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Summary of Facts and Submn ssions

2191.D

The appel | ant (opponent) | odged an appeal on

20 Decenber 1996 agai nst the decision of the opposition
di vi sion, dispatched on 4 Novenber 1996, rejecting the
opposi tion agai nst the European patent No. 0 404 565
pursuant to Article 102(2) EPC. The fee for the appea
was paid on 20 Decenber 1996. The statenent setting out
t he grounds of appeal was received on 6 March 1997.

The opposition was filed against the patent as a whol e
and based on Article 100(a) together with
Articles 52(1) and 56 EPC

The opposition division held that the grounds for the
opposition nentioned in Article 100(a) EPC did not
prej udi ce the mai ntenance of the patent unanended,
having regard inter alia to the followi ng prior art
docunents cited in the opposition proceedings:

D3: DD A-251 905

D4: G Wnstel et al., Optoelektronik I, Springer-
Verl ag, 1980

D5: Japanese Journal of Applied Physics, vol. 27, no.
12, Decenber 1988, pp. L2404-L2407

Oral proceedings, which were requested by the appel |l ant
as an auxiliary request, were held before the Board on

1 August 2001. The respondent (patentee), although duly
sunmoned to oral proceedings with the conmuni cation of

9 May 2001, did not appear.

The appel |l ant requested that the decision under appea
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be set aside and the patent be revoked.

The respondent had requested that the appeal be
di sm ssed.

The wordi ng of independent clains 1 and 6 form ng the
basis of the contested decision reads as foll ows:

"1. A conpound sem conductor device conprising a
conpound of an el enent of group I11-V of the periodic
tabl e, wherein roughness is fornmed on the surface of
sai d conmpound sem conductor and a SiN, filmis forned on
sai d rough surface."

"6. A surface treatnent nethod of a conpound

sem conduct or conprising a conmpound of an el enent of
[11-V of the periodic table, wherein roughness is
formed on the surface of said sem conductor by a

physi cal or chem cal nethod, and a SIN filmis then
formed on the rough surface by a reduced pressure CVD
nmet hod, plasma CVD nethod or sputtering nethod."

The appel | ant argued essentially as foll ows:

- Docunent D3, which is the closest prior art,
di scl oses a surface rougheni ng nethod of a group
[11-V light emtting diode for increasing its
| um nance. The only difference between the device
claimed in claiml1l of the patent in suit and the
device disclosed in this docunment is, therefore,
the presence of a SIiN, filmon the roughened
surf ace.

- It was known, however, from docunment D5 that a
thin native oxide forns on the surface of 111-V
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phot odi odes when exposed to air, causing long term
failure of device performance. To avoid oxidation
of the device's surface a Si O-, Si;N,- or

pol ym de-fil mwas used for surface passivation
This filmwas al so enpl oyed as an antirefl ection
coating to maxim ze the output of light. For a
skilled person it was obvious to choose the nost
suitable material fromthe three materials
mentioned in docunment D5 as an antireflection
coating and a passivation layer in the |ight
emtting diode of docunent D3.

The skilled person would also arrive at the

cl ai mred device in an obvi ous manner by using a
quarter wavelength layer of SiQO Si O and Si;N, for
i ncreasing the transm ssion of |ight, as suggested
i n docunent D4.

Mor eover, docunent D5 shows in Figure 1 a cross
sectional view of the photodi ode used. It is clear
to the skilled person that the nmesa structure

enpl oyed was obtai ned by etching. However, etching
a material produces usually a roughened surface.
As the patent does not pose any specific

requi renents on the roughness for the performance
of the invention, all the essential elenents of
the device of claiml, nanely a roughened surface
and a SIiN |l ayer, were at |east suggested by this
docunent .

He further pointed out that with respect to
claim6 of the patent in suit, docunents D3 and D5
di scl ose, respectively, the surface roughening and
the SiN | ayer form ng nethods specified in this
claim



VII.

2191.D

- 4 - T 0049/ 97

The respondent argued essentially as foll ows:

The invention as clained increases the noisture
resi stance of a sem conductor device by neans of a
protective film which itself is not easily

det achabl e due to the roughened surface of the
sem conduct or device. The conbi nation of a
protective SiN, filmand a roughened surface

i ncreases the |um nance and durability of the

sem conductor device. The resultant effects are
surprisingly greater than the sumof the effects
of the individual features (see the patent in suit
page 5, lines 32 to 35 and Table 1).

However, the problem of noisture degradation is
not addressed by docunment D3. Furthernore, the

oxi dation of the material is only nentioned in
connection with the chem cal etching process.

Thus, there is no reason why the person skilled in
the art would consider the problens presented by
noi sture or accel erated agei ng when reading this
docunent .

Docunent D5 al so does not address the probl em due
to noisture and no distinction is made in this
docunent between the three materials proposed for
t he passivation layer. This docunent discloses a
hi gh efficiency photodiode, i.e. a |light absorbing
device, and has, for this reason, no relation with
the present invention.

Moreover, there are no reasons why the skilled
person woul d have conbi ned the teachings of
docunents D3 and D5, since they are individually
concerned with quite different problens.
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- Docunment D4 does al so not address the effects of
nmoi sture and again no distinction is nade between
the different materials proposed for the quarter
wavel ength | ayer, although such a difference is
crucial to the patentee's invention (see the
Conparative Exanple). This docunent is nerely
concerned with increasing the transm ssion
coefficient for vertically incident rays on a
pl anar surface.

Reasons for the Deci sion

1

2.1

2.2

2191.D

The appeal is adm ssible.

I nventive step (Article 56 EPQC)

The only issue in the appeal is that of inventive step.

It is common ground that docunent D3 represents the
cl osest prior art.

Thi s docunent discloses a chem cal, wet etching nethod
for roughening the surface of I1l1-V light emtting

di odes in order to increase their |lum nance and to

i nprove the contrast between the light emtting and the
metal lization regions (cf. Abstract and page 1, second
full paragraph). The nethod is enpl oyed on easily

oxi di zabl e ("oxi dati onsenpfindliche") I11-V conpounds,
such as GaAs and GaAl As (cf. page 2, second and fourth
full paragraphs).

The conpound sem conductor device clained in claim1 of
the patent in suit differs fromthis known device in
that a SIN,  filmis forned on the roughened surface.
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According to the patent in suit, the presence of the
SIN, filminproves the noisture resistance of the

devi ce, extending its service life by preventing

oxi dation, and al so increases the external quantum
efficiency by preventing internal total reflection of
the generated light (cf. page 2, lines 24 to 26 and 28
to 33).

The objective technical problem addressed by the patent
having regard to docunent D3 is, therefore, to increase
the service life and the light output of a conpound

sem conduct or devi ce.

It is known from docunent D5 that GaAs develops a thin
native oxide | ayer when exposed to air and that this
effect causes long termfailure of the device
performance. Although in this docunent the disclosed
sem conduct or device is a photodiode, it is clear to
the skilled person that the oxidation process is

i nherent to the material and is not limted to a

speci fic device.

To prevent the oxidation of the material a surface
passi vation |layer made of Si O, Si;N, or polymde is
enpl oyed in this docunent. This layer is additionally
used as an antireflection coating by adjusting its

t hi ckness according to the quarter wavel ength rule (cf.
page L2405, left hand columm, first full paragraph).

According to docunent D5, the dark current is related
to the presence of the oxide |ayer and the snall est
reverse-bias dark current is obtained with a

passi vation |ayer made of Si3N, (cf. Figure 2). For the
skilled person it would therefore be clear that Si;N, is
the best choice for surface passivation and for
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preventing surface oxidation and, in consequence, he
woul d, apply a Si;N, layer to the device known from
docunent D3 in order to protect it from oxidation and
i nprove its |ight output.

However, the problem of noisture resistance is, in the
Board's view, intimately related to the probl em of
surface oxidation. In consequence, the skilled person
woul d recogni ze that the use of a passivation |ayer as
proposed in docunent D5 would al so sol ve the objective
technical problemthat the patent in suit addresses.

Docunent D4, which is a textbook on optoel ectronics,
suggests the use of quarter wavelength filns of
materials having a suitable index of refraction for

i ncreasing the light transm ssion coefficient and,
consequently, the external quantum efficiency of a

pl anar light emtting diode. The filns index of
refraction (n) should be equal to the geonetric nean of
the indices of air and the sem conductor material. In
the case of GaAs or Al GaAs, having an index of
refraction of about 3.3, the geonetric nean lies
between 1.8 and 1.9. This docunent further suggests
SiO SiO or SigN, filnms as possible filmmaterials.

The skilled person would, for this reason, apply a
gquarter wavelength filmon the |ight emtting diode
known form docunent D3 in order to increase the |ight
transm ssion and, accordingly, the light output. In
particular, he would select a filmmaterial having an
i ndex of refraction falling within the range specified
in this docunent.

The respondent referred to the conparative exanple
given in the patent in suit to show that all the
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materials nmentioned in docunents D4 and D5 are not
equi val ent to each other and that nmaxi mum i ght
transm ssion is only achieved with a SIN film

In this connection, it was contended by the respondent,
that in the conparative exanple using a Si O, protective
film(n = 1.5 on an AlGaAs light emtting diode the
refl ectance reached a m ni num val ue of only 3. 6% and,
consequently, a high | um nance output could not be
obtained (cf. page 5, lines 11 to 14 and Figure 11). In
contrast, by using a SIN, protective film(n = 1.9) the
m ni mum refl ectance achi eved was as | ow as 0.2%

(cf. page 4, lines 44 to 48 and Figure 10).
Consequently, according to the respondent, the
conparative exanple illustrates a nuch higher
performance achi eved by using SiN as material for the
antireflection coating.

The Board, however, does not recogni ze any unexpected
effect in this conparison. In fact, docunent D4

di scl oses that for satisfying the quarter wavel ength
condition the films refraction index should be between
1.8 and 1.9. This condition is satisfied by the Si N
filmused (n = 1.9) but not by the SIQ film(n = 1.5).
Consequently, the skilled person would expect a | ower
reflectance for the fornmer material and woul d,
therefore, use a SiN, coating instead of a fil mnade of

Si O,

The respondent further contended that the noisture

resi stance achi eved by a device in which surface
roughness is conbined with a SiN, protective filmis
surprisingly high. In Table | of the patent in suit

val ues are shown for the residual [um nance ratio after
havi ng perforned a noisture resistance test on the
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device. This Table gives the values of a device with
only a SiN, filmforned on it, a device having only
surface roughness and a device in which both neasures
are present. For the first two devices the | um nance
drops to about 82%of its initial value and for the
third device to 96. 7% after the devices were subjected
to noisture resistance tests. After a further test
series, the residual |um nance further decreases to
about 77% when each neasure is applied independently
and to 93. 6% when both neasures are conbined. This
result, according to the respondent, clearly shows a
synergetic effect between surface roughness and the
protective filmwhich is greater than the sum of the
I ndi vi dual effects.

However, Table 1 of the patent does not provide the

| um nance reduction after the noisture test in case of
a device wthout a rough surface and w thout a
protective film Such a reference value is, however,
required to determne the effect of each individua
measure on the noisture resistance of the device. As
the individual contribution of each nmeasure cannot be
determi ned, it cannot be established how the conbi ned
effect relates to the effect of each individua
measure. In consequence, fromthe values given in
Table 1 of the patent in suit no conclusion can be
reached regardi ng any synergetic effect of both the
measures in the clainmed device.

In the Board's view, a skilled person, based on the

di scl osure of docunment D5, would have fornmed a SIN, film
on the device disclosed in docunent D3 to address the
techni cal probl em nenti oned above. The subject-nmatter

of claiml1, therefore, does not involve an inventive

st ep.
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The surface treatnent nethod cl ai med in i ndependent
claim6 differs fromthe nethod disclosed in docunent

D3 inthat a SIN, filmis fornmed on the rough surface by
a reduced pressure CVD nethod, a plasma CVD nethod or a
sputtering method.

However, in docunent D5 the SizN, filmis fornmed by
plasma rf sputtering (cf. D5, page L2405, |eft hand
colum, end of the second paragraph).

I n consequence, for the above reasons and the reasons
advanced in respect of the subject-matter of claiml
the subject-mater of claim6 does not involve an

i nventive step, having regard to the teachi ngs of
docunents D3 and Db5.

For the above nentioned reasons, in the Board's
judgenent, the subject-matters of clains 1 and 6 of the
patent in suit do not involve an inventive step in the
sense of Article 56 EPC and are, therefore, not

pat ent abl e.

Non- appearance of a party at oral proceedings

As stated under point |l above, the respondent did not
appear at the oral proceedings wthout any prior
notification that he intended to do so.

According to decision G 4/92 (QJ 1994, 149) of the

Enl arged Board of Appeal, a decision against a party
who has been duly summoned but who fails to appear at
oral proceedings may not be based on facts or evidence
put forward for the first tinme during those ora
proceedi ngs.
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As the present decision is based on facts consi dered
already in the witten opposition appeal proceedings
and no new facts or evidence were presented during the
oral proceedings held on the 1 August 2001, the
respondent’'s right to be heard has been respected
(Article 113(1) EPC).

If a party, although having been duly sunmoned, does
not appear at the oral proceedings and did not notify
the Board that it intended to do so, an apporti onnment
of costs may be ordered for reasons of equity (cf.

T 930/92, QJ 1996, 191). In the present case, as there
was no request for the apportionnent of costs by the
appel l ant pursuant to Article 104(1) EPC, each party
shall neet the costs he has incurred.
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For these reasons it is decided that:

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

2. The patent is revoked.

The Regi strar: The Chai r man:
D. Spigarelli R K Shukl a

2191.D

T 0049/ 97



