee is now denied any
possibility of being consulted. This docunent may al so
relate to a conbination of |aser beamlets for power

pur poses, the neaning of "addressable"” is unclear and
the spread angle problemis not discussed.

Si nce sone of the above argunments actually do not
relate to a scanning unit but to a printer, claim1l
has been cancelled in the first, third to sixth and
ei ghth auxiliary request, respectively.
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Having regard to the second auxiliary request, it is
accepted that the specific phrase "100 umor | ess" has
not been explicitly disclosed apart fromthe upper
[imt 100 pm (see colum 11, equation (3) of the patent
in suit). However, |ooking at the disclosure as a whole
there is no reason to be limted to 100 pum si nce the
desirability of a small spacing is clearly apparent
fromthe contested patent (see also decision T 187/91
whi ch can be applied here). Mreover, this viewis
supported by the application as published, which is not
limted to the contents of the patent as granted, and
has also |l ead to a nunber of divisional applications.
At various places of the A-publication, a beam spacing
of less than 100 uym has been discl osed (see in
particul ar page 22, |line 24 and page 29, line 25: "as
narrow as 50 uni'; page 37, line 14: "0.05 mmor |ess").
The full original disclosure nust be avail able for
amendnents after grant, and an extent of protection by
shifting the subject matter of a claimwould only be
possible if the new feature were not inserted into the
preanbl e, but into the characterising portion of said
claim

Neverthel ess, to safeguard the appellant's |ast chance
the third to sixth auxiliary requests have been
restricted to spacing values nore specifically

di scl osed. In any case, the reason for defining the
spacing in the preanble of said clains was not to make
a substantive limtation, but to nmake explicit what is
already inplicit fromsuitability for laser printing,
and thus to highlight the full width of the above
argunent with respect to docunent E3. The appel | ant
acknow edges that such spacing val ues belong to the
prior art.
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The seventh and eighth auxiliary requests rely on the
previ ous second auxiliary request filed in reasonabl e
time before the oral proceedings and thus shoul d be
adm ssible. As regards Article 123(2) EPC, the
elliptical cross-section of the |aser beamis directly
derived fromthe description indicating that on the

i magi ng nmenber the mnor axis is in the scanning
direction to have a nore square-|ike pixel shape.
However, it has to be taken into account that the |aser
beamis processed by normal optical conponents which -
due to spherical aberration as generally known from

t ext books - cause a rotation of the ellipse. Therefore,
in view of common general know edge, the clained
subject matter is sufficiently clear. This is also true
for the neaning of "scanning direction” and where the
shape of the cross-section is defined. Before the beam
gets to the optics, it has the clai med shape and ends
up rotated at the scanning pl ane.

The prior art is silent on a specific shaping of the

| aser beamwhich is particularly sinple if VCSELs are
used. Figure 6 of docunent E8 relates to EELs and does
not show t he cl ai mred beam shape. Docunment E9 is uncl ear
Wi th respect to the beam shape emtted by the | aser.
Docunment E7 shows the desired effect and thus confirns
the fact that the cl aimed shape is conventional .
However, the question is how to achieve this shape.

The respondents advanced the foll ow ng
count er ar gunment s:

Respondent 01:

Apparently, all parties agree that docunent E1, which
shows the basic configuration for sinultaneous
scanni ng, cones closest to the subject matter of the
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patent in suit. Docunent E1, which relates to an up-to-
date technical concept, discloses an alternative two-

di mensi onal arrangenent in Figure 5, where the |aser
emtting points of adjacent rows are staggered to

achi eve a closer spacing. Page 6, |ast paragraph of the
English translation, which deals with the preference of
nmonolithic |aser arrays, applies to the entire teaching
of El, i.e. to the structure of Figure 5 as well. For a
skilled reader, this directly inplies the use of SEL
type lasers which were known at the priority dates of
the patent in suit. If a skilled person were to check
the availability of such |aser type he would cone
across docunent E3 or newWy filed docunent D26
describing the SEL structure clainmed, the use of which
inherently leads to all effects and advantages referred
to by the appellant. In particular, an individual
addressability is clearly disclosed in these docunents.

The appellant's argunents with respect to E3 are not
per suasi ve since an output power of 0.3 Wor nore is
sufficient, and no lower |imt has been disclosed for
the | aser spacing, 600 um being nerely a particul ar
exanpl e. Al though E3 does not refer to a printer, it
shoul d be born in mnd that claim1l1l is al so not
restricted to a printer. Therefore, the subject matter
of the main request |acks novelty or at |east inventive
step since no hindsight is necessary to arrive at the
clainmed invention by a straightforward application of
E3.

Wth respect to the subject nmatter of the second to
fifth auxiliary requests, the objection under

Article 123(2) EPCis maintained in view of the fact
that the only spacing val ue disclosed in the patent
specification is 100 umin the context of highlighting
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the influence of the collimtor focal |ength. However,
this is not an upper limt value, and it is also

i nadm ssible to claima range without lower limt or to
refer to passages and figures no |onger included in the
contested patent as a basis of disclosure. Furthernore,
the fact that the new feature has been inserted in the
first part of claim1l does not make any difference with
respect to admssibility since an invention is defined
by the whole set of features contained in a claim

In any case, the spacing values clained in the second
to sixth auxiliary requests are conventional (see e.g.
E4) and anmobunt to a nmere clarification which cannot
support patentability. If, on the contrary, such val ues
were considered relevant, it would be necessary to
arrange for an additional search which at this very

| ate stage of the proceedi ngs should al so not be
adm ssi bl e.

The sane argunment holds for the subject matter of the
seventh and eighth auxiliary requests conprising a new
unsear ched feature which never fornmed part of any
claim but was derived fromthe description, and thus
shoul d al so be inadm ssible at this |ate stage.

Mor eover, this amendnent offends against Article 123(2)
EPC since the new feature is taken out of its context
and based on an unclear relationship: a "scanning

pl ane" is defined by two directions, i.e. a scanning
direction and a subscanning direction. Mboreover,
"emtted" being an inherent property of any |aser beam
this termdoes not inpose any limtations on the |aser
beam status. It is also unclear at which |ocation the
clainmed orientation exists, i.e. when emtted or just
bef ore inpinging on the scanni ng pl ane?

3198.D Y A
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The effect to be achieved in accordance with the
appel l ant's expl anations is not apparent fromthe

cl aims which do not include any optics causing the
all eged rotation of the elliptical cross-section. A
provi si onal search carried out by respondent 01 has,
neverthel ess, lead to docunments E8 and E9 di scl osing
the new feature per se.

Respondent 02:

The focus of argunent has changed in the present

di scussion since nost of the appellant's allegations
are now directed to the inportance of vertical cavity
| asers, whereas docunent E1l allegedly relates to the
EEL type. Wil e docunent E1 does not explicitly define
the type of l|asers enployed, it is the view of
respondent 02 that VC | aser arrays are w despread for
t wo- di nensi onal scanni ng purposes as can be seen not
only from docunment E3, but al so from docunent D26

di sclosing a VCSEL matrix architecture for optical
scanners. Hence, when starting from docunent E1 only
basi ¢ knowl edge woul d be involved to arrive at the
subject matter of the main request in a genui ne one-way
street situation. In consequence, there should be |ack
of novelty or at |least of inventive step.

Wth respect to the nunerical spacing values clainmed in
accordance with the second to fifth auxiliary requests,
no such disclosure is derivable fromthe patent
specification. The original application docunents are
to be disregarded in this context because the patent
specification has been restricted in the eyes of the
public so that spacing val ues bel ow 100 pm are no

| onger relevant to the invention as granted. If the
amended clainms were to be allowed, Rule 86(4) EPC
shoul d apply since the respective new features have

3198.D Y A



- 16 - T 0037/ 99

never been searched and are not linked by a unitary
concept with the original clainms. In any case, the

cl ai med spaci ng woul d not be inventive because a
spaci ng of not nmuch nore than 100 um can be derived
from docunent D26 and a design as conpact as possible
is clearly desirable.

Finally, as regards the seventh and eighth auxiliary
requests, respondent 02 concurs with respondent 01 in
that these requests should not be adm ssi bl e because

t hey contain unsearched subject nmatter filed at a very
| ate stage of the proceedi ngs. Moreover, the teaching
inparted is technically incorrect in that a | aser beam
has no relationship to the scanning direction. In fact,
all of the appellant's argunents relate to the inmage
formed on the scanning plane. Thus, the new feature is
uncl ear and has only been disclosed in conbination with
an appropriate ratio of the ellipse axes. There are

al so serious doubts as to the rotation referred to by
t he appellant since no such influence of |enses has
been reported in the patent.

Reasons for the Decision

1

3198.D

Adm ssibility of appeal

The appeal conplies with the provisions nmentioned in
Rul e 65 EPC and is therefore adm ssible.

Late filings
In exercise of its discretion deriving from

Article 114(2) EPC, the Board admtted both the
appellant's auxiliary requests filed about one nonth
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before or during the oral proceedings and the new
evidence filed by respondent 02 at the oral proceedings
into the present proceedi ngs since no new conpl ex

i ssues were raised by the fresh subject matter and al
parties were able to react, and indeed reacted, to it
within the existing tinme frame (see decision T 633/97,
not published in Q3 EPO).

In particular, the relevant passages of newy filed
docunent D26 are concise, straightforward to understand
and were cited mainly to support the respondents’

eval uati on of docunent E3 and as a reaction to the
enphasi s put by the appellant on the VCSEL structure at
t he oral proceedings.

The newly inserted features of the second to eighth
auxiliary requests are in substance based on the
preceding first and second auxiliary requests which had
been submtted sufficiently in advance of the oral
proceedi ngs, as is apparent fromthe respondents having
had time to conment on and file evidence with respect
to these requests.

Mai n request and first auxiliary request

Adm ssibility and clarity of anmendnents

In the opinion of the Board, the subject matter of the
i ndependent clains according to both the main and first
auxiliary request can be considered to conply with
Articles 123 and 84 EPC. No objections have, in fact,

been rai sed by the respondents in these respects.

Novel ty
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Contrary to the respondents' objections, the Board is
of the view that the subject matter of clains 1 and 11
of the main request and of claim1 of the first
auxiliary request (which is identical to claim1 of the
mai n request) is not anticipated by docunent E1 as can
be seen fromthe follow ng assessnment of inventive
step. None of the remaining prior art docunents can be
considered to renpbve novelty fromthis subject matter
nor was this even alleged by the respondents.

| nventive step
There was general agreenent anongst the parties with
the view of the Board that docunent E1 cones closest to

the subject matter of claiml.

This prior art docunent discloses an inmage formng
apparat us incl udi ng

- an i mage bearing nmenber (see Figure 4:
phot osensitive recording material 11);

- a charging unit (inplicit frompage 10, first
par agr aph of E1*);

- a | aser beam scanning unit (see Figure 4:
sem conductor |asers 21!, 212 ..; polygonal mrror
6), and

- a developing unit (see Figure 4. unit 12).

The | aser beam scanning unit known from E1l conpri ses

- a sem conductor |aser array (see Figure 4: array
20) having a plurality of light emtting portions
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for emtting | aser beans (see Figure 4:
sem conductor |asers 21!, 212 ..; output beans 22!,
222,..);

- a deflecting unit (see Figure 4: polygonal mrror
6) for deflecting the |aser beans emtted from
said light emtting portions;

- a scanning optical systemfor two-dinensionally
form ng spots on a surface of a nmenber to be
scanned (see Figure 4: photosensitive recording
material 11) with the | aser beans defl ected by
said deflecting unit, said nmenber to be scanned
being nmoved in a direction substantially
per pendi cul ar to a scanning direction of said
| aser beans (see Figure 4: drive nmechanism 10) so
that the spots are two-dinmensionally fornmed (see
Figure 4: "fan shaped" reflected beans 8! 82 ..).

Apparently, each of said prior art light emtting
portions has an optical oscillator (inplicit fromthe

| aser structure), and the lighting and the anmount of
[ight of each of said light emtting portions is

di scretely controlled (see Figure 4: drive circuits 231,
232...). In addition, the light emtting portions are so
di sposed on the sem conductor |aser array that said
two-di nensionally fornmed spots on the surface of said

i mage bearing nenber formtheir own separate scanning
lines (see Figure 4: scanning lines fornmed by "fan
shaped"” reflected beans 8! 82... on the photosensitive
recording material 11).

Finally, the sem conductor |aser array known from E1l
may be a nonolithic array forned on a single device
substrate (see page 6, |ast paragraph of EL1*).
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The subject matter of claiml therefore differs from
the image form ng apparatus disclosed in E1 mainly in
t hat

(1) said light emtting portions are two-di nensionally
di sposed on said single device substrate, whereas
the array of Figure 4 of E1 appears to be a linear
one (see also page 8, third paragraph of E1*:
“line printer"); and

(1i) the optical laser axis is substantially
per pendi cular to the surface of the single device
substrate, i.e. the clainmed array is of VCSEL
type, whereas the linear array of Figure 4 of E1,
t hough not specified, seens to be of EEL type.

Al t hough a two-di nensi onal array may al so be provided
in E1l (see Figure 5), it is not unanbi guously discl osed
in the prior art that this array is of the nonolithic
surface-emtting type (see al so page 6, |ast paragraph
to page 7 first paragraph of E1* in this context,
referring to "a bundle of a plurality of partially
monolithic |aser arrays"), and that the two-di nensional
light emtting portions are arranged so as to form
separate scanning lines. Indeed, Figure 5 (see also its
associ ated text at page 11, third paragraph of E1*)
gives the inpression of a two-dinensional assenbly of
two discrete EEL |ine arrays.

In view of the fact that docunment El1 already ains at
achi eving a high scanni ng speed by simnmultaneously
perform ng information recording of multiple |lines per
scan (see e.g. page 6, third paragraph of E1* and
colum 2, lines 41 to 45 of the patent in suit), the
probl em sol ved by the above differences (i) and (ii)
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with respect to the closest prior art may be seen in
provi ding a nodern, even nore conpact version of an

i mage form ng apparatus for scanning | aser beans at a
hi gh speed and with a high resol ution.

3.3.3 Mmnolithically integrated two-dinensional sem conductor
| aser arrays of VCSEL type, in which each el enment can
be i ndependently driven, are known from docunent E3
(see Figure 1). As the parties agreed and as can al so
be seen fromthe publication date of docunment E3, such
devi ces have becone available only after the
application date of docunent ELI.

In the Board's view, it would have been inmediately
apparent to a skilled person that the VCSEL structure
of document E3 lends itself to a nonolithically
integrated version of an ol der concept which relied on
t he nore cunbersone and tinme-consum ng formation of

t wo- di nensi onal arrays by assenbling a plurality of
nonolithically integrated |inear EEL subunits.
Therefore, even if no possible application of the
proposed array is nentioned in E3, the new structure
woul d as such be attractive to a skilled person in the
present context. Moreover, follow ng nodern
mniaturisation trends, a skilled person woul d
natural ly expect an advantage from such application
having regard to desi gn conpact ness.

3.3.4 The appellant's main counterargunents agai nst
obvi ousness are based on the assertions

- t hat docunment E3 is not a proof for the general
avai lability of VCSEL arrays at the priority dates
of the patent in suit, but in fact the only
exanpl e avail able for such technol ogy;

3198.D Y A
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- that further nonolithic two-dinensional SEL arrays
not enploying vertical cavity |aser structures
were known (see document D24) so that there was no
one-way street situation; and

- that a skilled person would be barred from
considering the teaching of E3, isolated as it is,
for the present application since the new design
does not neet the spacing and power requirenents
i nvol ved.

However, as can already be seen from docunment D24 (see
colum 2, lines 9 to 19), the VCSEL structure was

wi dely known at the priority date of the patent in
suit, and in view of its obvious technical potential as
regards design conpactness it appears doubtful whether
a skilled person woul d have considered the relatively
hi gh spacing and rel atively | ow output power val ues
reported in E3 to constitute definite barriers even
preventing a trial application of this structure in a

| aser beam scanning unit.

In the Board's opinion, these doubts are confirmed by
docunent D26 handed over by respondent 02 at the oral
proceedi ngs. The prior art (see in particular the
abstract and page 437, l|eft-hand colum, first

par agraph) clearly indicates that VCSELs are the nost
appropriate devices for the fabrication of |arge two-
di rensi onal arrays of conpact optical sources because
of their relatively Iow threshold currents and their
hi gh packing density. In particular, such arrays are
useful for two-dinensional optical scanners, and each
of the lasers may be individually addressed with the
aid of a matri x addressing architecture (see the
abstract) so that there can be no doubt about the fact
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that the light emtting portions are discretely
control | abl e.

The Board therefore cones to the conclusion that
considering a nonolithically integrated two-dinensional
VCSEL array for an imge form ng apparatus disclosed in
E1l woul d have been obvious for a skilled person w shing
to inprove the design conpactness. In accordance with
the multiple Iine scanning concept of E1, it would al so
have been natural to arrange the individual |asers on
the single device substrate so that each | aser forns
its own separate scanning line. Furthernore, it appears
that all the advantageous effects referred to by the
appel l ant are achi eved as an automati c consequence of
effecting this obvious choice.

Hence, the subject matter of claiml1l of the main and
first auxiliary requests |acks the inventive step
required by Article 56 EPC, and said claimis not

al l owabl e for this reason

The sane finding holds for independent claim21l of the
mai n request which is limted to the | aser beam
scanning unit of claiml.

Second to fifth auxiliary requests

Adm ssibility and clarity of anmendnents

In the second to fifth auxiliary requests, the spacing
of adjacent beans emtted fromthe sem conductor | aser
array has been specified in the pre-characterising

portion of the respective clains to be

- 100 pmor less (second auxiliary request: clains 1
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and 11; third auxiliary request: claim1l);

- 50 umto 100 pum (fourth auxiliary request:
claim1); and

- 50 pmor 100 pum (fifth auxiliary request:
claiml).

4.1.2 Having regard to issues under Articles 123 and 84 EPC,
in the Board's view, it does not make any difference
whet her a new feature is introduced in the pre-
characterising portion or in the characterising portion
of a claimas the clainmed invention is defined by the
whol e set of features irrespective of their location in
the claim

4.1.3 The passages of the patent specification referred to by
the appellant with respect to original disclosure of
t he beam spacing are

- colum 5, lines 40 to 46 explaining that "in the
conventi onal sem conductor |aser arrays, it is
difficult to set the distance between each |ight
emtting portion to 100 um or bel ow due to nutua
interference thereof", a spacing of 100 pm | eadi ng
to a spot distance of 6.6 mmon the image pl ane
under certain assunptions on further paraneter
val ues (see equation (1)); and

- colum 11, lines 11 to 17, in particular equation
(3), where apparently an identical |aser beam
spaci ng of 100 um has been used to arrive at a
spot spacing of 0.57 mmfor the clained invention.

4.1.4 However, the first passage relates to the prior art and
nore or | ess advises agai nst spacings of 100 umor | ess

3198.D Y A
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so that - at least on the basis of this passage - a
skilled reader would consider 100 pumto constitute a
lower limt already difficult to achieve in the prior
art. The second passage relating to the clai ned

i nventi on does not specify any spacing range but nerely
uses the lower limt value of 100 pmfor calculating a
reduced spot di stance as conpared to the spot distance
of the prior art based on the sane lower |imt val ue.

Hence, in the Board's view the patent specification
does not disclose that the beam spacing is 100 pm or

| ess for the clainmed invention, and for the prior art
such beam spaci ng would only be regarded by a skilled
reader as a desideratum Thus, the additional feature
clainmed (see clainms 1 and 11 of the second auxiliary
request and claiml of the third auxiliary request)
cannot be derived fromthe patent in suit.

Decision T 187/91 (Q) EPO 1994, 572) referred to by the
appellant in this context is not applicable to the
present situation since it relates to a specific
exanpl e (one |light source) within a generic disclosure
(more or less than three |light sources) form ng part of
the description as filed. In accordance with that

deci sion, such specific exanple belongs to the content
of the application as filed if the skilled reader would
seriously contenpl ate said exanple as a possible
practical enbodi nent of the described invention, having
regard to its context in the remainder of the
application as filed, and subject to any understanding
of the skilled reader to the contrary (see T 187/91,
poi nt 4 of the reasons).

As can be seen fromthe above argunents, the Board
hol ds the view that there is neither a generic
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di scl osure of beam spacings of less than and up to

100 pymin the specification of the contested patent nor
woul d a skilled reader seriously contenplate spaci ngs
bel ow 100 um as a possi ble practical enbodi nent of the
claimed invention having regard to its context in the
remai nder of the patent specification. Finally, the
subject matter clainmed in accordance with the second
and third auxiliary requests does not relate to a
specific exanple of the alleged generic disclosure but
to the alleged generic disclosure itself.

An anal ogous argunent holds for the range of 50 umto
100 pm (see claim1l of the fourth auxiliary request),
and for the single value of 50 um (see claim1l of the
fifth auxiliary request), since no values |ower than

100 pym are contained in the patent specification.

The appellant referred to such values included in the
original application docunents, which values had been
removed fromthe application before grant of the
contested patent as a consequence of limting the
application to the subject matter of original clainms 1
to 11 and withdrawing original clainms 12 to 40 (see the
applicant's letter dated 1 June 1995). However,
according to decision T 1149/97 (QJ EPO 2000, 259; see
Headnote I11), if the application docunents have been
adapted to anended cl ai ns before grant, thereby

del eting part of the subject matter originally

di sclosed in order to avoid inconsistencies in the

pat ent specification, subject matter deleted for this
reason can neither be reinserted into the patent
specification nor into the clains as granted w thout
infringing Article 123(3) EPC

I n consequence, the independent clains of the second to
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fifth auxiliary requests are neither allowabl e under
Article 123(2) EPC in view of the passages of the
patent specification referred to, nor under

Article 123(3) EPC in view of the passages of the
original application docunents del eted before grant.

Si xth auxiliary request

Adm ssibility and clarity of amendments

As can be seen fromthe precedi ng assessnent of the
second to fifth auxiliary requests (see point 4.1
above), the spacing value clained in the sixth
auxiliary request, i.e. 100 um is in accordance wth
original disclosure.

Novel ty

Since in claim1 of the sixth auxiliary request the
novel subject matter of claim1l of the main request
(see point 3.2 above) has been further restricted, the
novelty of the restricted subject matter with respect
to the available prior art is not in doubt.

| nventive step

However, a | aser spacing of about 100 pmis typical for
optical scanner applications as can, e.g., be derived
from docunments A (see the transl ated passage: pitch
normal |y around 100 pm in sone cases 30 to 50 uym, B
(see the transl ated passage: gap between | aser beans 25
to 100 unm) or D26 (see page 437, right-hand col um,

| ast paragraph | eading to a spacing of about 140 pum or
E4 (see page 3 of E4*, |ast paragraph: device interva

= 50 um. This fact has not been contested by the
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appel l ant at the oral proceedings.

I n consequence, when starting froman inmage formng
apparatus as described in docunment E1 with a viewto
make the prior art apparatus nore conpact, a skilled
person would not only select a two-di nensi onal VCSEL
array as e.g. known from docunents E3 or D26 w t hout
exercising inventive skill, but al so obviously adjust
the | aser spacing to suitable conventional values. That
such spaci ngs can be achieved with the VCSEL structure
i s apparent from docunent D26.

Hence, claim 1l of the sixth auxiliary request is also
not allowable (Article 56 EPC)

Seventh and eighth auxiliary requests

Adm ssibility and clarity of amendments

In the appellant's opinion, the new feature relating to
the orientation of the |aser beam cross-section and
figuring in clainms 1 and 11 of the seventh auxiliary
request and in claim1 of the eighth auxiliary request
is derivable fromcolum 10, lines 7 to 15 of the

pat ent specification.

However, said passage specifies a "laser beamwth a
cross-section whose mgj or axis accords with the
scanni ng plane". Since a "scanning plane" nust be
considered to be generated by two directions, i.e., for
i nstance, a scanning direction and a subscanni ng
direction perpendicular to the scanning direction, said
passage is unclear and its replacenent by "scanning
direction"” in the clains at |east doubtful under
Article 123(2) EPC
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Furthernore, even if the appellant's interpretation of
"scanning plane" to nmean "scanning direction" were
accepted, the new feature as a whol e remai ns vague
because it does not specify the location in the optical
path where the | aser beamemtted fromthe

sem conductor array has the clained orientation of its
cross-section. This vagueness results fromthe fact
that on one hand a | aser beam nust be considered to be
"a |laser beamemtted fromthe laser” at any point of
its path fromthe |aser through the optics to the inage
spot. On the other hand in accordance with the
appel l ant's expl anations (see the appellant's letter of
9 Cctober 2000) and conventional practice (see e.g.
colum 9, line 58 to colum 10, line 6 of the patent in
suit or docunent E7*, Figure 4 and associated text),
the mnor axis of the elliptical inmge spot should be
aligned with the scanning direction, i.e. the clained
orientation of the elliptical shape of the beam cross-
section is to change along said optical path. Such
change woul d, however, be subject to a particular

i nfluence of the optics on the beam cross-section which
is neither defined in the clainms nor in the patent

speci fication.

| nventive step

In any case, irrespective of the forenentioned problens
under Articles 123(2) and 84 EPC, as it is worded the
additional feature of the independent clains according
to the seventh and eighth auxiliary requests cannot
make any contribution to inventive step since |aser
beans emtted from sem conductor |asers and having a
cross-section of the clained shape and orientation at
certain points of the optical path are conventional in
the art (see docunents E8, Figure 6 (shape and
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orientation of cross-section on rotating mrror) and
E9, Figure 1 (shape and orientation of cross-section on
|l enses 5 and 8, respectively)). The Board is therefore
convinced that the specific selection of this feature
for a conpact imge form ng apparatus of the type

di sclosed in E1 and meki ng use of a two-di nmensional
VCSEL array known from E3 or D26 would fall within the
conpet ence of an average practitioner.

6.2.2 Therefore, taking account of the above assessnent of
inventive step with respect to clains 1 and 11 of the
first and second auxiliary requests, respectively (see
point 3.3), the subject matter of the independent
clainms of the seventh and eighth auxiliary request in
any case |lacks the inventive step required by

Article 56 EPC, and accordingly, the clains are not
al | owabl e.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana S. Stei nbrener
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