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Summary of Facts and Subm ssi ons

1375.D

The Appel |l ant (Patentee) | odged an appeal against the
deci sion of the Qpposition Division on the revocation of
the patent No. 0 183 827 with the application No.

85 903 153. 6.

The opposition was based nerely on Article 100 b) EPC.

The Qpposition Division held that the ground of
opposition laid down in Article 100 b) EPC prejudiced the
mai nt enance of the patent.

O the docunents cited during the opposition proceedi ngs
and the opposition appeal proceedings, the following wll
be cited in this appeal decision:

D1: SPIE, vol. 237, 1980, International Lens Design
Conference (OSA), pp. 310-320 (G atzel: "New | enses
for mcrolithography");

D2: SPIE, vol. 237, 1980, International Lens Design
Conference (CSA), pp. 216-221 (Hoogl and:
"Systematics of photographic |ens types");

D3: SPI E, vol. 135, Devel opnents in Sem conduct or
M crolithography 111 (1978), pp. 77-82 (Buzawa,
Phillips: "Utraviolet objectives for subm cron

phot ol i t hogr aphy");

D4: SPIE, vol. 237, 1980, International Lens Design
Conference (CSA), pp. 329-336 (Phillips, Buzawa:
"Hi gh resolution | ens systemfor subm cron
phot ol i t hography");
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D5: SPIE, vol. 811, Opt. Mcrolith. Technol. for IC
Fabric. and Inspect., 1987, pp. 22-30 (Braat:
"Quality of mcrolithographic projection |enses");

D9: TROPEL cat al ogue, allegedly published in 1977 (see
first affidavit of Phillips, section 7.), cover
sheet, Table of Contents, pages 1-13 and a fina
sheet (nunbered by the Appellant as pages 8-23);

D11: Opt. Eng., vol. 15, no. 2 (1976), pages 90-94
(Hopki ns, Buzawa: "Optics for |aser scanning");

D12: Reprint from Laser Focus Magazi ne, Septenber 1980,
pages 82-85; reprinted pages nunbered by the
Appel | ant as pages 25-27 (Buzawa: "Lens system for
| aser scanners");

D13: J. Opt. Soc. Am 39 (1949), pages 719-723 (G ey,
Lee: "A new series of mcroscope objectives:
| . Catadioptic newtonian systens").

I11. Oal proceedings were held at the end of which the
Appel  ant requested that the decision under appeal be set
asi de and the patent be maintai ned as granted.

The Respondent (Qpponent) requested that the appeal be
di sm ssed.

| V. The i ndependent clains read as foll ows:
"1l. A deep UV lithography systemconprising a |aser (12)
whi ch inherently emts relatively w de bandw dth

el ectromagnetic radiation, and a |lens assenbly (108) in
optical comunication with said | aser, said | ens assenbly

1375.D N
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exhi biting acceptably | ow chromatic aberration to the

| aser radiation inpinged upon the assenbly, CHARACTERI SED
IN THAT the I ens assenbly is made of fused silica, which
fused silica would i nherently exhibit unacceptably high
chromatic aberration to the relatively w de bandw dth

radi ation inherently emtted by said | aser, and in that
means (54) are provided for sufficiently narrowi ng the
bandwi dth of the radiation emanating fromsaid | aser and

i mpi ngi ng upon the fused silica so as to achieve
acceptably | ow chromatic aberration.”

"8. A nethod of achieving acceptably | ow chromatic
aberration of laser radiation transmtted via a |l ens
assenbly in an optical |ithography system the |aser
inherently emtting relatively w de bandw dth

el ectromagnetic radi ati on, CHARACTERI SED | N THAT t he | ens
assenbly is made of fused silica which would inherently
exhi bit unacceptably high chromatic aberration to the
relatively wi de bandwi dth radi ation inherently emtted by
the laser, and in that the nmethod further conprises
narrow ng the bandw dth of the radiation emanating from
the | aser and inpinging upon the lens assenbly to a
sufficient extent so as to achi eve acceptably | ow

chromatic aberration.
The remaining clains are dependent on clains 1 or 8.

V. The Appellant's arguing is sunmari zed as fol |l ows:
Claim1l contains two inventions, nanmely one concerning
t he means for narrowi ng the bandw dth of the |ight
emanating fromthe | aser and the other concerning the

| ens assenbly made of fused silica. The EPC does not
demand that two inventions be disclosed in one patent

1375.D N
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specification and thus the specification need not contain
detailed informations how to design a suitable |ens
system

Claim 1 does not contain restrictions to the |ens system
requi ring an amazing quality standard. Neverthel ess high
quality was possible in 1984 since only nonochromatic
aberrations nust be corrected. According to D11 and D12,
design of lens systens is sinplified significantly if it
is to be used at only one wavelength. In 1984, 1.25 pm
resolution was the state of the art and not subm cron
resol ution.

When a lens was to be designed, first the skilled person
has to start froma known | ens design. In this field
there were no textbooks showi ng suitable | ens designs.
There was no shortage of starting points (for details,
see paragraphs 2 to 7 of section 2.6 below). Every lens
designer had to have a repertoire of |lens designs for his
wor k. When designing a new | ens system he had to | ook

t hrough said fund of |ens designs and to select an
appropriate starting point |Iens system The schematic

| ens systenms shown in D3 and D4 were sufficient for this
pur pose since exact optical data were not necessary for
the skilled |l ens designer. Mreover, said | ens system was
sold before the priority date, see D4 page 335 paragraphs
3 and 4. As far as the m croscope objective of D13 is
concerned, it is submtted that reflective | ayers were
usual in the art.

A suitable starting |l ens system design had then to be
changed by a conputer programto a | ens system suitable
for the purpose of the patent-in-suit. In 1984, such a
program was avail able and did not require intervention by
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t he designer. Moreover, low | evels of intervention were
routine in the I ens design process. Correcting
aberrations other than chromatic aberrati on was a process
that was encountered routinely and frequently in the

desi gn of | enses.

The appeal ed decision cane very shortly after the |engthy
subm ssions by the Respondent and before the Appell ant
had an opportunity to respond to those new i ssues.

The Respondent's arguing is sunmarized as foll ows:

As to the "two inventions' argunent” of the Appellant:
The I ens systemof the patent-in-suit is an essenti al

part of claiml1 and thus the specification nust contain
sufficient informati ons how to design an appropriate |ens
assenbly or the skilled person should have been able to
devel op such a |l ens assenbly.

The patent-in-suit deals wwth a high quality |ens system
and thus very high quality properties nust be achieved.

The | ens systens proposed by the Appellant as starting
poi nts were unsuitable for the purpose; either details
were not or too late nmade available to the public or the
| ens systens differ too much fromthe final design. Wen
starting fromone of the | ens systens proposed by the
Appel  ant (see section 2.6 below), the skilled person was
not able to arrive at a suitable all-fused-silica |ens
assenbly w thout an excessive anount of trial and error.

After revocation of the patent by the Qpposition Division
on the basis of Article 100 b) EPC, the burden of proof
that the sufficiency requirenents of the patent are net
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has shifted to the Appellant.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Sufficiency

2.1 Irrespective of the question raised by the Appell ant
whet her each of the independent clains contains one
i nventive concept or two such concepts, it is necessary
for the purpose of Article 100 b) EPC that the
specification of the patent-in-suit provides sufficient
i nformati on enabling the average skilled person to
realize the subject-matter defined by such a claim that
is a subject-matter with all features of such a claim
Moreover, in the present case narrowi ng of the bandw th
of the laser light and the fused silica | ens assenbly are
linked to such an extent that both are nmutually dependent
and thus necessary to realize the subject-matters of the
i ndependent cl ai ns.

2.2 According to claim1l1, the |lens assenbly is nmade of fused
silica and forns part of a deep ultraviolet |ithography
system and, according to the introductory paragraph of
the patent specification, the invention relates to
apparatus for achieving short-wavel ength opti cal
l'ithography, in particular at 248.4 nm said apparatus
bei ng adapted for fabricating high-quality fine-line
sem conduct or devices, for exanple for very large scale
integration (VLSI) chips processing. It was not disputed
by the parties that the I ens assenbly (108) which is
schematically shown in Fig. 2 as a sinple biconvex |ens

1375.D N
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108 only synbolizes a plurality of |lens elenments formng
a lens system of very high standard. In the opinion of
the Board, such a lens assenbly is anpongst the highest
quality of all the lens systens in the world, see also
the requirenents for such an assenbly as |laid down in the
foll ow ng subsection 2. 3.

The technical problemunderlying the solution according
toclaimlis, therefore, to provide a |ithographic
systemwhich is designed for use in the deep ultraviolet
wavel ength range, in particular at 248.4 nm the solution
of this problemrequires a |l ens assenbly nmade excl usively
fromfused silica and having very high quality, in
particul ar high resolution and | ow distortion (see col. 1
lines 10-27 and 38-40, col. 3 lines 15-28 and 46-52,

col. 4 lines 30-31 and col. 10 lines 50-51).

In view of the fact that prior art provides or at | east
demands a resolution of ultraviolet |ens assenblies well
below 1 ym rather below 0.5 um (D1, page 317: 0.9 pm
D3, page 77 |last but one paragraph: " ... technol ogical
advances ... have now progressed to the point where 0.5
to 0.6 mcron lines are now a definite requirenment."” and

| ast paragraph of page 81: 0.5 mcron lines can be
achieved."; D4, last paragraph: " ... it is reasonable to
expect ... 0.5 microns or less."), the all-fused-silica

| ens assenbly nust be properly corrected for al

di fferent kinds of nonochromatic | ens aberrations such
that patterns of sub-m cron di nensions can be projected
onto the surface of resist-coated wafer. An increased
depth of focus is required, for wafers are not flat but
have steps. The object and inage field sizes are | arge
(see e. g. the abstract and page 316 | ast paragraph of D1

and D4 Table 1) and have to be flat.
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Such a high resolution in conbination with said
particul ar object and i mage di nensions can only be
achieved if the Il ens assenbly is accurately corrected for
nmonochromati c aberrations, such as Petzval curvature and
fifth order distortion. The difficulty in producing a

| ens system of the required quality is mainly caused by
the correction of nonochromatic aberrations and not by
that of chromatic aberrations. Reference is made to D1
where al so chromatic aberration has to be corrected and
where it is nevertheless stressed that the fifth-order
distortion remains the [imting aberration of |enses for
m crolithography (see e. g. page 319 third paragraph).
Docunments D11 and D12, which were introduced by the

Appel lant, refer to Il ens systens for |aser scanning which
belong to a different type of lens systemwhich e. g. do
not require a large focus depth.

Designing a lens systemfromfused silica that neets the
above-nentioned criteria and works at such a short

wavel ength is much nore difficult than designing a nulti-
material |ens system working at | onger wavel engt hs. Due
to the lowrefractive index of silica, spherica
aberration increases considerably and the increased
curvature needed | eads to nuch tighter manufacturing

tol erances (see e. g. D3 page 78 first half). To be able
to exceed the limt of 365 nmto shorter wavel engths for
m crolithography | enses, datzel, at the end of his
article in D1, cones to the conclusion that "the gl ass
manuf acturers will have to cone up with new gl asses or
the optical designers will have to invent systens nade of
quartz glass and fluorite”. This nmeans that the average
skill ed person was confronted wth consi derabl e
difficulties when trying to put into practice a suitable
| ens assenbly.
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Though al so bendi ng and spacing contribute to Petzval sum
correction (see D2 page 219 at the botton), the neans
used in practice to reduce the Petzval sum and thus inage
field curvature is to select different materials for
col l ective and divergent el ements having considerably
differing refractive indices (see D1, pages 310 and 311).
Restriction to only one Iens material makes it thus nore
difficult to reduce the Petzval sumand thus inmage field
curvature

Furthernore, the | ens assenblies designed for the |ong
wavel ength ultraviolet, e. g. for 365 nm can still be
tested at 405 nm because the axial image at this

wavel ength is still well corrected but those designed for
248.4 nm cannot be tested by visual inspection (see D3
page 81 paragraphs 3 and 4: "Perhaps one of the nost
frustrating aspects of producing these | enses is that of
testing ... "). For off-axis behaviour only optical
transfer function (OIF) neasurenents woul d be usabl e

whi ch are a poor diagnostic, i. e. they are hardly usable
during the manufacturing, nmounting and centring phase,
but only effective for testing the conpleted | ens
assenbl y.

According to the attacked patent (see col. 3 lines 20-25
and 46-51), a lens assenbly suitable for the |ithography
systemof claim1l was not available to the public at the
priority date. This has not been disputed by the

Appel | ant .

The di scl osure concerning the I ens assenbly in the
specification of the attacked patent is very scant.
According to the description (see col. 4 lines 27-36),
the I ens assenbly has only to neet sone conditions in
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view of the use of the assenbly for high-resolution

i thography. The all-fused-silica | ens assenbly shoul d be
devel oped for operation with a laser |ight the bandw dth
of the wavel ength of said |ight being reduced to | ess

t han about 0.01 nmso as to be free of chromatic
aberrations. To neet this condition, a pul sed exciner

| aser emtting light at 284.8 nmis conbined with a
bandw dt h- narrowi ng assenbly. Hence, the patent teaches
that said | ens assenbly shoul d provide the desired
resolution, preferably for said wavel ength. However, said
specification does not disclose any details concerning
the design paraneters (nunber of and type of |enses,

e. g. use of aspheric lenses, lens radii, axial distances
etc.) nor does it provide any specific enbodi nent of a

| ens assenbly.

Mor eover, the Appellant did not furnish evidence for the
average skilled person's ability to design such a |lens
assenbly, e. g. by presenting suitable basic handbooks or
t ext books.

In the absence of such an evidence and any specific
teaching fromthe patent in respect of the |ens design
provi ding the necessary properties set out in section 2.3
above, the Appellant should at | east have furnished

evi dence that the average skilled person was able to
realize said |l ens assenbly on the basis of the teachings
of the prior art (it remains the question as to whether
the cited prior art docunents represent comon general
know edge of the average skilled person).

The Appel lant indicated that the follow ng | ens
assenblies could be used as starting points:
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a multi-material |ithographic |ens assenbly

desi gned at Tropel in 1977 for use with a 365 nm
(Hg-i-line) source nmentioned in D9; apparently, a
schematic of said lens is shown in Figs. 1 and 2 of
D3 and Fig. 1 of D4 (see e. g. the first affidavit
of Fischer, section 22., the second affidavit of
Phillips, section 15., and the fourth affidavit of
Phillips, section 6.);

a multi-material l|ithographic | ens assenbly
designed at Tropel in 1985 for use with a 365 nm
(Hg-i-line) source (a schematic of said lens is
shown in EXHI BIT 3 of the first affidavit of
Phil lips);

the "Braat lens", a nmulti-material |ithographic

| ens assenbly published in D5 for use with a 405 nm
(Hg-h-l1ine) source; a schematic of said lens is
shown in Fig. 1, the optical data are contained in
Tabl e 1,

in the second affidavit of Phillips, section 3.,
t he Appellant nentions that, as a starting point
all-fused-silica |l enses were used as W/

col l'i mat ors;

single glass | enses were used in special W

m cr oscope objectives; as an exanple of the latter,
he nmentioned the objective with fluorite refractive
el ements shown in Fig. 3 of D13;
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(6) every lens designer has a "repertoire" of |ens
systens containing a |l ens system appropriate as
starting point.

The publications D3 and D4 where the |l ens assenbly (1) is
di scl osed in schematic drawi ngs do not provide the

numeri cal data concerning e. g. the lens radii, spacings,
glass materials, cenents. The catal ogue pages accordi ng
to D9 do not show any | ens assenbly or any geonetric data
of the I ens system The Appellant alleged that such a

| ens assenbly was sold before the priority date and
referred to D4 page 335 ("A 40 nm | ens has been installed
in a Jade Step and Repeat canera at Ferranti, Ltd. in
England ... A 26 mmlens has been installed in a Mann
canera at Hansom Air Force Base ... "). However, he did
not indicate and provide evidence of the conditions, such
as secrecy and accessibility, of the sold | enses and the
optical data of the sold | enses.

Since (2) was designed only in 1985 and (3) was discl osed
only in 1987, they are inappropriate as starting points
for denonstrating sufficiency of the patent.

As to (4) and (5), the Appellant has not furnished
details of the lens (4) and the ("converted") |ens
assenbl i es devel oped from (4) and (5). Moreover, the |lens
system (5)/ D13 refers to a m croscope objective working
by a conbination of reflection (using mrrors) and
refraction whereas projection | enses work by refraction
only. The object and inmage fields of m croscopes are nuch
smal | er than those of mcrolithography |enses.

The Appel | ant has not provi ded evidence for his
allegation that said "every skilled" person has a
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"repertoire"” (6) of |lens systens and has not indicated
whi ch | ens systens are in any case conprised by it.
Moreover, it is, apparently, not a published starting
poi nt and cannot be characterized as common gener al
know edge.

Thus none of the lens systens (1) to (6) would have
provided a | ens designer of average skill with a suitable
starting point.

In the absence of an appropriate starting point, it is
not necessary to deal with the question as to whether the
average skilled person was able to carry out the further
steps necessary to convert the nulti-material |ens
systens to an all-fused-silica |lens assenbly with the
requi red properties.

In the proceedi ngs before the Opposition Division, the
burden of proving that the objections raised under
Article 100 b) EPC have been substantiated lay with the
OQpponent. However, after revocation of the patent by the
Qpposition Division, the burden shifted to the Appell ant
(Patentee), who nust denonstrate on appeal that the
reasons for revoking the patent were not sound, that is
that the Opposition Division' s decision was wong as to
the nmerits (follow ng decision T 0585/92, QJ EPO 1996
129, which was nentioned al so by the Respondent during
the oral proceedings). The Appellant did not succeed in
denonstrating that the attacked decision was deficient as
to its substance.

Since sufficient disclosure of the aspect of the patent
defined by claim1 is to be denied, it is not necessary
to deal with sufficiency of the disclosure of the aspects
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of the patent defined by the remaining clains, in
particul ar as defined by independent claim 8.

3. The Appel lant alleged that the appeal ed deci sion cane so
early that he had no opportunity to respond to those new
i ssues. However, said decision canme nore than four nonths
after despatch of the subm ssions to the Appellant, which
is considered as being tine enough to respond to those
i ssues or at least to request that the decision of the
Di vi si on be postponed for sone tine.

O der

For these reasons, it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana E. Turrini

1375.D



