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Summary of Facts and Submn ssions

1726.D

Eur opean patent application No. 90 309 073.6 was
refused by the decision of the exam ning division dated
4 March 1996. The ground for the refusal was that the
subject-matter of claim1 as anended according to the
request dated 21 July 1995 did not involve an inventive
step (Article 56 EPC), having regard to the prior art
docunent

D1: Journal of Materials Science, vol. 16, 1981,
pages 2449- 2456

| ndependent claim 1l on which the decision was based
reads as foll ows:

"1l. A process of fabricating a device conprising a
I11-V sem conductor conpound, which conprises the step
of etching the I11-V sem conductor conpound in an
aci di ¢ aqueous sol ution conprising dichromate ion,

CHARACTERI ZED | N THAT

said I'l1-V sem conductor conpound conpri ses
al um num said etching is conducted in an aqueous
et chi ng sol ution consisting of dichromate ion and
phosphoric acid, the concentration of said dichromate
i on being between 0.0001 Mand 0.1 Mand the
concentration of said phosphoric acid being between 0.1
and 10 M "

The reasoning of the exam ning division in the decision
under appeal can be sunmarized as foll ows:

(a) Docunent D1, which represents the closest prior
art, discloses a process according to the preanble
of claim1l. The clainmed process differs fromthis
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known process in that:

(1) the Il11-V sem conduct or conpound conpri ses
al um num

(ii) the etching solution contains only
phosphoric acid besides the dichromate ion
(K,Cr,0), and in that

(i1i1) the concentration ranges of the constituents
are specified.

(b) The objective problem addressed by the invention
iIs to provide an etching solution for etching an
Al containing Ill-V conpound.

(c) Docunent Dl suggests (page 2453, right-hand
columm, first paragraph) to use a K,Cr,0- H,SO,- HC
etchant system for etching vertical mrror |asers
in the GaAl As/ GaAs system It woul d have been
obvious to a skilled person to investigate the
effect of the etchant on GaAl As wi thout the use of
HCl, as such an investigation in respect of GaAs
is already disclosed in the docunent (Table 1). He
woul d have recogni zed that the presence of HO is
not required for etching GaAl As and that a high
selectivity can be obtained with respect to GaAs
in this case. The necessary optim zation of the
respective concentrations is only a routine task
for the skilled person.

The appel |l ant (applicant) |odged an appeal on 1 My
1996. The appeal fee was paid the sane day. The
statenent setting out the grounds of appeal was filed
on 10 July 1996.
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The appel | ant requests that the decision under appea
be set aside and a patent be granted on the basis of
the foll owi ng docunents:

Cl ai ns: 1to7 filed with the letter dated 21
July 1995

Descri ption: pages 1, 4 to 8 as originally filed
page 2 as filed with letter of 12
Sept enber 1994
page 3 as filed with letter of 30 May
2001

Dr awi ngs: Sheet 1/1 as originally filed

The appel |l ant has submtted essentially the foll ow ng
argunments in support of his request:

Docunent D1 relates only to the etching of GaAs and I nP
and discloses that the quality of the GaAs etched
surface decreases with decrease of the proportion of

di chromate ion (cf. page 2450, |eft-hand col um, second
full paragraph). However, the concentration of

di chromate ion specified in claiml is about one order
of magni tude | ower than the one taught in docunent D1.
It is further disclosed in this docunent that renoval

of HO fromthe etchant solution results in
unaccept abl e sl ow etch rates and surface quality.

Reasons for the Decision

1

1726.D

The appeal is adm ssible.
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The only issue in the appeal is that of inventive step
(Article 56 EPC).

Docunent D1, which is the only docunent cited in the
deci si on under appeal, discloses (cf. D1, Abstract) an
etching systemfor GaAs and I nP consisting of a K,Cr,O-
H,SO,- HO aqueous sol ution. Fromthe discussion in this
docunent of the results obtained by varying the

rel ative proportion of the etchant conponents, it
follows that in case of GaAs,

(1) the etching rate increases with increasing HC
proportion at a constant rate of K,Cr,O0 and H,SO,,

(ii) the HO free etchant has a slow etching rate of
0.03 pmi m n whereas the HC containing etchant
has an etching rate of nore than 12 pym m n, and

(i) the quality of the etched surface decreases with
decrease of the proportion of K,Cr,O (cf.
page 2450, |eft-hand colum, second ful
par agraph, and Table I).

Mor eover, the etch-profiles obtained in GaAs wafers
with the HO containing etchant show well defined
vertical walls whereas no such profiles were observed
with the HO free system Based on these observations
the aut hors suggest that the three conponent etching
solution can be used for formng vertical etched mrror
| asers in the GaAs/ GaAl As system (cf. page 2453 and
Figure 5). However, since in GaAs/ GaAl As | asers, the
vertical mrrors are fornmed only on the GaAs active

| ayer, it follows that the above di scl osure does not
inmply an etching of the GaAl As conpound using the three
conponents etchant. Thus, the etching of an al um ni um
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containing Il1-V conpound has not been disclosed in
this docunent.

The etchant enployed in the process of claim1l of the
application in suit differs fromthe one disclosed in
this docunent in that

(1) the etching solution is a two-conmponent system
and consists only of dichronmate ion and
phosphoric acid,

(ii) the Il11-V sem conductor conpound to be etched
contains alumnum and in that

(iii) the concentrations of dichromate ion and
phosphoric acid are as specified in the claim

The obj ective problem solved by the application, having
regard to these differences, is therefore the provision
of an etching solution for etching an Al containing
I11-V sem conductor conpound.

The Board is satisfied that this problemis solved by
the clained etchant, as the application discloses that
on GAAl As etch rates as high as 0.1 pnimn were
achieved (cf. Table I).

The Board agrees with the finding in the decision under
appeal that a skilled person, follow ng the suggestion
i n docunent D1 to use the three conponent etchant for
etching GaAs/ GaAl As, would be led to investigate

whet her or not the etchant would al so etch GaAl As.
However, the Board does not agree with the contention
in the decision under appeal that, since in this
docunent an investigation of the effect of the
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variation of the HO proportion on the etching of GaAs
Is reported, it was obvious to conduct such an

I nvestigation using the HO -free tw conponent etchant
of this docunment in the case of GaAlAs. In this
connection, the data in docunent D1 indicate that the
HCl -free systemetches GaAs at a very slow rate, which
is about three orders of magnitude snaller than the
rate of the full three conponent etchant solution so
that for all practical purposes, it cannot be regarded
as a useful etchant. Moreover, this docunent clearly
suggests to use the three conponent sol ution for
etching vertical mrrors, since no vertical etched
surfaces were achi eved by using the HO -free etchant.

I ndeed, the data shown for the HC -free etchant are a
conparative exanple which further enphasizes the
effecti veness of the HCl containing etchant.

Thus, the skilled person woul d not have expected the
HCl -free etchant to etch GaAl As at an acceptabl e
etching rate. In consequence, there was no notivation
in this docunent which would have induced the skilled
person to try the HO -free etchant on GAl As.

Furthernore, as the appellant has pointed out, the
amount of dichromate ion used in the present
application is about an order of magnitude | ower than

t he anmount used in docunent D1. In the Board' s view,
therefore, a skilled person would not have been induced
to try out etchant solutions with a | ower concentration
of dichromate ion, since docunent D1 clearly states
that the etched surface's quality degrades wth | ower
concentrations of dichromate ion.

In summary, in the Board's view, a skilled person would
not have consi dered the use of the etchant disclosed in
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docunent D1 to be suitable for etching an Al containing
I11-V conpound. Mbreover, he would not have been

i nduced by this disclosure to further nodify the
etchant so as to have a conposition as clained in
claim1.

For the foregoing reasons, in the Board's judgenent,
the nethod of claim1 was not obvious to a person
skilled in the art, so that it involves an inventive
step in the sense of Article 56 EPC. Dependent clains 2
to 7 concern preferred enbodi nents of the invention and
al so conply with the requirenents of Article 52(1) EPC

For these reasons it is decided that:

The deci si on under appeal is set aside.

The case is remtted to the departnent of the first
instance with the order to grant a patent on the basis
of the docunments as specified under itemV above.

The Regi strar: The Chai r man:

L. Martinuzzi R K. Shukl a



