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Summary of Facts and Subm ssi ons

1952.D

The appel | ant | odged an appeal agai nst the decision of
the Exam ning Division to refuse European patent
application No. 90 201 000.8 (publication

No. EP-A-0 395 156).

In its decision, the Exam ning Division held that the
subject matter of claim1 as filed by the applicant
during the oral proceedings dated 13 February 1996 did
not involve an inventive step within the neani ng of
Article 56 EPC, in particular when taking account of
docunents (in the nunbering of the Exam ning Division)

Dl: US-A-3 296 923, and
D3: EP-A-0 266 184.

In addition to further docunents already consi dered

during the exam nation proceedings, i.e.

D2: US-A-2 326 970,

D4: US-A-4 769 750,

D5: DE-B-1 144 498,

D6: US-A-2 186 123,

D7: G Schroder: "Techni sche Opti k", Vogel -Buchverl ag,

Wir zburg 1984, pages 109 to 117, and
D10: US-A-4 735 495

the foll ow ng docunent cited in the present application
and submtted by the appellant with the statenent of

grounds has been referred to in the appeal proceedi ngs:

D17: EP-A-0 239 007.
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In a comuni cation pursuant to Article 110(2) EPC dated
21 Novenber 1997, the Board pointed out that the

subj ect matter of anmended claiml1l as submtted with the
statenent of grounds of appeal did not seemto be
inventive with respect to a conbination of docunents
D17 and Dl1. Mreover, the additional features of
dependent claim4 were considered to of fend agai nst
Article 123(2) and 84 EPC, and apart fromclainms 35 to
37 relating to the particular Iens plate configurations
of Figures 29 to 31 not found in the avail able prior
art, the remai ning dependent clains did not appear to
contain patentable subject matter. Therefore, in view
of the present set of clains, dismssal of the appeal
was to be expect ed.

The appel | ant defended the present version of claiml
inits letter dated 23 January 1998 and requested oral
proceedi ngs for the event that the Board would stil
have the intention to dism ss the appeal.

Since the Board did not find the appellant’'s counter-
argunents convincing as comuni cated to the appel |l ant
by letter of 7 May 1998, oral proceedings were
appointed at the appellant's subsidiary request and
took place on 16 July 1998. At the end of the oral
proceedi ngs, the Board's decision was pronounced by the
Chai r man.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of

- claine 1 to 3 and 5 to 40 filed with the statement
of grounds dated 14 August 1996;
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- claim4 filed with the letter of 23 January 1998;

- description pages 1 to 4 and 13 filed with the
statenent of grounds dated 14 August 1996 and
pages 5 to 12 and 14 to 35 as originally filed;
and

- drawings 1 to 34 as originally filed.

The wording of claim1 on which the present decision is
based, reads as foll ows:

"1l. An inmmge projection apparatus conprising

- an information display (B) system having at | east
one display panel (1) with a rectangul ar surface
for generating images to be projected,

- a projection lens system (C) for projecting said
i mages on a projection screen (D), and

- an illumnation system (A) for supplying an
optical radiation beam (b) along its principal
axis and for illumnating said at | east one
di spl ay panel (1), the illum nation system
conprising a radiation source (20) and a concave
reflector (21) for concentrating radiation emtted
by the radiation source and a | ens system arranged
in the path of said radiati on beam characterised
in that the | ens system successively conprises a
first lens plate (25) provided with a plurality of
first lenses (26) which, in a plane perpendicul ar
to the principal axis, all have the sane
rect angul ar shape, a second plate (28) provided
with a plurality of second | enses (29) whose
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nunber is equal to or twi ce the nunber of first

| enses (26) and a third lens (31), the first lens
pl ate dividing said radiati on beam i nci dent
thereon into a nunber of subbeans (b,, b,) equal to
t he nunber of the first |enses, which subbeans
have their smallest constriction in the plane of
the second | enses (29) and whose chief rays are
directed towards the centres of the corresponding
second | enses, wherein the third |lens (31)
together with the second | ens plate (28) inmages
the radiation spots formed on the first lens plate
in a superinposed formin an object plane (1)."

Claims 2 to 40 are appended to claim 1.

The appel lant's argunents in support of its request may
be summari sed as foll ows:

The preanble of claim1 is known from docunent D17

al ready nentioned in the original specification and
being the closest prior art. To increase the brightness
of the projected image which is one of the common
objects of D17 and the present application, a |inear
Fresnel lens is provided in the projector of D17
between the Iight source and the liquid crystal panel
so that the cross-section of the illum nating beamin

t he plane of the panel becones elliptical. Because of
this conpression in only one direction, the beam
intensity al so beconmes |less uniform and the avail abl e
increase in brightness is Iimted. It should be noted
that the second linear Fresnel |ens optionally provided
in some enbodi nents of D17 has a different, i.e.
collimating, function in order to avoid col our m xi ng.

Docunment D17 al so discloses in Figures 19 and 20 an LCD
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projector aimng at a nore uniformlight distribution
which is the second common object of docunment D17 and
the present application. The prior art solution
consists in using circular Fresnel lenses with a flat
central portion, thereby increasing the intensity of

t he outer annul ar portion which beconmes nore equal to
that of the central portion. The function of the second
circular Fresnel lens is to convert the convergent beam
fromthe first Fresnel lens into a parallel beam as in
t he ot her enbodi ments of D17.

Thus, D17 is concerned with either inproving the
brightness or inproving the uniformty of the

illum nation beam but does not disclose that both

obj ects can be obtained sinultaneously, which, however,
is the case in the projector of the present
appl i cation.

Apart fromthe fact that a Fresnel |lens would normally
not be called a "lens plate”, D17 does not disclose a
third lens, neither as a stand-alone |lens nor as a |lens
integrated with the second Fresnel |ens. Instead of the
prior art alternatives, i.e. one first linear Fresnel

| ens for beam conpression in one direction, or one
first circular Fresnel lens for conpressing the outer
beam portion, in the projector of the present
application two plates with a matrix of inmaging | enses
are used together with a third Il ens to superinpose the
i mges fornmed by the |l enses of the |ens plates.

The obj ective problem solved by this considerable
difference is thus not providing nerely an alternative
illum nation system but providing a new concept for a
projector wherein in principle all light fromthe
source is concentrated on the LCD panel and this |ight
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is made uniformto a high degree.

The expert dealing with this problemis the designer of
the total projector and not the LCD specialist. For
this expert, it is not obvious to | ook at film
projectors, like the projector of document D1, because
t he techni que of video and LCD projection has devel oped
i ndependently fromthe filmprojection field. These
are, in fact, two separate worlds, one dealing with
prof essional entertai nment of big audiences in |arge
cinemas, the other being nore or less restricted to
private use as a consuner product. Therefore, if a
specialist were to be contacted then this would

possi bly be an optical specialist, but certainly not a
filmspecialist since there would be no confidence that
solutions existing in the filmprojector field would
also work in the LCD field

Mor eover, starting fromdocunent D17 it woul d not be
obvious to replace the illum nation systemwith a
single lens by a totally different concept nmaking use
of two lens plates and a third lens as is the case in
D1.

For a solution of said problem several alternatives
are avail able. The desired inprovenents can, e.g., be
obtai ned by enploying a light integrating sphere and a
I ight pipe as proposed in docunent D10. Anot her
possibility is to arrange between the source and the
LCD panel a totally reflecting rod of transparent
material. This again denonstrates that it is not

obvi ous for the expert who has to solve the said
problem to take illum nation systens for film
projectors into consideration, because in his own field
alternative solutions are already present. In this
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case, it mght be obvious to el aborate further on the
existing solutions and to try to inprove them but not
to ook for a solution froma different technical
field.

That the introduction of the systemwth two | ens
plates and a third lens in the LCD projector was

revol utionary is proven by the fact that other
conpani es have taken over the idea as can be seen from
several younger patent applications. In addition to
that, the appellant received requests for a licence
froma Tai wanese Institute and a German projector

manuf acturer. Fromthese facts, no other conclusion can
be drawn than that in the world of LCD projector
manufacturers it is recogni sed and accepted that the
appel l ant has nade a real and inportant invention.

Havi ng regard to docunent D1 and remai ni ng docunents
D2, D4, D5, D6 and D7 which are not nore relevant to
the present application than D1, only the follow ng

remarks are made:

In D1, the angular spread of the light rays is
restricted by the third lens wth a high nunerica
aperture. In the projector of the present application,
t he angul ar spread is |imted by the condenser system
of Figure 6, so that the angul ar spread probl em does
not occur and a high aperture for the third lens is not
needed. Sinultaneously, the decrease in contrast which
in accordance with docunent D10 is caused by angul ar
spread of the |ight beam can be avoi ded.

Docunent D4 relates to a sonewhat "exotic" condenser
solution for a wafer stepper, which is nore of
t heoretical inportance. Although in the field of
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l'ithographic projection a uniformand bright
illumnation is also very inportant, LCD projection and
i thographic projection have devel oped in different
ways.

Docunment D5 is only concerned with the uniformty of

t he beam and does not specify the shape of the |enses,
| et alone any relationship of this shape to the shape
of the object to be illum nated.

Finally, the known condenser systenms cannot be said to
be of general purpose type but are limted to film
projectors. In docunment D1, only a filmprojector is
menti oned. Docunment D7 speaks about condenser systens
in general, but the applications referred to are only
filmand slide projectors.

Reasons for the Decision

1

1952.D

Adm ssibility of appeal

The appeal is adm ssible.

Articles 84 and 123(2) EPC

Claim1 now under consideration is based on original
claims 1 and 40 including further anmendnents of
clarifying and limting nature disclosed in the
application docunents as filed. Hence, the Board
considers the subject matter of claiml1l to neet the
requirenents of Articles 84 and 123(2) EPC.

Novel ty
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None of the cited docunments discloses an inmage

proj ection apparatus conprising a display panel for

generating inmages to be projected, i.e. typically a

liquid crystal display (= LCD) panel, in conbination
with the clained illumnation systemas will becone

apparent fromthe foll owi ng assessnent of inventive

step (see item 4. bel ow).

Thus, the subject matter of claim1l1l is considered to be
novel with respect to the available prior art

(Article 54 EPC). This finding has, in fact, not been
chal | enged during exam nati on proceedi ngs.

| nventive step

Cl osest prior art

The Board agrees with the appellant that a correct
application of the probl em and-sol ution approach should
be based on docunent D17 as cl osest prior art, and not
on document D1 as has been done by the Exam ning
Division: the former docunent already relates to an

i mage projection apparatus having an LCD panel with a
rectangul ar surface for generating innmages to be
projected, and to the problem of increasing the

bri ghtness and uniformty of the illumnation system
associated wth said display panel (see D17, colum 2,
lines 36 to 46 and columm 11, lines 16 to 24 and

page 3, lines 14 to 20 of the present application).
Docunent D1 does neither concern an image projection
apparatus, but a "lenticulated collimting condensing
systent, nor does it refer to LCD projection.

Therefore, as the Board has pointed out repeatedly in
the past (see e.g. decision T 66/97, not published in
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Q) EPO, such a generically different docunment cannot
normal |y be considered as a realistic starting point
for the assessnent of inventive step. In accordance

wi th established practice of the Boards of Appeal (see
the decisions cited as exanples in "Case Law of the
Boards of Appeal of the European Patent O fice", EPO
1996, Chapter I, D-3.2: "Choice of the closest starting
point"), when trying to evaluate a skilled person's
capabilities and behaviour in the problem and-sol ution
approach, as closest prior art a "bridgehead" position
shoul d be sel ected, which said skilled person woul d
have realistically taken under the "circunstances" of
the clainmed invention insofar as these circunstances
can be retrieved in one itemof the prior art.
Consequent |y, anmong these "circunstances”, aspects as

t he designation of the subject matter of the invention,
the formulation of the original problemand the

i ntended use and the effects to be obtained should
generally be given nore wei ght than the maxi num nunber
of identical technical features.

From docunent D17, there is known

- an i mage projection apparatus conprising an
information display system having at |east one
di spl ay panel with a rectangul ar surface for
generating images to be projected (see D17,
Figures 1, 2, 18 - 20 and associ ated text:
rectangul ar LCD panel 1);

- a projection |lens systemfor projecting said
i mages on a projection screen (see D17, Figures 18

to 20: projection lens systemb5; screen S); and

- an illumnation systemfor supplying an optical
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radi ati on beamalong its principal axis and for
illumnating said at | east one display panel, the
illum nation system conprising a radi ati on source
and a concave reflector for concentrating
radiation emtted by the radiation source, and a

| ens system arranged in the path of said radiation
beam (see D17, Figures 18 to 20: radiation source
3; reflector 4; lens system9, 11 in Figure 18 and
12, 13 in Figure 19).

The question of whether or not froma formal point of
view the known | ens system can al so be considered to
consist of a first lens plate (Fresnel lens 12 in
Figure 19 of D17), a second lens plate (Fresnel lens 13
in Figure 19 of D17) and a third lens integrated with
the second |l ens plate having different curvatures
(conpare lens plate 13 in Figure 19 of D17 to |ens
plate 47 in Figure 13 of the present application) is in
the Board's view not relevant for the present decision
and may therefore be |eft aside.

Hence, the subject matter of claim1l in substance
differs fromthe closest prior art by the specific type
of condenser system i.e. a |lens system consisting of

| ens plates provided with a respective plurality of
first and second | enses, the first |lenses, in a plane
per pendi cular to the principal axis, all having the
sanme rectangul ar shape, and the nunber of the second

| enses being equal to or twice the nunber of the first

| enses. The first lens plate divides the radiati on beam
i ncident thereon into a nunmber of subbeans equal to the
nunber of the first |enses, which subbeans have their
smal | est constriction in the plane of the second | enses
and whose chief rays are directed towards the centres
of the corresponding second lenses. Athird |l ens
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together with the second | ens plate imges the
radi ati on spots fornmed by the first lens plate in a
superinposed formin an object plane.

Techni cal probl em

The technical effects achieved by said differences are
twof ol d, namely

- an increase in illumnation intensity since the
shape of the first lenses is adapted to the shape
of the display panel onto which the first |enses
are imaged so that substantially all radiation
incident on the first I ens plate reaches the
panel ; and

- an increase in illumnation uniformty since the
different radiation spots formed by the | enses of
the first plate are projected in a superinposed
formon the display panel by neans of the second
lens plate and the third lens, thus essentially
eveni ng out spatial intensity variations of the
I ight source (see page 3, line 37 to page 4,
line 9 of the present application).

Docunent D17 points in the sanme direction, albeit |ess
effective, since by elliptical conpression in vertical
direction the rectangul ar shape of the display panel is
only approxi mated, and by circul ar conpression
illTumnation uniformty is inproved at the expense of
radi ati on | oss due to shape m smatch. Neverthel ess, the
appellant's argunent that illum nation intensity and
uniformty are not dealt with sinultaneously in D17 is
not fully convincing since in the Board' s view a
skilled person woul d assune that by elliptical
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conpression the illumnation intensity in vertical
direction should beconme nore simlar to that of the
central portion, i.e. illumnation uniformty should

al so be inproved - contrary to the appellant's opinion.
On the other hand, with circular conpression |leading to
nore illumnation uniformty, the illum nation
intensity is increased in the annular region so that
again contributions to both effects are sinultaneously
obtained (see colum 11, lines 16 to 24 of D17 in this
cont ext).

Therefore, the Board considers the objective technical
problemto be solved with respect to the closest prior
art to consist mainly in optimsing the condenser
system of an LCD projector of the known type having
regard to illum nation intensity and uniformty. Since
both objects, illumnnation intensity and uniformty,
are in any case (whether conbined or separately)

di sclosed in D17, and since there can be no doubt that
there is still roomfor inprovenent in the prior art
(see e.g. Figure 4 of D17), posing said problem would
be obvious to a skilled person.

The skill ed person

In the present case, there had been a considerable
amount of discussion on the expertise of the skilled
person. In the Board's view, even if the field of LCD
projection were considered to constitute a rather
specific technical domain as the appellant asserts, it
does not appear plausible that this field should be
nore or less isolated fromits technical surroundings,
t hus causing the necessity of an ongoing series of "re-
inventions". In particular in a conplex nodern system
integrating aspects of electronics, optics and materi al
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science, as is the case for LCD projectors, it nust be
assuned that already existing solutions to simlar
problens in closely related technical fields would
naturally be taken into account. This neans that if
there is an optical problemin the context of a
specific imge projection apparatus which apart from

t he i mage generating nmedium has close simlarities to
conventional filmand slide projection devices, a
skilled person would readily look for solutions to the
sanme problemin the nore general projection apparatus
field. If in the present case - in accordance with the
appel lant's assertions - the skilled person were a
desi gner responsible for the overall LCD projector,
then the Board is convinced that such an expert nust at
| east have a basic know edge of the existing general
illum nation and projection optics, and noreover would
contact an optical expert in case of particular
problens, i.e. the designer would either know hinself
the avail able optical alternatives in the field of

i mge projection or be replaced by an optical engineer.
In both cases, the skilled person to be considered
under the present circunstances would be conpetent in
illumnation optics.

Proof of inventive step

It was not contested by the appellant that the clainmed
condenser system as defined by the different technical
features specified initem4.1 above is per se well-
known in the field of image projection technol ogy, see
e.g. docunment D1, colum 1, lines 9 to 40 and Figures 1
and 2 and associated text: first lens plate 5; second

| ens plate 6 having a nunber of second | enses equal to
the nunber of first lenses; third lens 7; rectangul ar
object 8. This docunment also deals with the requirenent
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of reduced angul ar spread of the incident |ight which
is particularly inmportant for the illumnation of LCD
panel s (see e.g. D17, Figure 17 and associ ated text or
D10, colum 1, lines 8 to 27 and colum 2, lines 9 to
24). The differences between the present application
and D1 referred to by the applicant in this context are
not relevant since they do not formpart of the subject
matter of claiml.

Simlar condenser |ens systens are described in
docunents D2 (see Figure 1), D4 (see Figure 1
integrated first and second |l ens plates 40; third | ens
50), D5 (see Figures 2 to 4), D6 (see Figures 11 to 15)
and D7 (see Figure 6.7).

Therefore, the crucial question in the present case is
whet her a skilled person would apply the known
condenser design in an LCD projector to solve the
intensity and uniformty problemexisting with respect
to the closest prior art.

Since these wel |l -known condenser systens clearly serve
t he purpose of optimsing the illum nation uniformty
in high brightness projections (see D1, colum 1,
lines 15 to 23; D2, page 2, left-hand columm, lines 4
to 46; D6, page 1, left-hand colum, lines 35 to 38;
and D7, page 116, left-hand colum, |ast paragraph to
right-hand colum, first paragraph), there appears to
be a strong prinma facie incentive for a person
conpetent in condenser optics to nmake use of these
prior art solutions in the specific LCD projector case
as wel | .

The appellant's counterargunent is nmainly based on the
following allegations as to why a skilled person would
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not utilise the known condenser systens for LCD
proj ecti on:

(1) It would not be obvious for an expert on LCD
projectors to ook at filmprojectors because
t he techni que of LCD projection has devel oped
i ndependently fromfilm projection.

(i) It is not obvious to replace the illumnation
concept of D17 by a conpletely different
concept .

(iiti) Aternative solutions already exist in the LCD
projection field so that consideration of
sol uti ons whi ch have been excl usively provided
for filmprojection, would be | ess probable.

(i1v) The appellant's inportant achi evenent has been
recognised in the world of LCD projector
manuf act ur ers.

As has al ready been pointed out above (see item4.3),
the Board is, however, not convinced that an LCD

desi gner woul d not take account of optical solutions in
t he general image projection field, which clearly neet
identical requirements with respect to condenser

design, which are common to various types of inmage
projection devices. That there is a direct link to
slide filmprojection based on far-reaching simlarity
of the overall design is also confirmed by docunment D17
(see colum 1, lines 43 to 51).

Mor eover, even if argunent (i) were accepted,
application of the known condenser design cannot be
said to be [imted to the filmprojection field.
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Docunment D1 relates to |light projection systenms in
general w thout specifying the object to be projected
(see colum 1, lines 9 to 14). Docunent D4 suggests the
use of a lens systemsimlar to that of D1 for

i thographic projection, photochem cal vapour
deposition and | aser annealing (see colum 1, lines 12
to 31), and docunment D7 which is a standard textbook
does not relate to inmage projection at all but to
uniformillum nation of an aperture (see Figure 6.7 and
associated text). Therefore, the claimed condenser
desi gn nmust be considered to be al so known outside the
filmprojection field as general condenser sol ution
conbining high illumnation intensity wth high
illumnation uniformty, and thus would be available to
an optical practitioner in a straightforward way.

As regards argunents (ii) and (iii), from docunent D17
a further need for inprovenent can be easily derived
since the solution proposed in the closest prior art is
certainly not perfect. In general, an inprovenent can
be reached by nodifying or replacing an existing
concept. Therefore, in the Board's view a skilled
person woul d not be barred by an inferior existing
solution to try different concepts, nor would the
skill ed person be barred by existing alternative
solutions to look for further alternatives which - on
the contrary - would be quite a routine task.

Finally, the professional recognition as expressed by
technically related applications of conpetitors and
Iicense requests (argunment (iv)) does not seemto be
persuasive since it nmay be based on the conviction of
non-patentability of the basic principle clained in the
present application and on nerely comrerci al

consi derations, respectively.



- 18 - T 0870/ 96

I n consequence, the Board conmes to the concl usion that
the subject matter of claim1l does not involve the
inventive step required by Article 56 EPC, and claim1l
is not allowable for this reason

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgnmaier E. Turrini

1952.D



