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Summary of Facts and Subm ssi ons
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The appellant filed an opposition agai nst European
patent No. 0 325 205, invoking the ground that the
subject-matter of claim1 of the granted patent did not
i nvol ve an inventive step, and now contests the

deci sion of the opposition division rejecting the
opposi tion.

In the statenent of grounds of appeal, the appell ant
referred to the follow ng prior art docunents
previously cited in the opposition proceedi ngs:

Dl: US-A-4 604 528

D4: DE-A-3 335 200

D5: RCA Silicon Power Crcuits Manual, 1967, pages 146
to 153

D6: DE-A-3 316 251.

The granted Claim1l is worded as foll ows:

"A power supply systemfor a notor vehicle equipped
wWith an electric systemincluding two groups of
el ectrical loads (3; 5, 6) having respective rated
vol tages differing fromeach other, conprising:

a generator (1) provided with a vol tage regul at or
for produci ng an output voltage corresponding to the
rated vol tage of a higher level, said generator having
an output term nal connected to the group of the
el ectrical loads (3) rated at said higher voltage
| evel ;
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a switching elenent (40; 41, 45) interposed
bet ween sai d output term nal of said generator (1) and
the group of the loads (5, 6) rated at a | ower voltage
| evel ; and

a duty cycle control circuit (44) for generating a
rect angul ar waveform signal having a constant frequency
and a duty ratio for turning on said switching el enment
wWith a duty factor, characterized in that said duty
cycle control circuit (44) is arranged to generate a
predeterm nedly fixed duty ratio which is a
proportional ratio of said | ower voltage level to said
hi gher voltage | evel and feedback control neans for
said | ower voltage is avoided."

Clains 2 to 5 as granted are dependent on claim 1.

Oral proceedings were held on 28 Cct ober 1999.

The appel | ant (opponent) argued essentially as foll ows:

D1 was consi dered as the docunent disclosing the prior
art closest to the power supply systemdefined in
Claim1. D1 described a power supply system for
produci ng a high voltage and a | ow vol tage and equi pped
with a high voltage regul ator and a | ow vol t age

regul ator. The person skilled in the art woul d have
consi dered this known systemto be unnecessarily too

el aborate and woul d have nodified it in the |ight of
the teaching of D4, which disclosed a power supply
system for producing a | ow vol tage and a hi gher

vol tage, which was provided with a single regulator.
The person skilled in the art would have further
realised that the duty cycle control circuit in D4
shoul d be arranged to generate a fixed duty ratio which



2715.D

- 3 - T 0830/ 97

woul d be a proportional ratio of the |ower voltage to
the higher voltage. The person skilled in the art woul d
have been taught that a power supply system could be
made | ess expensive by using only one vol tage regul ator
because docunent D5 di sclosed that a voltage regul ator
and feedback control neans could be dispensed with in a
DC/ DC converter (D5, page 147, left-hand col um;

page 148 and figure 184). Wen using such a converter
in the systemdisclosed in D1, a first regulated DC

vol tage coul d produce a second DC vol tage proportiona
to the first one.

Al so D6 disclosed a power supply systemin which a

| oner voltage wthout its own voltage regul ator coul d
be gai ned froma higher voltage delivered by a source
provided with a voltage regulator. In the power supply
system known from D6 the anplitude of the regul ated

vol tage could be adjusted by varying the duty ratio in
such a way that the nmean val ue of the output voltage
reached the desired level. It was true that in the
enbodi nent according to figure 5 of D6, when the switch
S3 was grounded, the circuit consisting of inductance
11 and capacitor 18 did not produce output voltages U
and U, linked by a linear relationship as required in
the clai med power supply system However, the skilled
person woul d have noticed that, if a constant voltage U
was required fromthe power supply system described in
D6, this voltage U, should be linked to U, by a
proportional relationship which could be obtained by
choosi ng an appropriate value of the duty ratio as
indicated in the description of D6 (page 10, lines 9 to
15).

Since both DI and D6 dealt with a power supply system
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for a notor vehicle, it was clear that the conbination
of the teachings of DI and D6 |l ed to the subject-nmatter
of claiml of the patent in suit, even if a generator
and its voltage regulator were not explicitly disclosed
in D6. If a generator and a voltage regul ator were
regarded as inplicitly disclosed in D6 the subject-
matter of claiml of the patent in suit would not be
novel with regard to the power supply system known from
this docunent.

Therefore, the clainmed power supply systemwas at | east
not inventive with regard to a general consideration of
the prior art disclosed in D1, D4, D5 and De6.

The respondent's argunments can be summari sed as
fol | ows:

D1 di scl osed a power supply system equi pped with a high
vol tage regul ator and a | ow vol tage regul ator, both of
whi ch included a conparator for feedback control. The

| ow vol t age was snoot hed by an inductor 104 and a
capacitor 136 and was fed back via a conparator 112 and
a pul se width nodulator (PWW) 124, 126, 128, 132, 106.
Thus, the system of D1 required a feedback | oop, PWM

el enents, an inductor and a capacitor which were not
required by the clainmed system |f the feedback | oop
was cut for some reason this known system woul d get out
of control and be affected by overvoltages. This

di sadvant age was overcone in the systemdefined in
claim1l of the patent in suit. The sw tching el enent
102 of the systemdisclosed in D1 was controlled by a
rect angul ar waveform having a vari able frequency and a
duty ratio val ue dependi ng on feedback signals. This
was in conplete contrast to the requirenents defined in
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claim1l.

D4 did not disclose a generator in circuit with a
switching elenment and a duty cycle control circuit for
generating a rectangul ar waveform The power supply
described in this docunent required regul ati ng both
first and second vol tages by neans of two regul ators.
D4 did not disclose generating a regul ated vol tage and
an unregul ated voltage using a single voltage regul ator
as in the present invention. The system known from D4
was provided with conparator 41 used in a feedback | oop
and D4 did not nention the production of a | ow vol tage
proportional to a high voltage. The person skilled in
the art would not consider the conbination of DI with
D4 and, even if such a conbi nation was nmade, the
subject-matter of claim1 could not be derived
therefromw t hout inventive skill.

The DC to DC converter circuit of D5 required feedback
nmeans, and was provided with an oscillator. D5 did not
di scl ose any duty cycle control circuit. The

conbi nation of D1 and D5 could only be achieved with

hi ndsi ght, since there was no reason why one woul d
replace the | ow vol tage regul ator of the system known
fromDlL with a DC to DC converter of the kind described
i n Db.

The waveforns of the |low voltage levels U, and U,
produced by the power supply disclosed in D6 were not
rect angul ar but snoot hed signals, as shown by

figure 2e). The inductor 11 as required in D6 was not
econom cal and coul d not produce an output signha
proportional to U, as could be concluded fromthe
different values of the ratio U,/ U, given in the table
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on page 11 of D6. A consideration of D1 and D6 toget her
woul d not give the skilled person any incentive to
suppress the feedback control required in D1 or to
produce in the system known fromDl a duty ratio that
woul d be a proportional ratio of the |ower voltage U
and the higher voltage U,

The appel | ant requested that the decision under appea
be set aside and that European patent No. 0 325 205 be

r evoked.

The respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

2715.D

The appeal is adm ssible.

Novel ty

The appel lant submitted in the statenent of grounds of
appeal that if a generator and a voltage regul ator were
regarded as inplicitly disclosed in D6, the subject-
matter of claiml of the patent in suit would not be
novel with regard to the system known fromthis
docunent. However, the Board observes that there is no
di sclosure in D6 that circuits 12, 20, 21 and 22 are
duty cycle control circuits for generating a

rect angul ar waveform signal having a fixed duty rati o,
nor that this ratio determnes the ratio of two

vol tages produced in the system Thus the subject-
matter of claiml of the patent in suit is novel with
regard to D6.
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The main issue to be considered in the present appea
IS whether the subject-matter of claim1l invol ves an
i nventive step wthin the neaning of Article 56 EPC.

Cl osest prior art

The appel |l ant and the respondent agree that docunent D1
di scl oses the prior art closest to the power supply
systemdefined in claim1 of the patent in suit.

Problemto be solved by the invention

Starting fromthe system disclosed in D1, the problem
to be solved by the present invention is to provide an
el ectric power systemfor a notor vehicle which system
i s capabl e of generating and supplying in a sinple and
I nexpensi ve way two rated vol tages havi ng val ues
differing fromeach other, see colum 2, lines 11 to 15
of the printed patent specification.

I nventive step

D1 di scl oses a power supply system (see figure 1) for a
not or vehicle equi pped with two groups of electric

| oads 14, 22 having respective rated voltages differing
from each other and conprising a generator 10 provided
with a voltage regulator 16 for supplying an out put
voltage to the electrical load circuit 14 rated at the
hi gher voltage level. A switching elenent 102 (see
figure 4) is interposed between the output termnal of
the generator 10 and the load circuit 22 rated at the

| ower voltage |evel (see generator 10, 32, 36 and
connection termnal 18 in figures 3 and 4).
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The power supply system according to claim1l of the
pat ent opposed differs fromthat known fromDl in that:

- firstly, it is provided with a duty cycle control
circuit 44 arranged to generate a predeterm ned
fixed duty ratio which is a proportional ratio of
a lower voltage level to a higher voltage |evel
and

- secondly, it does not require a feedback control
means, whereas the system described in Dl requires
a feedback circuit, which in the described
detai |l ed enbodi nent includes four conparators 108,
112, 114 and 122 for detecting whether the val ues
of sone paraneters reflecting operating conditions
depart from predeterm ned reference val ues (see
section 6.4 bel ow).

Docunent D4 describes a systemsuitable for

el ectrically powering a notor vehicle, with a first,
unregul ated vol tage produced at an output term nal 17
and a second, regul ated voltage delivered at an out put
term nal 18 and produced by a circuit provided with

f eedback control neans conprising an operationa
anplifier 41. D4 does not disclose a switching el ement
turned on by a rectangul ar waveform si gnal generated by
a duty cycle control circuit. Mre generally, there is
no nention in D4 of the production of a | ower val ue

vol tage by dividing a higher value voltage according to
a predetermned ratio corresponding to the duty ratio
of a waveform

For the follow ng reasons, the question as to whether
the skilled person would nodify the system known from
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DL in the light of the teaching of D4 to arrive at the
cl ai med system wi t hout taking an inventive step is to
be answered in the negative. The systens known from D1
and D4 show crucial differences in their constructional
features and in their ways of operating. In particular,
as al ready nentioned in paragraph 6.2 above, the
det ai |l ed enbodi nment disclosed in D1 includes a | ow

vol tage regul ator 18 (whose details are shown in
figure 4) conprising four conparators, nanely
conparator 108 for testing the output voltage of the
alternator 10, conparator 112 for sensing the current

t hrough an inductor 104 connected to the sw tching

el ement 102, and conparators 114 and 122 for detecting
whet her the battery voltage is respectively bel ow or
above predeterm ned | evels. The systemof D1 is
specially arranged to operate with the | ow voltage
regul ator 18 and there is no suggestion in Dl that this
regul ator and its feedback conponents coul d be avoi ded
so the skilled person woul d have no reason to think of
nodi fyi ng the system known from D1 in the |ight of the
teaching of D4 in such a manner that only a high

vol tage regul ator woul d be used. And even if such a
nodi fication could be reasonably envi saged, the
resulting power systemwould still lack a duty cycle
control circuit for producing a |ower voltage and a

hi gher voltage in the manner specified in claiml.

Docunent D5 deals with power systens entirely different
fromthat specified in the preanble of claim1l, in
particular with DC to DC converters using transforners
with no voltage regulation and no duty cycle contro
circuit. Even if the |l ow voltage regulator 18 of the
systemof D1 were to be replaced by a DC to DC
converter with no regulation as known from D5, the
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resulting systemwould be different fromthat specified
in claiml because it would still lack a duty cycle
control circuit arranged to generate a predeterm nedly
fixed duty ratio which is a proportional ratio of a

| ower voltage |evel to a higher voltage |evel.

Docunent D6 di scl oses a power supply systemfor a notor
vehicle, conprising a generator for producing a voltage
U, applied to two switches S1 and S2 connected in series
wi th an inductance 11. A rectangul ar signal generated
by switching control circuits 12 (figure 1), 20

(figure 5), or 21 and 22 (figure 4) actuates both
switches S1 and S2 to be turned ON or OFF

si mul taneously. The argunents of the appellant based on
this docunent are not convincing for the foll ow ng

reasons.

Considering first the enbodi nent shown in figure 5 of
D6 when switch S3 is connected to earth so the only
avai | abl e out put voltage U, appears across capacitor 18.
When switches S1 and S2 are sinultaneously closed
(figure 2, waveforma)) input voltage U, is applied to

i nductance 11 which stores energy. The rectangul ar
waveform of figure 2a) inposes the tine duration for
chargi ng i nductance 11 but, since input voltage U, is
directly applied to it, voltage U, across inductance 11
I's kept constant and equal to U, during charging tine
and is therefore independent of the duration of this
time (see figure 2, waveformb)). Wen switches S1 and
S2 are sinmultaneously open energy stored in inductance
11 di scharges through the current path conprising di ode
16, capacitor 18, earth, contact S3 and di ode 13. Since
no resistance (apart fromthe intrinsic resistances of
the wiring conductors and elenents 11, 13, 16 and S3)
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is included in the discharge path, it constitutes a
strongly underdanped series RLC circuit. Therefore, the
value of its danping factor RI2L is close to zero so

t he exponential conponents of the output voltage signa
U, across capacitor 18 are constant and U, is a very
slightly danped oscillation voltage signal.

Signal U, is produced over the tinme duration when both
switches S1 and S2 are open. It is true that a change
of the duty ratio of the square waveform of figure 2a)
may result in a change of the value of U, as indicated
in D6 (page 11, second paragraph to page 12, | ast
line), but the presence of inductor 11 in the discharge
circuit makes it inpossible to provide a fixed |inear
rel ati on between the ratio U/U, and the duty ratio. It
can further be deduced that U, can be higher or |ower
than U, (see the table on page 11 of D6). The case Ul >
U, which woul d obviously require a non achi evabl e duty
ratio > 1 denonstrates clearly that the power system
known from D6 does not produce an output voltage
proportional to the duty ratio of the waveform of
figure 2a) actuating the switches S1 and S2.

The switching control circuit 20 of the system shown in
Figure 5 of D6 does not appear to have been arranged to
deliver a rectangul ar waveform (figure 2a)) having a
predeterm nedly fixed duty ratio which is a
proportional ratio of a | ower voltage | evel to a higher
vol tage | evel. Hence, the way of obtaining a | ower

vol tage froma higher voltage as specified in claim1l
does not seemto be derivable fromthe teaching of D6
Wi t hout taking an inventive step.

The consi derati ons above apply equally to the other
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enbodi nents shown in figures 1, 3 and 4 of D6 where two
out put voltages U, and U, are produced from i nput
voltage U, (see figure 2e)). In particular, it does not
appear that the produced voltage values of U, and -U,
and the input voltage value of U,are in a proportiona
ratio equal to the duty ratio of the waveform depicted
in figure 2a).

There is no support for the appellant's allegations
that the person skilled in the art would have used his
general technical know edge to nodify the system known
fromDl to include the features of claim1l nentioned in
par agr aph 6.2 above.

It follows fromthe preceding considerations that the
cl ai med power supply system cannot be derived in an
obvi ous manner fromthe cited state of the art and thus
i nvol ves an inventive step. The grounds for opposition
do not prejudice the maintenance of the patent opposed
i n unanended form and the appeal has to be di sm ssed.



- 13 - T 0830/ 97

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Ki ehl W J. L. \Weeler

2715.D



