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Summary of Facts and Submn ssions

2020.D

Eur opean patent application No. 91 305 737.8 was
refused in a decision of the exam ning division dated
23 July 1996. The ground for the refusal was that
clains 1 and 6 filed with the letter dated 14 February
1995 were not clear, contrary to the requirenents of
Article 84 and Rule 29(1) and (3) EPC.

In the exam nation proceedings, the following prior art
docunents were cited:

D1: Patent Abstracts of Japan, vol. 14, No. 178,
10 April 1990 & JP-A-2-031 479;

D2: Applied Physics Letters, vol. 56, 7 May 1990,
pages 1828 to 1830; and

D3: Conference Proceedings of the "Laser and El ectro-
Optics Society Annual Meeting", 17 to 20 Cctober
1989, pages 422 to 423.

The reasoning in the decision can be sunmarized as
fol | ows:

(a) The term "selective desorption” in claiml is not
clear, since it can nean either selective with
respect to the conposition of the |ayers or
selective with respect to unirradiated areas. In
the fornmer case, claim1l | acks the essentia
features specifying the paraneters of the
i rradi ati ng beam (wavel ength, energy of the
irradiating bean), as well as the paraneters of
t he sem conduct or (bandgap, optical absorption,
tenperature). Since different processes of
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desorption or evaporation may be involved by the
use of an irradiati on beam as broadly defined in
claim1l, the above paraneters cannot be considered
as common features which are obtainable by routine
experi nents.

In case the "sel ective" desorption is interpreted
as selective with respect to unirradi ated areas,
it is not specified in claim1 that the quantum
well layer is thicker in the apex of the groove

t han anywhere el se, a feature considered to be
essential for such a desorption process.

(b) Furthernore, interpreting the subject matter of
claim6 in the light of the description, it does
not involve an inventive step having regard to
docunent D3.

The deci sion does not deal with novelty and inventive
step of the subject matter of claiml1l. During the

exam nation proceedi ngs, the exam ning division had
however inplied under item7 of the communication dated
17 Qctober 1994 that a main claimrelating to a process
of fabrication of a quantumw re nmay be all owabl e.

The appel l ant (applicant) | odged an appeal, paid the
appeal fee, and filed a statenent of the grounds of
appeal together with two sets of clainms formng a main
and an auxiliary request, respectively, all on

14 Sept enber 1996.

In response to a conmuni cation of the Board, the
appellant filed with a letter dated 10 July 2001 new
clains 1 to 9 together with an anended page 2 of the
descri ption.
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The appel |l ant requested that the decision under appea
be set aside and a patent be granted on the basis of
the foll owi ng docunents:

d ai ns: 1to9filed with the letter dated 10 July
2001

Description: pages 1 and 3 to 9 as originally filed
page 2 filed with the letter dated 10 July
2001

Dr awi ngs: Sheets 1/4 to 4/4 as originally filed.

In addition, oral proceedings were requested as an
auxi |l iary request.

Caim1 in accordance with the appellant's request
reads as foll ows:

"1l. A nethod of form ng a sem conductor structure (1)
on a substrate layer (12), the structure including
a longitudinally extending body (38) in which
charge carriers are quantumconfined in the two
di mensi ons orthogonal to the axis of the body,
whereby the body forns a so-called 'quantumwre',
the nethod conprising the steps of:

epitaxially depositing a |ayer (22) of

sem conductor quantumwel|l material on a substrate
| ayer (12) of sem conductor material having in its
surface a channel (14) having sidewalls (16, 18)
whi ch converge in depth;

interrupting the deposition process after the
deposited | ayer has reached a chosen dept h;
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directing a beam of radiation at the deposited

| ayer (22) to evaporate in situ portions (30, 32)
of the |ayer (22) overlying the surface bordering
the channel (14) and overlying the upper parts
(26, 28) of the sidewalls (16, 18) of the channe
(14), down to the interface with the |ayer beneath
IS, so as to selectively desorb the deposited
material to | eave a |ongitudinally-extending
coherent body (38) of deposited sem conduct or
material in the channel (14); and epitaxially
depositing at |east one further |ayer (40) of

sem conductor material on top of the resultant
structure.”

VI, The appel | ant presented essentially the follow ng
argunments in support of his requests:

(a) The term "selectively desorbing" inclaiml
provi des a sufficient definition which indicates
to a skilled person what is to be achieved, that
i's, knowi ng the conpositions of the cladding and
the quantumwel |l |ayers, and the anount of
mat eri al whi ch has been deposited as the quantum
wel | layer during the deposition process on the
cladding layer, it is possible for a skilled
person to determ ne through routine experinents,
the anount of material in the quantumwell | ayer
whi ch has to be renoved by desorption to formthe
coherent body of deposited sem conductor material.

(b) As to the statenent in the decision under appea
that it is possible to understand that the
desorption is not |inked with the conposition of
the layer, but is selective with respect to the
irradiated area, it is submtted that this is

2020.D Y A
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clear fromthe description of the invention (cf.
page 4, lines 26 to 30 and |ine 37 to page 5,

line 6 and Figure 2). Mreover, it is submtted
that it is not a necessary condition for the
performance of the invention that the quantum wel |
| ayer is thicker in the apex of the groove.

Reasons for the Deci sion

3.1.1

2020.D

The appeal conplies with Articles 106 to 108 and Rul e
64 EPC and is therefore adm ssible.

Amendnents (Article 123(2) EPC)

Caim1l contains the features of claim1 as filed and
has been anended for clarity. The Board is therefore
satisfied that the requirenents of Article 123(2) EPC
are net. It is also noted that in the decision under
appeal, the question of added subject~matter was not an
i ssue.

Clarity (Article 84 EPQ

In the decision under appeal, it was held that the term
"sel ectively desorbing” in claim1l was not clear, since
it was anbi guous whet her the desorption was "sel ective"
Wi th respect to the conposition of the layers, or with
respect to radiated vs. unradi ated areas.

In the Board's view, however, the wording of claim1l as
amended nmakes it clear that the step of evaporating in
situ portions of the deposited layer is to be carried

out so that a |ongitudinally-extending coherent body of
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deposited material remains in the channel. Thus,
contrary to the view held in the decision under appeal,
the term "sel ectively desorbing” in claim1l neither
refers to a selectivity with respect to the conposition
of the layer, nor with respect to radi ated vs.

unradi ated regi ons, but neans that portions of the
deposited |l ayer are renoved so that only a sel ected
portion of the deposited |ayer renmains in the channe
14, as also described in the application in suit

(cf. the application as published, colum 2, Iines 38
to 44; colum 5, lines 41 to 46; Figures 2 and 3).

It should al so be pointed out that the radiation-

i nduced evaporation process can al so be "sel ective"
with respect to the conposition of the |ayers, as
correctly observed by the exam ning division: For
exanpl e, a substrate |ayer nmade of Al ,GA,.,As is much
nore difficult to desorb than a deposited |ayer that is
made of GaAs (cf. colum 5, lines 3 to 13). The
application in suit however discloses that it is
possible to carry out the clai ned process al so when the
substrate | ayer and the deposited | ayer are nmade of the
same material and only differ in terns of the
conductivity types (cf. colum 6, lines 12 to 18). Such
an evaporation process having both the substrate | ayer
and the deposited | ayer nmade of the sane materi al
appears, in the Board' s opinion, to be feasible, since
the very | ow evaporation rate (0.1 nm's) invol ved
allows for great precision (cf. colum 4, lines 35 to
38).

In the decision under appeal, it was held that
depending on the different interpretations of the term
"sel ective" essential features were mssing inclaiml
(cf. itemll (a) above)
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In decision T 1055/92 (QJ EPC, 1995, 214), it was held
that the function of the clains, according to

Article 84 EPC, first sentence, is to define the matter
for which protection is sought.

This function, according to T 1055/92, should however
be clearly distinguished fromthe requirenent that the
Eur opean patent application nust disclose the invention
in such a way that it enables a person skilled in the
art to carry out that sanme invention. In this
connection, features which are described as essentia
in the application for solving the technical problem
addressed by the invention nust be present in an

I ndependent claimin order that the claimis supported
by the description as required by Article 84 EPC
second sentence.

In the present case, the invention as disclosed is
concerned with finding a nethod of producing a

sem conductor quantum w re structure where the ultra
fine patterning of conducting channels or wires or

el ectron wavegui des can be achieved in situ wthout
growm h interruption by sone off-line or non-growth
procedure or process (cf. the application as published,
colum 1, lines 51 to 57). In the invention as
described, this is achieved by depositing a quantum
wel |l layer on a substrate |ayer where the surface of
the substrate | ayer has a channel with sidewalls which
converge in depth. After the growth of the deposited
guantum well layer is interrupted, a beam of radiation
is directed at the deposited |ayer to evaporate in situ
portions of the deposited |ayer, so that the deposited
material only remains in the channel (cf. colum 2,
lines 38 to 52). It is also evident that the technique
of using a beam of radiation to induce evaporation of a
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deposi ted sem conductor material is known in the art.

Thus, it follows that the contribution to the state of
the art nade by the present invention lies in the use
of the radiation-induced evaporation techni que for
formng a quantumw re structure wi thout the use of an
addi tional masking step. The crucial feature allow ng
the formation of a quantumw re is described in the
application in suit to be based on the phenonenon that
atons deposited on the sidewalls of the channel in the
substrate layer will evaporate nore easily at el evated
tenperatures than those lying at the bottom of the
channel (cf. application as published, colum 4,

lines 42 to 47). Consequently, the channel is in
claim1l defined to have sidewalls 16, 18 which converge
in depth, thereby making it possible for the above-
menti oned physical process to take pl ace.

As to the specific process paraneters, such as

wavel ength of the radiation, intensity, tenperature,
and bandgap of the sem conductor, the Board finds that
t hese paraneters cannot be regarded as essentia
features of the invention, since the evaporation of a
sem conductor |ayer induced by a beamof radiation is a
technique that is per se known in the state of the art,
and it is therefore to be expected that the skilled
person woul d be able to determ ne the proper process
paraneters through routine experinents.

Therefore, in the Board' s judgenent, the requirenents
of Article 84 EPC are net.

I nventive step (Articles 52(1) and 56 EPC)

The exam ni ng divi sion had indicated under item 7 of
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t he conmmuni cation of 17 Cctober 1994 that a cl aim
directed to a nethod and overconm ng the objections
under Article 84 EPC would neet the requirenents of
novelty and inventive step. The Board is also of the
view that the subject-matter of claiml is not rendered
obvious by the cited prior art for the follow ng
reasons:

The application in suit relates to a nmethod of
produci ng a sem conductor quantumw re structure. The
techni cal problem addressed in the application is to
find a nethod where the ultra fine patterning of
conducting channels or wires or el ectron wavegui des can
be achieved in situ without growth interruption by sone
off-1ine or non-growth procedure or process (cf. the
application as published, colum 1, lines 51 to 57).

The present invention solves this problem by depositing
a quantumwel | layer on a substrate | ayer where the
surface of the substrate |ayer has a channel wth
sidewal I s which converge in depth. After the growh of
the deposited quantumwel |l layer is interrupted, a beam
of radiation is directed at the deposited |ayer to
evaporate in situ portions of the deposited |ayer, so
that the deposited material only renmains in the channe
(cf. colum 2, lines 38 to 52).

Docunent D3 which is considered the closest prior art
di scl oses sem conductor quantumw re structure where a
V-shaped channel is fornmed in the substrate |ayer (cf.
Figures). A quantumwell layer (GaAs QN is deposited
on the substrate |layer and al ong the base of the
channel. A further |ayer is subsequently forned on the
guantum wel | | ayer.



4.5

4.6

2020.D

- 10 - T 1049/ 96

The nmethod of claiml differs fromthat of docunment D3
in that the deposited | ayer of quantumwell material is
sel ectively desorbed so as to |l eave a |ongitudinally-
ext endi ng coherent body of deposited sem conductor
material in the channel. In the device of docunent D3,
on the other hand, there is no desorption in the
formation of the quantumw re, so that the portions of
the quantumwel | |ayer on the sidewalls of the channe
and on the surface bordering the channel are not
renoved but remain as deposited.

The cl ai ned net hod has the advantage over that of
docunent D3 that the resulting device has an inproved
confinenent of carriers in the quantumwre. In the

| atter device, the carrier confinenent nerely arises
due to a crescent shaped quantumwell |ayer which is
thi cker at the base of the channel than along the
sidewal I s of the channel (cf. D3, page 176, first

par agr aph).

In the Board's opinion, a skilled person faced with the
above technical problemof inproving the nethod of
docunment D3 would not be able to arrive at the nethod
of claim1 in an obvious manner. Although it is known
frome.g. docunent D2 that GaAs can be desorbed, this
docunent only discloses a nethod of conpletely renoving
the GaAs | ayer in selected portions having a w dth of
about 3 mm (cf. D2, abstract). Therefore, docunment D2
does not provide the skilled person with an incentive
to use the disclosed radiation-induced desorption for

i nproving the nethod of docunent D3.

For the foregoing reasons, in the Board's judgenent,
the subject- matter of claim1 involves an inventive
step as defined in Article 56 EPC
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Or der

For these reasons it is decided that:

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

2. 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
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