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Summary of Facts and Subm ssi ons

2064.D

The appel | ant (opponent) | odged an appeal against the
interlocutory decision of the opposition division,

di spatched on 7 Novenber 1995, nmi ntaining European
patent No. 0 167 398 in anended form The notice of
appeal was received on 5 January 1996, the prescribed
fee being paid on the same day. The statenent setting
out the grounds of appeal was received on 18 March
1996.

O the grounds raised in opposition, only insufficiency
of disclosure (Articles 83 and 100(b) EPC) and
unal | owabl e extensi on of subject-nmatter

(Articles 123(2) and 100(c) EPC) were argued in the
grounds of appeal. The further ground of Article 100(a)
on which the opposition had been based was not
addressed in the appeal .

The appel | ant requested that the decision under appeal
be set aside and that the European patent be revoked.

Upon the request of both parties oral proceedi ngs were
arranged for and held on 17 August 2000.

The appel l ant did not appear, although duly sumoned,
having informed the Board by letter received on 19 July
2000 that it would not be represented at the oral

pr oceedi ngs.

The respondent (proprietor of the patent) requested
that the appeal be dism ssed and the patent be

mai ntai ned with the foll ow ng docunents:

Mai n request: clains, description and figures as
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mai nt ai ned by the opposition division.

First, second, third, fourth, fifth and sixth auxiliary
request : clains 1 to 4 respectively filed on 17 July
2000 with the description and figures as for the main
request.

| ndependent claim 1 of the main request reads as
foll ows:

"1l. Aliquid crystal electro-optical display device
driven in a tine sharing node, having a panel (6) with
a liquid crystal material disposed between scanni ng

el ectrodes and display electrodes, a drive circuit (4)
arranged for scanning the scanning el ectrodes for
driving the panel, and a control circuit (2) for
controlling the drive circuit, characterised in that
the liquid crystal material is a ferro-electric liquid
crystal material and in that the control circuit and
the drive circuit are arranged to co-operate so that

t he panel can be driven by scanning only those scanni ng
el ectrodes associated with portions of the display to
be changed, with the waveform applied between those
scanni ng el ectrodes which are scanned and the displ ay
el ectrodes conprising a relatively high pulse to change
the ("the the" corrected by the Board) display state
followed by relatively low a.c. pulses to maintain the
di splay state.”

| ndependent claim4 of the main request differs from
claim1 only in that the ternms "drive circuit (4)" and
"control circuit (2)" are replaced by the terns "drive
portion (4)" and "control portion (2)", respectively.

In the contested decision, page 10, |ast paragraph, the



2064.D

- 3 - T 0050/ 96

opposition division held that it was clear in
particular fromFigure 10 of the patent what was to be
done and that the skilled person, given the description
and his technical know edge, woul d have known that the
l ow a.c. pul ses were necessary for maintaining the

di splay state in a bi-stable liquid crystal display
devi ce. Moreover, the division found the amendnents to
have a basis in the originally-filed application
docunents and the anended patent as a whole to conply
with the requirenents of the EPC.

The appellant relied in witing on the follow ng
subm ssi ons:

Sufficiency of disclosure

The patent clained the application of |Iow a.c. pulses
in order to maintain the display state of a pixel
However, the patent did not teach how rel atively | ow
a.c. pulses as shown in the single exanple provided by
Figure 10 of the patent could be achi eved and how | ow
a.c. pulses having an anplitude-tine product (A x t)
equal to or larger than a switching threshold could be
avoi ded. Using the drive signals shown in Figure 8 of
the patent, which were the only disclosed signals to be
applied to the scanning and di spl ay el ectrodes, the
resulting wavefornms of Figure 10 could not be
reproduced. Moreover, the a.c. pulses resulting from

t he wavefornms of Figure 8 inevitably generated

wavef orms including pul ses, the (A x t) product of

whi ch was equal to or even exceeded that of a sw tching
pul se, thus, instead of solving the posed problem
causi ng i nadvertent sw tching.

Subj ect-matter extending beyond the content of the
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application as filed

The drive signals to be applied to the el ectrodes as

di scl osed by the single enbodi nent of Figure 8 were so
constituted that the witing of black and white pixels
in the sane Iine took place in different fields. There
was no teaching of how the witing of black and white
pi xels in the sane field could be achieved, as such
witing would require the application of signals of
opposite polarity in the sane line period. As the
anmended cl ai ns defined the waveformto be applied to

t he pixels but did not address the witing of black and
white pixels in different fields, the amendnents to the
i ndependent clains resulted in the isolation of the
added feature fromthe context of other features
presented as essential to the added feature. This was
an unal | owabl e form of generalisation introducing added
subject-matter in accordance with board of appeal

deci sions, such as T 17/ 86.

The argunents presented by the respondent in the oral
proceedi ngs may be summari sed as foll ows:

Sufficiency of disclosure

The wavefornms shown in the exanples of Figure 10(b) and
(c) of the patent were the result of the drive signals
according to Figure 8 for the sinplest case of witing
into a colum of the display either only white or only
bl ack pi xels, whereas the waveform of Figure 10(a)
occurred in this case at the non-sel ected el ectrodes.
Thus it was shown that, contrary to the subm ssion of

t he appellant, the waveforns according to Figure 10
could be reproduced fromthe drive signals according to
Fi gure 8.
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As regards the objection of inadvertent sw tching

al l egedly caused by a.c. pulses occurring at the

el ectrodes of the panel in nore general cases of

appl ying the drive signals disclosed by Figure 8, the
"wor st case" which could indeed result at a pixel was a
uni pol ar pul se having an anplitude 1/3 V,, and a
duration 4t, V,, and t being the paraneters of a

swi tching pul se. However, contrary to the appellant's
al l egation, such a pul se could not cause an inadvertent
switching of the state of the pixel under norma
operating conditions of a display panel, such as for
swi tching pul ses of about 15 Volt. The reasons for that
were that the duration of the switching pul ses applied
was chosen to be al nost the sanme as the nol ecul ar
response tinme (i.e. the time required for the ferro-

el ectric nmolecules to respond to an applied electric
field pulse), as was stated on page 7, lines 17 to 18
of the originally-filed description, and that the

nol ecul ar response tinme increased stronger than
linearly with a decreasing anplitude of the pul se, as
was known to the skilled person for instance fromthe
docunent Cl ark and Lagerwal | : "Subm crosecond Bistable
Electro-Optic Switching in Liquid Crystals", Applied
Physics Letters, Vol. 36, No. 11, June 1980, pages 899
to 901, cited in the patent specification. It could be
derived fromthe data presented in this docunent that a
pul se width of 2 us was required for switching with

Vo = 15V, whereas a pulse width of 10 pus was required
for swtching with V,, =5 V. In this exanple, when
reducing the pulse anplitude from15 Vto 5V, the
anplitude-tinme product (A x 6) required for changing
the display state increased by a factor of nore than
1.6, which was significantly above the (A x 6) product
of any low a.c. pulse that could result fromthe drive
signals according to Figure 8 of the patent.
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Subj ect-matter extendi ng beyond the content of the
application as filed

The amendnents made to the i ndependent clains of the
mai n request were alnost literally taken fromthe
sentence bridging pages 6 and 7 of the originally-filed
description relating to waveforns di scl osed by

Figure 7. What was shown by Figure 7 did not form part
of prior art know edge, as this figure showed wavef orns
which were explicitly said to be made up fromthe drive
signals disclosed by Figure 8 of the patent. There was
no further requirenent disclosed in the original
application docunents as to the application of |ow a.c.
pul ses to maintain the display state. In particular

t here was no di scussion of "fields" for witing black
and white pixels as referred to by the appell ant.

Reasons for the Decision

1

2064.D

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

Sufficiency of disclosure (Article 83 EPQC)

An invention can be regarded as being sufficiently
disclosed if at |east one way is clearly indicated
enabling the person skilled in the art to carry out the
invention (cf. for instance T 292/85 QJ 1989, 275).

In the present case, the crucial question is whether
the skilled person can, on the basis of his general
know edge, gather sufficient technical information from
t he application docunents so as to devise waveforns for
operating the display panel conprising |low a.c. pul ses
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capabl e of maintaining the display state.

An exanpl e of drive waveforns to be applied to the
pixels is given in Figure 10 of the patent. Such
wavefornms are the result of basic drive signals to be
applied to the matri x of scanning and displ ay

el ectrodes. The only source of technical information
concerning suitable basic drive signals is given by
Figure 8 of the patent and the corresponding

descri ption.

Contrary to the appellant's subm ssion that the drive
wavef orms shown in Figure 10 cannot be reproduced by
the drive signals shown in Figure 8, the respondent has
convi ncingly shown in the oral proceedings that the
waveforms (b) and (c) of Figure 10 are indeed the
result of drive signals according to Figure 8, albeit

t he patent docunents do not include an indication that
t hese waveforns are only obtained under the specific
condition of witing a black or white colum of pixels.
Thus, there is no fundanmental obstacle which woul d
prevent the skilled person fromrecognizing the drive
signals according to Figure 8 to be suitable for
operating the display panel, notw thstanding the fact
that normally the resulting wavefornms would differ from
the specific sinplified case shown by Figure 10.

As conceded by the respondent, in normal operation of
the display panel it cannot be avoided that a

conbi nation of drive signals according to Figure 8
required for displaying a desired distribution of black
and white pixels eventually results in low a.c. pul ses
occurring at a pixel, which pul ses have conponents of
one polarity with an anplitude of one third of that of
the relatively high pulse for changing the display
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state and being up to four times |onger than the
switching pulse. Gven the fact that the physica
entity decisive for changing the display state of a bi-
stable ferro-electric material is the product A x t of
pul se anplitude A and pulse width t, low. a.c. pulses
having a product A x t which is equal to and even

| arger than that of the high switching pulse could

i ndeed inply the risk of inadvertent sw tching.

However, as is stated on original page 7, lines 17 to
18 of the description, the switching pul ses should have
a duration al nost equal to the nol ecul ar response

time 6 of the bi-stable ferro-electric material, as
such pul ses are the shortest possible pulses with which
maxi mal contrast between brightness and darkness of the
di splay can be obtained. In this context, the Board
considers the skilled person working in the field of
liquid crystal displays to be famliar with the

physi cal properties of the liquid crystal materials
enpl oyed i n such displays as di scussed in docunents
such as the aforenentioned docunent of Clark et. al
cited on original page 5, line 7 of the description.
According to this docunent (cf. page 901, right-hand
colum), a strong increase of the threshold product

A Xx 6 required for switching is observed with
decreasing pulse anplitude A Only for anplitudes above
10 V does an inverse proportionality exist between

6 and A (rendering the threshold product a constant).
Therefore, a risk of inadvertent switching by |ow a.c.
pul ses, as argued by the appellant, could occur only if
the anplitude of the high pul ses for changing the

di splay state was at or above 30 V. In this respect,

t he Board accepts the argunent of the respondent that a
liquid crystal display was conventionally driven by

vol tages around 15 V as hi gher voltage sw tching would
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have unnecessarily increased power consunption so that,
appl yi ng normal operating conditions, the |ow a.c.

pul ses woul d i ndeed maintain the display state.

Not wi t hstandi ng the fact that the present patent does
not di scl ose operating paraneters, the Board is
convinced that the skilled person's know edge of the
physi cal properties of liquid crystal materials, as

evi denced by the Cark et. al. docunent, would have
enabled himto avoid the theoretical risk of

i nadvertent sw tching.

For these reasons, the Board is satisfied that, on the
basis of the information provided by the application
specification and his general know edge, the skilled
person had all the necessary information at hand to
successfully put the clained teaching into practice.

Subj ect-matter extendi ng beyond the content of the
application as filed (Article 123(2) EPC)

According to the main request, clainms 1 and 4 as
granted have been anended in opposition by the addition
of the feature "with the waveform applied between those
scanni ng el ectrodes which are scanned and the display
el ectrodes conprising a relatively high pulse to change
the display state followed by relatively | ow a.c.

pul ses to maintain the display state".

The anmendnment corresponds to the information given on
page 6, line 31 to page 7, line 2, of the originally-
filed description given in the context of the
description of Figure 7 that "the liquid crystal

nol ecul es are noved to the +é& or -¢é positions referred
to above, when selecting a scanning electrode by a

rel atively high positive and negative vol tage pul se,
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and then maintaining the display condition (the
position of the nol ecules) by |Iow voltage AC pul ses”.

G ven the fact that the wavefornms shown in Figure 7 are
made up of the basic drive signals according to the
enbodi nent of Figure 8 (cf. original page 6, lines 16
to 17 of the description), in the Board' s view the

i nformation provided by the description of Figure 7 is
to be considered as formng part of the description of
t he inventi on.

Mor eover, the waveforns defined in amended clains 1 and
4 are in principle identical for witing and

mai nt ai ni ng both bl ack and white pixels and thus
functionally independent fromthe technical details of
how bl ack and white pixels would be witten in the sane
line, such as the witing of black and white pixels in
different fields apparent fromFigure 8. Therefore, the
Board cannot accept the appellant's subm ssion that the
anmendnents to the independent clains resulted in the
isolation of the added feature fromthe context of

ot her features presented as essential to the added
feature.

For these reasons anmended clains 1 and 4 according to
the main request satisfy the requirenent of
Article 123(2) EPC

Neither in the statenent of the grounds of appeal nor
in any | ater subm ssion did the appellant challenge the
reasoni ng of the opposition division with respect to
novelty and inventive step. This nmeans that the

appel lant is not adversely affected by the decision
under appeal in this respect. Under the given
circunstances and in view of the principle of party
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di sposition governing the procedure in opposition
appeal proceedings, the Board sees no reason to raise
any objections under Articles 52(1), 54 and 56 EPC of
its own notion.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

R. Schunacher G Davi es
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