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Summary of Facts and Subm ssi ons

1940.D

The appel |l ant contests the decision of the opposition
di vision to revoke European patent No. 371 814 on the
ground that the subject-matter of the independent
clains of the main and second auxiliary requests then
on file did not involve an inventive step having regard
to docunent

D2: US-A-4 777 387 and

comon general know edge in the art. The opposition
di vision found that the first auxiliary request then on
file contravened Article 123(3) EPC

In a communi cati on annexed to a sunmons to ora
proceedi ngs, the board referred to the foll ow ng
t ext books

D6: Tietze & Schenk: "Hal bl eiter-Schal tungstechni k",
7th edition, 1985, pages 83, 211 to 217 and

D7: MCarthy: "MOS Device and Circuit Design", 1982,
pages 124 to 126, 132, 133

as substantiation of the assertion as to conmon genera
know edge in the art relied on in the decision under
appeal .

In reply thereto the appellant maintained only the
clainms corresponding to the second auxiliary request

refused by the opposition division.

During the oral proceedings, held on 7 July 1999, the
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appellant filed the corresponding clains 1 to 5 as a
singl e request.

| ndependent claiml is worded as foll ows:

"1l. A sem conductor device conprising: a nornally-off
first MOSFET (1); a second transistor (2) connected

bet ween the gate and the source of the first MOSFET
(1); a diode (3) connected between the gate and the
source of the second transistor (2); and an

optoel ectric transducer array (4) connected between the
gate and the drain of the second transistor (2);

t he sem conduct or device being characterised in
that the second transistor (2) is a normally-off second
MOSFET;

inthat a resistor (5) is connected between the
gate and the drain of the second transistor (2), the
resistor (5) and the transducer array (4) being in
paral |l el ;

in that all the conponents of the sem conductor
device are fornmed on a single sem conductor chip;

wherein said first and second MOSFETs are of the
n- channel type"

Clains 2 to 5 depend on claim 1.

The appel |l ant argued essentially as foll ows:

The inventors of the opposed patent were originally
confronted with three prior art light-sensitive

sem conductor relays shown in Figures 5 to 7 of

EP- A-371 814 (EP-B1-371 814, Figures 4 to 6). The
Figure 5 (EP-A-371 814) circuit (w thout resistor 43)
had the di sadvantage that the output MOSFET ("nornally-
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off first MOSFET") took a long tinme to turn off
follow ng extinction of the light input to the

phot odi ode array (optoelectric transducer array)
because the rel ease of the positive charge stored at
the gate of the output MOSFET through the phot odi ode
array took considerable tine. The circuits shown in
Figures 6 and 7 tried to decrease the turn-off tinme by
nmeans of a second MOSFET di scharging the gate of the
first MOSFET. According to Figure 6 of the patent
application a normally off n-channel MOSFET was used
for dischargi ng. However, two photovoltaic arrays
(optoelectric transducer arrays) and consequently too
much space were necessary. The prior art shown in
Figure 7 avoi ded the use of two photovoltaic arrays but
had t he di sadvantage of m xed polarity MOSFETs. The

i nvention as clainmed and shown in Figure 1 avoided the
di sadvant ages of these prior art solutions by using two
n- channel MOSFETs and a single optoelectric transducer
array. Document D2 showed in Figures 1 to 3 three prior
art circuits. Figure 3 of D2 corresponded essentially
to Figure 6 of the opposed patent with a p- and an n-
channel MOSFET. Al though docunent D7, which enphasi sed
the attraction of the higher charge carrier nobility of
n- channel devices and pointed to the poorer packing
density and increased process conplexity of the CMOS
techni que, was known before the filing date of D2,
neverthel ess D2 taught the use of MOSFETs with m xed
polarity channels. D2 mainly tried to obviate the use
of two optoelectric transducer arrays and showed only
that this was possible with a CMOS techni que. Figure 2
of EP-A-371 814 which was del eted during the

exam nation procedure showed an alternative sol ution
with two n-channel MOSFETs which was not within the
scope of present claiml but also solved the problem
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underlying the opposed patent. The respondent had not
explained why in the light of this alternative a
skilled person starting from D2 would have necessarily
arrived at the clainmed invention. It was not a case of
a one-way street; there were at |east two ways. Once an
i nvention had been made it was al ways possible to
explain how it could have been arrived at. But this was
not the correct test. It was necessary to show, how a
person skilled in the art having no know edge of the
present invention would have been notivated to arrive
at the solution falling wthin the scope of claim1.
Docunent D2 showed the use of m xed polarity channels
in connection with only one photovoltaic array, but did
not hint at the clained invention.

The respondent argued essentially as foll ows:

The cl osest prior art relays with nonolithic

i npl enent ati ons were shown in D2 (Figures 1, 3, claim®é6
and colum 4, lines 9 to 11; colum 5, lines 12 to 14).
According to claim6 of D2 the normally off transistor
21 of Figure 1 was replaced by a MOSFET. In Figure 3 of
D2 the function of transistor 21 was inplenented by a
p- channel MOSFET whereas the output transistor was an
n- channel MOSFET. The person skilled in the art knew
that the use of MOSFETs with different polarity
channel s on the sane sem conductor chip had

di sadvant ages, nanely poor packing density and

i ncreased process conplexity; see D7, page 132, | ast
paragraph. Starting fromD2 (Figure 1) the problem
arose how to inplenent the known nonolithic relay in a
sinpl e and econom cal way. The person skilled in the
art knew that the manufacture of nmonolithic circuits

W th n- MOSFETS only, ie one polarity, was easier than
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with m xed polarity (see D6, page 216, second
paragraph) and that for the output stage of the

sem conduct or device an n-MOSFET with its associ at ed
hi gh charge-carrier nobility was necessary in view of
the desired power. It was al so known that when

repl aci ng p-channel MOSFETs by n-channel MOSFETs the
polarities of the voltages, diodes and capacitors had
to be inverted; see D6, page 83, penultinmate paragraph.
In view of the above problemthe person skilled in the
art woul d therefore have inplenented the relays shown
in Figures 1 and 3 of D2 by using only n-channe
MOSFETs, with consequential inversion of the drive
circuitry of the discharging MOSFET, including its
resistor and diode, with respect to the gate, thus
arriving directly at the clainmed solution.

VI1I. The appellant (proprietor) requested that the decision
under appeal be set aside and that the patent be
mai ntai ned in amended formwith clains 1 to 5 as filed
at the oral proceedi ngs, description pages 1 and 12 as
originally filed, pages 2 to 11, 13, 15 to 18 received
21 June 1993, page 5a received 7 June 1999, page 19 as
anended with the response dated 14 July 1995; draw ngs
according to EP-B1-371 814.

| X. The respondent (opponent) requested that the appeal be

di sm ssed.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. The main issue to be considered in the present appea

1940.D N
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I's whether the subject-matter of claim11 involves an
i nventive step having regard to D2 and commobn genera
know edge in the art.

Cl osest prior art and problemto be sol ved.

In the prior art docunent D2 Figs 1 and 3 show

al ternative sem conductor circuit inplenentations of
the sane optical relay function. D2 explicitly suggests
a partial nonolithic inplenentation of the circuit of
Figure 1 and a nore conplete nonolithic inplenmentation
of the circuit of Figure 3. The latter has a normally-
off first (output) MOSFET (17) and a normally-off
second MOSFET (41) connected to the gate of the first
MOSFET. A diode (14) is |ocated between the gate and
source of the second MOSFET. In Figure 3 the resistors
22 and 31 are connected between the gate and drain of

t he second MOSFET but according to the sinpler version
shown in Figure 1 a single resistor 22 is connected

bet ween the base and col |l ector of the second

transi stor, the resistor and the transducer array being
in parallel. Asimlar circuit is acknow edged as prior
art in Figure 6 of the opposed patent. The latter
refers to the disadvantage of this prior art circuit,
nanely that it involves the use of increased nunbers of
processes and masks for the manufacture of a

sem conductor chip having both channel conductivity
types; see colum 3, lines 22 to 34 of EP-B1-371 814.

The probl em underlying the opposed patent is therefore
to provide a sem conductor device as specified in the
preanble of claim 1l which can be fabricated on a single
chip nore easily with reduced nunbers of process steps
and masks and consequent savi ng of space.
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According to claim1 this is achieved by replacing the
di schargi ng p-channel MOSFET in D2 (Figure 3) or the
transistor 21 in D2 (Figure 1) by an n-channel MOSFET,
Wi th a consequential relocation of the gate-source
(base-emtter) diode and of the gate-drain (base-
collector) resistor.

The known di sadvantage, viz increased process

conmpl exity, of using MOSFETs with m xed polarity
channels on a single sem -conductor chip, is already
mentioned in colum 3, lines 22 to 34 of the opposed
patent. The prior art makes it clear that the first
(out put) MOSFET, being a power MOSFET, has to be

i npl emented in n-channel technology in viewof its
better conductivity and smaller space requirenent. It
is common general know edge in the art that NMOS
technol ogy avoi ds the di sadvantage of m xed polarity
channel s and has the attraction of higher electron
nobility conpared to hol e conduction; see D6, first
par agraph of chapter 9.4.7 and D7, pages 124 to 126,
132 (last paragraph) and 133. It follows that a person
skilled in the art who wishes to fabricate the

sem conductor parts of D2 in a reduced nunber of
process steps will try to inplenent the Figure 1 or 3
enbodi nents of D2 by using only n-MOSFETs. It is also
notorious in this art (cf eg D6, in particular page 83)
that replacing a MOSFET of one channel conductivity
type by a MOSFET of the opposite channel conductivity
type i nvolves a consequenti al exchange of the
polarities of the |ine voltages and pole reversal of

di odes and el ectrolytic capacitors. Hence, the person
skilled in the art will for the inplenentation of the
conponents 14, 21 and 17 of Figure 1 in a pure MOSFET
version (cf D2, colum 4, lines 9 to 16, 41 to 42 and
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cl ai m 6) choose an n- MOSFET instead of transistor 21
and insert it in inverted position with respect to the
MOSFET 41 of Figure 3. It follows fromcircuit function
that the resistor 22 nust be kept in the collector (or
drain) - base (gate) branch and diode 14 in the emtter
(or source) - base (gate) branch. Consequently the gate
branches are inverted together with the MOSFET in view
of the change of the channel polarity.

The appel | ant argued that although docunent D7
enphasi si ng the advant ages of n-channel devices was
known before the priority date of docunent D2,
neverthel ess D2 showed only the use of m xed polarity
channel s and did not suggest anywhere that only

n- channel MOSFETs should be used. It has to be borne in
m nd however that D2 is primarily concerned with the
probl em of obviating the use of several optoelectric
transducer arrays while still achieving a rapid

di scharge of the gate of the power MOSFET (cf D2

colum 1, lines 18 to 23, 54 to 64, 67 to colum 2,
line 13 and also Figure 5 of the opposed patent).

Al t hough, as has been referred to above, D2 explicitly
refers to the possibilty of various degrees of
integration in a nonolithic inplenentation of the relay
circuits described, in the judgenent of the board, this
reference is to be seen as |largely aspirational at the
priority date of D2 when power MOSFET circuitry was
still dom nated by discrete conponent technol ogy. The
detail of this integration, in particular optimsing
the fabrication process in terns of nunbers of process
steps and nasks, was not a foreground consideration for
the inventor of D2 - in contrast to the situation of
the person skilled in the art addressing the problem
underlying claim1l of the opposed patent.
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The appell ant pointed also to Figure 2 as originally
filed in the present patent application in order to
show t hat several solutions using only n-channe
MOSFETs were possi ble, but outside the scope of present
claim1l so that it was not a one way street; there were
at least two ways. In contrast to the solutions in D2,
the Figure 2 enbodinent originally filed in the
application which led to the opposed patent (but

del eted during the exam nation procedure) concerns a
solution with a normally-on n-channel second MOSFET
whereas D2 teaches the use of a nore econom cal and
therefore preferable normally-off second MOSFET as

cl ai med. Moreover, the solution shown in origina
Figure 2 would require a further resistor elenent. As

t he board understands the one-way street netaphor it
inplies that the person skilled in the art routinely
avoi ds obvi ousl y di sadvant ageous si de-t urni ngs.

3. To sum up, the board concurs with the view of the
opposition division that the sem conductor device
specified in claiml results fromroutine efforts to
optimse the fabrication of the sem conductor circuits
known from D2. For these reasons, the board finds that
the subject-matter of claim1l does not involve an
i nventive step wthin the neaning of Article 56 EPC.
Therefore the patent cannot be naintai ned.

O der

For these reasons it is decided that:

The appeal is dism ssed.

1940.D N
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The Regi strar: The Chai r man:

M Ki ehl A. Hagenbucher
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