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Summary of Facts and Subm ssi ons

The appeal is against the decision of the exam ning

di vi si on refusing European application No. 94 925 065.8
(published as International application WO 95/06353).
The reason given for the refusal was that the subject-
matter of the independent clains then on file | acked an
inventive step in view of the foll owi ng docunents:

D1: DE-3 409 299 and

D2: ELFA-katalog nr 39, ELFA AB 1990,
| SSN 91-88032-01-0 sid 1077, PVI 5100,
" Opt okoppl are ned isol erad utspanni ng”.

The use of optical coupling circuits (eg as disclosed
in D2) was considered as an obvi ous choice for the
gal vanic isolation neans in the circuit known from D1.

1. Wth the statenent setting out the grounds of appeal
and in response to comunications of the Board, the
appel lant filed several sets of clains. The Board
i ntroduced docunents:

D3: GB-A-2 154 820 and

D4: US-A-4 390 790, to which D3 refers as prior art.
Wth fax dated 27 Septenber 2000, the appellant filed
new clainms 1 to 13 and pages 1 to 20 of the
description. Later that day (received "9:32"), the

appel l ant faxed a replacenent page 2 of the
descri ption.
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Caim1 now reads as foll ows:

"1l. Circuit for controlling the speed of a three-phase
notor, conpri sing

driving stages (8-16) connected directly to three-phase
mains (R S, T) and connected for passing mains voltage
directly to the notor w ndings under control of a pul se
wi dt h nodul at ed si gnal ,

a control circuit (18) adapted to generate the pul se
wi dt h nodul at ed signal under control of the actua
speed of the notor,

a power nodule in each driving stage, conprising a

bri dge connection of two anti-parallel connected power
transistors (70,72) which are each series-connected
with a bl ocking diode (74,76) for directly receiving
and passing the respective hal f-period of a mains phase
to a nmotor wi nding, characterized by

an optical coupling circuit (78,80) interconnected

bet ween the control circuit (18) and each power
transistor, at |east one of the power transistors being
of type IGBT (Insulated Gate Bipolar Transistor), the
optical coupling circuit conprising an electrically
activable light emtting conponent (90) connected to
the control circuit to have the emtted |ight nodul ated
by the pul se width nodul ated signal, and a |ight
sensitive conponent (102) adapted to, w thout any
external driving voltage of its own, generate an out put
signal under influence of received light of the kind
that is emtted by the light emtting conponent, and
connected for receiving the pul se wi dth nodul at ed
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emtted light to generate a voltage nodul ated by the
pul se wi dt h nodul ated signal, said voltage being
applied as a control voltage between the control

el ectrode (71,73) and the emtter of the respective
power transistor, and

an anplifier stage (T1,T2) interconnected between the
optical coupling circuit and the respective power
transistor, which anplifier stage obtains its supply
voltage via a further circuitry (S1), the amplifier
stage conprising two series connected transistors (T1
and T2), the first transistor (T1l) having its collector
term nal connected to a first output term nal of the
further circuitry (S1), the base term nal connected to
a first output termnal (94, 96) of the optical
coupling circuit (78, 80), and the emtter connected to
the control electrode of the correspondi ng power
transistor and the emtter of the second transistor
(T2), the second transistor (T2) having its collector
term nal connected to the emtter of the power
transistor, to a second output termnal of the further
circuitry (S1), and to a second output term nal (98,
100) of the optical coupling circuit (78, 80), and the
base term nal connected to the first output term nal
(94, 96) of the optical coupling circuit (78, 80)."

| ndependent claim8 reads as foll ows:

"Circuit for controlling the speed of a one-phase
notor, conpri sing

a driving stage (110) connected directly to mains (112)
and connected for passing nmains voltage directly to the
not or wi nding (114) under control of a pulse width
nodul at ed si gnal ,
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a control circuit adapted to generate the pulse width
nodul at ed signal under control of the actual speed of
t he notor,

a power nodule in the driving stage, conprising a

bri dge connection of two anti-parallel connected power
transi stors, which are each series-connected with a

bl ocking diode for directly receiving and passing the
respective half-period of the mains voltage to the
not or wi ndi ng, characterized by

an optical coupling circuit interconnected between the
control circuit and each power transistor, at |east one
of the power transistors being of type | GBT (Insul ated
Gate Bipolar Transistor), the optical coupling circuit
conprising an electrically activable light emtting
conponent connected to the control circuit to have the
emtted |light nodul ated by the pul se wi dth nodul at ed
signal, and a light sensitive conponent adapted to,

wi t hout any external driving voltage of its own,
generate an out put signal under influence of received
light of the kind that is emtted by the light emtting
conponent, and connected for receiving the pulse width
nodul ated emtted light to generate a vol tage nodul at ed
by the pul se wi dth nodul ated signal, said voltage being
applied as a control voltage between the control

el ectrode and the emtter of the respective power

transi stor, and

an anplifier stage (T1,T2) interconnected between the
optical coupling circuit and the respective power
transistor, which anplifier stage obtains its supply
voltage via a further circuitry (S1), the amplifier
stage conprising two series connected transistors (T1
and T2), the first transistor (T1l) having its collector
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term nal connected to a first output term nal of the
further circuitry (S1), the base term nal connected to
a first output termnal (94, 96) of the optical
coupling circuit (78, 80), and the emtter connected to
the control electrode of the correspondi ng power
transistor and the emtter of the second transistor
(T2), the second transistor (T2) having its collector
term nal connected to the emtter of the power
transistor, to a second output termnal of the further
circuitry (S1), and to a second output term nal (98,
100) of the optical coupling circuit (78, 80), and the
base term nal connected to the first output term nal
(94, 96) of the optical coupling circuit (78, 80)."

Clainms 2 to 7 and 9 to 13 are dependent on clains 1 and
8 respectively.

The appel | ant argued essentially as foll ows:

D1 disclosed a circuit for controlling the speed of a

t hree- phase notor conprising the features recited in
the preanbles of clains 1 and 8. D1, in general terns,
referred to gal vanic isolation nmeans between the pul se
wi dt h nodul ation circuit and the respective gates of

t he power transistors. Although D2 to D4 discl osed
optical coupling circuits conprising photovoltaic
generators, a conbination of any of these docunents
with DI would not lead to the subject-matter of claiml
or to that of claim8.

D2 and D3 did not deal with the problem addressed in
the present application as to how a circuit for
controlling the speed of notors may be inproved to take
full advantage of advanced sw tching control techniques
in a wide frequency range. D4 disclosed two separate
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circuits for reducing the fall time (Figure 1C) and the
rise time (Figure 7) of MOSFET transistors to increase
the switching speed. Even if these circuits were

conbi ned, they would not work in a circuit with power
transistors of type | GBT as now specified in clainms 1
and 8 because, in typical notor applications, the gate-
emtter voltages of the |1 GBTs woul d be above a

t ol erabl e maxi nrum of 20 V.

The subject-matter of clains 1 and 8 constituted a
selection of a particular circuit for coupling the
control signals to the driving stages in a circuit for
controlling the speed of a notor. The conbi nati on was
so arranged as to provide fast rise and fall tines for
the power transistors with a sinple anplifier stage
controlled by a single control signal. Mreover, the
circuit had the advantage of providing a floating
potential at the gate of the respective power
transistors.

Starting fromDl, the person skilled in the art would
have had to carry out a non-obvious series of steps to
arrive at the subject-matter of claim1l or of claimS§8,
ie select the specified power transistors and coupling
circuits, find the cause for mal functions wth high
frequenci es, conbine the two separate circuits

di sclosed in D4 (Figures 1C and 7) and finally nodify
this conbination as specified in clains 1 and 8 to
provi de floating gate potenti al s.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis

of the follow ng docunents:

d ai nms: 1to 13 filed with the fax dated
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27 Septenber 2000;

Descri pti on: pages 1 to 20 filed with the fax dated
27 Septenber 2000 (page 2 as repl aced
with fax received "9:32"); and

Fi gures: sheets 1/8 to 8/ 8 as published with the
| nt ernati onal application.

Reasons for the Decision

1

2519.D

The appeal is adm ssible.

Claim1 conmbines claiml and part of claim2 of the

I nternational application as published (W 95/ 06353)
and additional features which are based on pages 18 and
19 and Figures 3e and 10a of WD 95/06353. Simlarly,
claim8 is derived fromclainms 8 and 9 and the above
pages of WD 95/06353. Clains 2 to 7 and clains 9 to 13,
apart from obvi ous corrections, correspond to the
clainms with the sane nunbers of WD 95/06353. The
description has been adapted to the anended cl ai ns. The
Board is satisfied that these amendnents do not
infringe Article 123(2) EPC.

| nventive step

The preanble of claim1 specifies a circuit for
controlling the speed of a three-phase notor conprising
driving stages between nmains and notor as disclosed in
D1 (Abstract and Figure), including in particular a

bri dge connection of two anti-parallel connected power
transistors and a control circuit to generate pul se

wi dt h nodul ated signals. The characterising portion of
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claim1l specifies an optical coupling circuit and an
anplifier stage connected between the optical coupling
circuit and the respective power transistor of the
driving stages, in short the gate driving part of the
circuit, and further defines at |east one of the power
transistors as being of type 1GBT. An optically
isolated gate driving circuit conprising transistor
switches for increasing the switching speeds of power
transistors is disclosed in D4 (colum 2, lines 20 to
29; colum 3, line 58 to colum 4, line 28; columm 5,
lines 7 to 29).

Dl constitutes the nore realistic starting point for an
obj ective assessnment of inventive step because it
relates to the technical field of applications in which
problenms with high switching speeds may naturally occur
in practice. The person skilled in the art would then
consult the field of driving circuits to solve such
problens. Starting from D4, which discloses power
transistors and driving circuits for integration on a
chip but no circuits for speed control (D4, colum 1,
lines 16 to 25; colum 5, lines 33 to 36 and Figures 1
to 11), the person skilled in the art would have to

sel ect the particular application disclosed in D1 anong
count| ess ot her possible applications.

The subject-matter of claiml differs fromthe circuit
disclosed in D1 by the features of its characterising
portion. The clainmed circuit can provide safe operation
of the power transistors even with high power supply
vol tages and hi gh frequencies of the pulse wdth

nodul ated control signal (cf page 8, lines 30 to 37 of
t he present description).

D4 ainms at providing optically isolated power FET
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swi tches which are capable of operating at very high
frequencies. In one of the enbodi nents, rapid charge
and di scharge of the gate-source capacitance of the
power FET is obtained by connecting a transistor (Q 2,
Figure 1C) between gate and source of the power FET.
The transistor has a very | ow i npedance when the power
FET is turned off, and a very high i npedance when the
power FET is turned on (D4, colum 4, lines 21 to 28).
Anot her enbodi nent for enhancing turn-on speed i s shown
in Figure 7 of D4 where a transistor (Q2) with reduced
gate capacitance connects the gate of the power FET to
the power supply termnal to which the drain is
connected, to rapidly turn on the power FET. In each of
t hese enbodi nents, said transistor (Q2) is

photovol taically activated by a further diode array
(D-V,) and sinmultaneously controlled with the power FET
(D4, columm 4, lines 21 to 24; colum 5, lines 12 to
24). A further possibility of enhancing the swtching
speeds is shown in Figure 8 of D4, where a pul se
transfornmer (T-1) is used to supply charge and

di scharge pul ses to the gate of the power FET in order
to achieve very fast turn-on and turn-off tinmes (D4,
colum 5, lines 37 to 65).

However, D4 does not suggest providing an anplifier
stage i nterconnected between the optical coupling
circuit and at |east one | GBT power transistor, as now
specified in claim1, wherein the amplifier stage
obtains its supply voltage via further circuitry (S1)
and consists of two series connected transistors (T1,
T2), the first of which having its collector term nal
connected to a first output termnal of the further
circuitry (S1), the base term nal connected to a first
output termnal (94, 96) of the optical coupling
circuit (78, 80), and the emtter connected to the
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control electrode of the correspondi ng power transistor
and the emtter of the second transistor (T2). This has
the effect that the charging and discharging of the
gate capacitance of the power transistor may be
controlled by the pul se width nodul ated signal at the
first output of the optical coupling circuit which is
supplied to both bases of the series connected
transistors and, via these transistors, to the gate of
t he respective power transistor. Conplenentary
switching of these transistors makes it possible to
rapi dly charge and di scharge the gate capacitance while
mai ntaining a floating potential at the gate because it
is connected to the further (S1) circuitry fromwhich
it obtains supply voltage. This is different in
structure and function fromthe circuits of D4 where
the gate of the power transistor is directly connected
to the optical coupling circuit (D-V) and short-
circuited by one of the transistors to either of the
drain or source termnals, and thus to the power
supply. Therefore, even a conbination of the circuits
of Figure 1C and 7 (which mght be inferred from

lines 25 to 29 of colum 5 in D4) would not suggest a
driving circuit for an IGBT-transistor as specified in
the circuit for controlling the speed of claim1.

D2 and D3 are less relevant than D4 because they do not
di scl ose a transistor for connecting the gate of a
power transistor to a power supply when the power
transistor is turned on. Since none of the other
docunents cited in the search report hints at the
subject-matter of claim1, it has to be considered as
involving an inventive step (Article 56 EPC)

This finding al so applies to the subject-matter of
claim 8 which specifies the sane conponents in a
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circuit for controlling the speed of a one-phase notor
conprising a driving stage connected directly to mains.
Claims 2 to 7 and 9 to 13 are dependent on claim1l and
claim8, respectively and their subject-matter
therefore involves an inventive step for the sane
reasons.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent in the follow ng version:

d ai ns: 1to 13 as filed with the fax dated
27 Septenber 2000;

Descri ption: pages 1 to 20 as filed with the fax
dated 27 Septenber 2000 (page 2 as

replaced with fax received "9:32"); and

Fi gures: sheets 1/8 to 8/ 8 as published with the
| nt ernati onal application.

The Regi strar: The Chai r man:

M  Hor nel | W J. L. \Weeler
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