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Summary of Facts and Submn ssions

The appel |l ant (patent proprietor) has appeal ed agai nst
the decision of the opposition division revoking the
Eur opean patent nunber 0 441 206 (application nunber
91 101 004.9).

1. Qpposition was filed against the patent as a whol e by
opponent | (respondent |) and against clains 1 to 7 as
granted by opponent |1 (respondent |I1). Both
opposi tions were based on the ground under
Article 100(a) EPC that the subject-matter of the
patent was not new or did not involve an inventive step
(Articles 52(1), 54 and 56 EPC).

The opposition division did not consider the subject-
matter of claiml as granted to involve an inventive
step with regard to the foll ow ng docunents:

D2: US-A-4 340 283

D4: Optical Engineering, vol. 28, No. 6, June 1989,
pages 605 to 608
[D4 corresponds to anot her docunent of the sane
aut hors (Swanson and Vel dkanp) referred to as D1
in this procedure and nentioned in the description
of the contested patent at page 2, lines 25 to
29.]

"Synt hese opti scher Systene", H Haferkorn und
W Richter, Verlag der Wssenschaften, Berlin
1984, Inhaltsverzeichnis, Seiten 141 to 148

L1l Oral proceedings before the board took place on
11 April 2002 in the presence of the appellant and the
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respondents. In the oral proceedings reference was nade
to D4 and the foll ow ng docunent:

D10: SPIE, vol. 1052, Hol ographic Optics: Optically and
Comput er Generated, 1989, pages 25 to 30

At the end of the oral proceedings the decision of the
board was gi ven

The appel | ant requested that the decision under appea
be set aside and that a patent be maintained on the
basis of claim1 according to the main request or the
auxiliary request 1, both filed with letter dated

7 Cctober 1999. For the case of the refusal of these
requests, the appellant requested remttal of the case
to the first instance for further prosecution on the
basis of auxiliary requests 2 and 3 filed with letter
dated 11 March 2002.

The respondents requested that the appeal be di sm ssed.

Caiml according to the appellant's nmain request reads
as follows:

"1. An optical elenent (12) for reducing aberration in
an optical system said optical elenent having first
(14) and second (16) surfaces, said first surface being
an (sic a) refractive surface and said second surface
being a diffractive surface,

sai d second surface (16) being a binary grating
surface approxi mating a Kinoformprofile (18),

characteri sed by

said first surface (14) being an aspheri cal
surface."
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Claim1 according to the appellant's auxiliary request
1 reads as follows:

"1. An optical elenent (12) for reducing aberration in
an optical system said optical elenment having first
(14) and second (16) surfaces, said first surface being
an (sic a) refractive surface and said second surface
being a diffractive surface,

sai d second surface (16) being a binary grating
surface approximating a Kinoformprofile (18) for
el imnating the spherochromati smand the primry
chromatic aberration of the optical elenent,
characterised by

said first surface (14) being an aspheri cal
surface for mnimzing the spherical aberration of the
optical elenent.”

Caiml and the further independent claimb5 according
to the appellant's auxiliary request 2 read as foll ows:

"1l. A telescope system (100) having an optical axis
(0) conpri sing:

a) a first positive neniscus optical elenment (102)
on said optical axis (0) having a first convex
surface (104) and a second concave surface (106),
said first surface (104) being an aspherica
surface and said second surface (106) being a

bi nary grating surface;

b) a first negative neniscus optical elenent (107)
on said optical axis (0) behind said first

posi tive neniscus optical elenment (102) and having
first (108) and second (110)concave surfaces, said
first surface (108) being a binary grating surface



- 4 - T 0197/ 99

and said second surface (110) being an aspherica
surface;

c) said binary grating surfaces (106, 108)
conprising a plurality of concentric rings (24),
each ring (24) having a series of phase |evel
steps (28) for approximating a Kinoformprofile
(18);

d) a positive power optical elenent (112) on said
comon optical axis (0) behind said first negative
meni scus optical elenent (107), having surfaces
(114, 116) which are substantially spherical; and

e) a second negative neniscus optical el enent
(118) on said optical axis (0) behind said
positive power optical elenment (112)."

"5. A telescope system (10) conpri sing:
a) a positive nmeniscus optical elenent (12) having
a first convex surface (14) and a second concave
surface (16), said first surface (14) being an
aspherical surface and said second surface (16)
being a binary grating surface (16), said binary
grating surface (16) conprising a plurality of
concentric rings (24), each ring (24) having a
series of phase level steps (28) for approxinmating
a Kinoformprofile (18);

b) a negative neniscus optical elenent (56),
al igned on a common optical axis (0) behind said

posi tive neniscus optical element (12)."

For claim1 and the further independent claim4
according to auxiliary request 3, reference is made to
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the appellant's letter dated 11.03.02.

The argunents of the appellant in support of the main
request and the auxiliary request 1 can be summari sed
as foll ows:

The subject-matter of claiml1l differs fromthe cl osest
prior art, which is represented by D4, in that the
first surface is an aspherical surface. This solves the
techni cal problem of elimnating spherochromati sm

i ntroduced by the binary grating surface. According to
D4 the binary grating on the second surface reduces
both the spherical and chromatic aberrations. Therefore
a person skilled in the art has no incentive to use an
aspherical first surface.

A conbi nation of the closest prior art D4 with D10 does
al so not result in the subject-matter of claim1. D10
makes reference to D4 and recognises that in an optica
hybrid el ement having a spherical first surface and a
bi nary grating on a second surface according to D4,
spherochromati smis the dom nating aberration.
According to D10 the solution to this problemis the
use of a second hybrid element. This teaches away from
the present invention.

The argunents of respondent | with respect of the nmain
request and the auxiliary request 1 are sunmmarised as
fol | ows.

The subject-matter of claim1l |acks an inventive step
since it is obvious fromeither D4, D10 or a

conbi nati on of D4 and D10.

In fact the patent starts from D4 disclosing an optica
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el ement from which the subject-matter of claiml
differs in that the first surface is an aspherica
surface. According to the patent this solves the
probl em of spherochromati smintroduced by the binary
grating on the second surface. In D4 it is explicitly
stated that the spherical aberration of a |lens can be
elimnated by making it an asphere. In D4 such an
aspherical surface, which is costly, is avoided since
the binary grating on the second surface reduces both
the spherical and chromatic aberrations. However, it is
evi dent that spherical aberration can as well be
corrected by an aspherical surface.

It is indicated in D10 at page 26, third paragraph,
first sentence, that the binary grating el enent

i ntroduces intol erabl e spherochromati smin fast

systens. Therefore the skilled person is led to using
an aspherical surface as is suggested in the second and
third sentence of the cited paragraph.

Wth respect to the main request and the auxiliary
request 1 respondent Il has argued as foll ows:

The subject-matter of claim1l differs fromwhat is
disclosed in D4 by the first surface being an
aspherical surface. This aspherical surface has the
effect of correcting for spherical aberration. However,
this effect is general know edge, as is indicated e.qg.
also in D4.

Moreover, it is described in docunent D10 that for
certain applications, the lens according to D4 suffers
from spherochromati sm generated by the diffracting
surface. However, the skilled person knows that
spherical aberration can be corrected for by other
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means, nanely by an aspherical surface (see D4), which
woul d be the first surface in claim1l. The remaining
chromatic aberration can be corrected for by the second
di ffracting surface.

Respondent 11 enphasised that all features of the
clainmed invention with their corresponding effects are
present in D4 or D10. Only econom c reasons could have
prevented the skilled person from enpl oyi ng an
aspherical refracting surface together wwth a binary
grating surface approximting a Kinoformprofile in one
hybrid optical elenent.

Reasons for the Decision

1

1501.D

Adm ssibility of the appea

The appeal conplies with the provisions of Articles 106
to 108 and Rule 64 EPC and is therefore adm ssible.

I nventive step of the subject-matter of claim1l
according to the main request

D4, see section 4 at page 607, discloses an optica

el enment (infrared refractive/diffractive elenent) for
reduci ng aberration in an optical system said optica
el ement having first and second surfaces, said first
surface being a refractive surface (spherical |ens
surface) and said second surface being a diffractive
surface, wherein said second surface is a binary
grating surface approxi mting a Kinoformprofile
(Figure 1(a) shows a profile which is known in the art
as a Kinoformprofile, see title of reference 2 cited
at page 608 under "7. References" (reference 2 is
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referred to at page 605, |eft-hand colum, | ast
par agr aph)) .

It is stated in D4: "By allowing the refractive part of
the lens to do the mgjority of focusing, the
diffractive surface only has to correct for
aberrations" (see page 607, right colum, third

par agr aph, second sentence) and "The diffractive
surface is correcting for both spherical and chromatic
aberrations sinmultaneously" (see page 607, right-hand
columm, penultimate paragraph, |ast sentence). Hence D4
di scl oses an optical elenment according to the preanble
of claiml.

The present invention is based on the recognition that
such a refractive/diffractive optical elenent suffers
from spherochromati smintroduced by the diffractive

bi nary grating surface, see description of the
contested patent, page 2, lines 30 to 31. The solution
to this problemaccording to the characterising portion
of claiml, is to nake the refractive surface
aspherical. According to the description, page 3,
lines 21 to 23, the aspherical surface avoids nuch of
t he spherical aberration, whereas the binary grating
surface elimnates spherochromati sm

The probl em underlying the present invention is also
addressed in D10, which nakes reference to D1 (= D4)
and states that for a singlet |lens having a diffractive
structure on the second surface (binary grating
surface) spherochromati sm becones the dom nating
aberration, see page 25, last four lines. This
aberration can be tolerated in slow (F/ 2.4) systens but
not in fast (F/ 1) systens, see "5. Summary" at page 28.
The solution offered in D10 for avoi di ng
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spherochromatismis to replace the singlet lens by a
two- el ement system (doublet), i.e. two
refractive/diffractive | enses, see page 26, the

par agr aph bel ow Tabl e 1. However, such a doubl et system
approaches the performance of a conventional triplet
systemonly for a reduced field of view (FOV = £2.0°),
see Table 1, first row and last row, first line. In
contrast to that a two-el enment systemw th one
conventional aspheric surface (conventional aspheric
doubl et), equals the performance of the conventiona
triplet, see page 26, Table 1, first two rows, and
penul ti mate paragraph. This was a clear indication for
a person skilled in the art that a singlet |ens

enpl oyi ng an aspheric first surface and a diffractive
bi nary grating second surface woul d have conparabl e
spherical and chromatic aberrati ons.

It was therefore obvious for the skilled person
starting fromthe optical elenent disclosed in D4, to
make the first surface aspherical in order to avoid
spherochronmati sm

I nventive step of the subject-matter of claim1l
according to auxiliary request 1

Claim1 of the auxiliary request 1 is distinguished
fromclaiml1l of the nmain request by assigning the
respective functions to the two surfaces of the optica
el ement. However, it is evident that the aspherica
refracting surface will be designed for m nimsing
spherical aberration and that chromatic aberrations are
then reduced by the diffracting surface due to its
conpensating effect, since a refractive surface has a
wavel engt h di spersion proportional to the wavel ength
and a diffractive surface has a wavel ength di spersion
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proportional to the inverse of the wavel ength, see D4,
page 605, |eft-hand col umm, penultinmate paragraph.

Argunents of the appell ant

The appel |l ant has argued that D4 teaches that in an
optical elenment enploying a spherical first surface and
a binary grating second surface both spherical and
chromatic aberrations are reduced. Therefore there
woul d be no incentive for the skilled person to use an
aspherical surface.

However, the board is of the opinion that D4 al so
confirnms the general know edge of the skilled person

t hat spherical aberration can be corrected by an
aspherical surface, see page 605, |eft-hand col um,
second paragraph. Furthernore, it is indicated in D4 at
page 607, right-hand colum, fifth paragraph referring
to Figure 5 that such an aspherical surface does not
affect the chromatic aberrations. However, the skilled
person woul d expect that the remaining chromatic
aberrations could be cancelled by a diffracting surface
havi ng i nverse wavel engt h di spersion, see page 605,

| eft-hand col um, penultimte paragraph, and item3.1
above. The statenent in D4, that the diffractive
surface corrects for both spherical and chromatic
aberrations is understood in the sense that the

conbi nation of a diffracting surface with a spherica
surface is superior to a conbination of an aspherica

Wi th a spherical surface, as can be seen froma

conpari son of Figures 5(b) and 6.

Mor eover, the appellant has put forward the argunent
that the conbination of D4 wwth D10 does not result in
the invention since D10 provides a different solution,
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nanely two hybrid el enents.

Thi s argunent can not be accepted by the board since it
ignores the statements and results given in D4, related
to el enents enpl oyi ng aspheric surfaces, see item?2.3
above. It appears that the authors of D10 were
interested in replacing elenents enpl oyi ng spherica
surfaces (Conventional triplet systens) by hybrid

el ements having spherical first and binary grating
second surfaces, and avoiding the use of aspherica
surfaces for the obvious reasons outlined at page 25,
second par agraph. However, the skilled person derives
al so from D10 that an aspherical surface would be the
choice for mninmumchromatic effects, see page 26,
penul ti mat e paragraph.

Therefore, taking into due account the essentia
argunents of the appellant, it is concluded that the
subject-matter of claim1 according to the nain request
and the auxiliary request 1 does not involve an

i nventive step wthin the neaning of Article 56 EPC.

The i ndependent cl ains according to the auxiliary
requests 2 and 3 filed with letter dated 11.03.02 are
based on independent clains 8 and 12 as granted. The
opposition division had neither decided nor conmented
on these clainms. Therefore the board exercises its

di scretion under Article 111(2) EPC to remt the case
to the opposition division for further prosecution in
order to give the parties the opportunity to have those
requests considered at two instances.
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For these reasons it is decided that:

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

2. The case is remtted to the opposition division for
further prosecution on the basis of auxiliary
requests 2 and 3 (the main request and the auxiliary
request 1 being rejected as not allowable).

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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