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Summary of Facts and Subm ssions
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Eur opean patent application No. 96 101 521.1
(publication No. 0 725 447) was refused by the decision
of the exam ning division, dispatched on 12 March 2001.

The reason for the refusal was that the subject-matter
of apparatus claim 1l according to applicant's nmain
request and the correspondi ng nethod claim6 | acked an

i nventive step in the meaning of Article 56 EPC in view
of the conbi ned teachings of the docunents:

Dl: Patent Abstracts of Japan Vol. 17, No. 178
(E-1347), 7 April 1993 & JP- A-04332178.

D2: Hewl ett - Packard Journal, Vol. 40, No. 5, 1 Cctober
1989, pages 69 to 75.

As to the further clains the exam ning division
referred to its communication dated 28 April 1997, in
which it had expressed its view that the subject-matter
of apparatus claim4 (erroneously referred to as
"claim9") and of the corresponding nethod claim9 did
not appear to involve an inventive step having regard
to docunents:

D3: Journal of Crystal G owh, Vol. 107, No. 1/4,
1 January 1991, pages 855 to 859

D4: | EEE Photoni cs Technol ogy Letters, Vol. 2, No. 7,
July 1990, pages 505 to 506,

and that the dependent clains 2, 3, 5, 7, 8 and 10 did
not appear to contain any additional features which, in
conbination with the features of any claimto which
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they referred, involved an inventive step.

Wth respect to claim1l1 according to the auxiliary
request the exam ning division was of the opinion that
this claimwas not adm ssible under Article 123(2) EPC

. The applicant | odged an appeal against this decision.
The notice of appeal was received on 22 May 2001, the
prescribed fee being paid on the sane day. The
statenment setting out the grounds of appeal was
received on 12 July 2001.

L1l Wth the statenent of grounds of appeal, the appellant
submtted a new set of clains 1 to 9 to repl ace those
previously on file. The wording of independent claim1
I'S:

"A pin type light receiving device (1, Fig. 4),

conpri si ng:

a) a sem conductor substrate (InP+Fe; 20) nade of
I nP

b) a first sem conductor |ayer (30; n-type |InP)

formed on said sem conductor substrate (20) and
doped with an inmpurity (Si) of a first conduction
type (n);

Cc) a second sem conductor |layer (31) forned in a nesa
shape on said first sem conductor |ayer (30) and
made of a first sem conductor material (n type
Gal nAs, i-type) without intentionally doping said
first sem conductor material with an inpurity (i-
type);

d) a third sem conductor |ayer (32) fornmed in a nesa
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f)

9)

h)
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shape on said second sem conductor |ayer (31) and
made of said first semi conductor material (GalnAs)
doped with an inmpurity (Zn) of a second conduction
type (P) different fromsaid first conduction type

(n);

a second el ectrode layer (61) formed in ohmc
contact on said third sem conductor |ayer (32);
and

a fourth layer (40) forned around said first to
third layers (30, 31, 32);

an insulator layer (80) forned around said
sem conductor substrate and said first to fourth
| ayers;

a first electrode |ayer (60) fornmed in ohmc
contact on said first sem conductor |ayer (30);

said fourth layer (40) being nade of a second
material (I1nP); and

said second material (1nP) having a band gap
energy greater than that of said first

sem conductor material commonly used in said third
and second | ayers (32, 31);

characterized in that

i1') said second material (InP), of which said fourth

| ayer (40) is being nade, is a second
sem conductor material (InP); and

i1''") said second senmi conductor material (InP) is
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unintentionally doped with an inpurity (i-type); and

i) an inmpurity diffusing region (33) is forned
(Fig. 4) inthe interfacial regions of the fourth
sem conduct or |ayer (40; i-type InP) and the
second sem conductor layer (31; n type GalnAs; i-
type) in contact with the third sem conductor
| ayer (32; p-type (Zn doped) GalnAs) by diffusing
the inpurity (Zn) of the second conduction type
(P) fromthe third sem conductor |ayer (32; p-type
(Zn doped) GalnAs) into the interfacial regions of
the fourth sem conductor |ayer (40; i-type |InP)
and the second sem conductor |ayer (31; n type
GalnAs; i-type) in contact with the third
sem conductor |ayer (32; p-type (Zn doped) Gal nAs)
to dope the interfacial regions therewith."

The wordi ng (including several typographical errors) of
I ndependent claim®6 is:

"“A fabrication process of pin type light-receiving
devi ce, conpri sing:

a first phase of successively lamnating a first

sem conductor |ayer (30; n-type InP) doped with an
impurity (3i) of a first conduction type (n), a second
sem conductor |ayer (31) nmade of a first sem conductor
material (n-type GlnAs, i-type) with intentionally
dopi ng said first sem conductor material with an
inmpurity (i-type), and a third sem conductor |ayer (32)
made of said first sem conductor nmaterial (GaJuAs)
doped with an inpurity (Zn) of a second conduction
type (8) different fromsaid first conduction type (n)
on a sem conductor substrate (20);
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a second phase of renoving peripheral regions of said
second and third sem conductor |ayers (31, 32) forned
in said first phase, thereby processing said second and
third sem conductor |ayers (31, 32) each in a nesa
shape;

a third phase of formng a fourth sem conduct or

| ayer (40) nmade of a second sem conductor nateri al
(InP) having a band gap energy greater than that of
said first sem conductor material (GaJuAs) w thout
intentionally doping the second sem conductor materi al
(InP) with an inpurity, around said second and third
sem conductor |ayers (31, 32) processed in the nesa
shape in said second phase and around said first

sem conductor |ayer (30);

a fourth phase of renoving predeterm ned regions of
said fourth sem conductor |ayer (40) formed in said
third phase so as to expose predeterm ned regions of
said first and third sem conductor |ayers (30, 32),
then formng a first electrode |layer (60) in ohmc
contact on said first sem conductor |ayer (30), and
form ng a second el ectrode |ayer (61) in ohm c contact
on said third sem conductor |ayer (30, 31); and

said third phase conprises a heating treatnent for
diffusing the inmpurity (Zn) of said second conduction
type (P) fromsaid third sem conductor |ayer (32) into
an interfacial region of said fourth sem conductor

| ayer (40) in contact with said third sem conduct or

| ayer (832), thereby doping the interfacial region with
the inpurity.”

As his main request the appellant requested to transfer
the case back to the exam ning division for further
exam nation of the application on the basis of the new
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clains. On an auxiliary basis the appellant requested
reversal of the decision under appeal and grant of a
patent on the basis of the new clains, or the
schedul i ng of oral proceedings, if a patent coul d not
be granted in witten proceedi ngs.

In support of the main request, the appellant argued
substantially as foll ows:

The new claim1l is essentially based on a conbi nation
of claiml1l of the main request of the decision under
appeal and claim?2 as originally filed and furthernore
contains a feature j) based on the passages on page 32,
first paragraph; page 10, second paragraph; and

page 31, lines 10 to 22 of the application as filed.

Met hod claim6 is supported by the sane passages from
the description and by original claim7. Wth respect
to the features defined in clains 2 and 7 as originally
filed the exam ning division had only nade a rat her
general statenent in the communication of 28 Apri

1997. Neither this statenent nor the decision under
appeal included any explicit reasons as to why the
subject matter of these clains did not involve an

i nventive step. This subject-matter refers to an

addi tional diffusion region 33 according to the

enbodi nent of Fig. 4 providing a further reduction of
the leak current flow ng along the wall surfaces, which
Is the problem addressed in the patent application.
Nei t her docunments D1 and D2, nor the further prior art
docunent s di scl ose or suggest to further reduce the

| eak current in this way. However, since the

exam nation by the first instance did not include these
aspects on which the new i ndependent cl ains are based,
the case should be remitted for further exam nation.



- 7 - T 0904/ 01

Reasons for the Decision

Or der
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The board observes that in addition to the features of
claiml as originally filed present claim1l includes in
essence the features of original clainms 2 and 3.
Simlarly, claim6 on file substantially conbines the
features of the original independent nethod claim®6 and
its dependent claim 7. As argued by the appell ant,

apart froma general objection against clainms 2, 3, 7
and further dependent clains in the conmunication of

28 April 1997, no reasoned grounds have been brought
forward by the exam ning division why these clains, if
conbined with the subject-matter of the parent clains,
woul d al so not be patentable.

In the board' s judgnent, therefore, the anendnents to
claim1 which the appellant has proposed in the appea
proceedi ngs require a substantial further exam nation
in relation to both the formal and substantive

requi renments of the EPC. As stated in decision T 63/86
(QJ EPO 1988, 224), point 2 of the reasons, such
further exam nation should be carried out by the

exam ning division as the first instance. The board
therefore exercises its power under Article 111(1) EPC
toremt the case to the exam ning division for further
exam nation of the application on the basis of the
clains 1 to 9 filed with the letter dated 12 July 2001.

Since remittal of the case to the first instance
corresponds to the appellant's nmain request, there is
no necessity to address his subsidiary requests.
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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 first instance for further
prosecuti on.

The Regi strar: The Chai r man:

P. Muartorana E. Turrini
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