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Summary of Facts and Subm ssi ons
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Eur opean patent application No. 88 302 850.8
(publication No. 0 286 309) was refused by a deci sion
of the exam ning division dated 27 January 1994, on the
ground of |ack of inventive step (Articles 52(1) and 56
EPC) .

The appel | ant | odged an appeal agai nst the decision on
25 March 1994 and paid the prescribed fee on the sane
day. A statenent of grounds of appeal was filed on

6 June 1994.

I n a comruni cati on dated 28 Septenber 1998 the Board
made reference inter alia to the foll ow ng docunents:

D1: EP-A-0 149 899, and

D3: FR-A-2 581 209.

Oral proceedings were held on 19 January 2000.

The appel | ant requested that the decision under appea
be set aside and that a patent be granted on the basis
of clains 1 and 2 filed during the oral proceedi ngs
with the description as originally filed (with errors
corrected as requested on 23 August 1991) and the
Figures as originally filed.

| ndependent claim1 reads as foll ows:
"1. Aliquid crystal device conprising first and

second sets of intersecting electrodes (COM SEG)
arranged on either side of bi-stable [iquid crystal
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material to provide a matrix of display elenents;

drive neans (200, 300) for supplying respective
drive and scanni ng vol tages for said el ectrodes;

first and second sel ection neans (273-275, 371-
375) for selecting fromthe drive and scanni ng vol t ages
and applying the selected voltages to the electrodes to
change the state of the liquid crystal material at
sel ected display el enents;

means (600, 700) for delivering to said drive
neans data to be displayed by said display device so as
to control operation of said selection neans; and

t enperature sensi ng neans (400) for sensing the
tenperature of the matrix of the display el enent,

and characterized in that the drive voltages for a
di spl ay el enent which are selected by said first
sel ection neans conprise three different DC | evel
signals (V3, VC, V4) supplied in parallel to said
sel ection neans, the three DC | evel signals consisting
of a reference signal (VC), a positive data signal (V3)
and a negative data signal (V4), and in that the
scanni ng voltages for a display elenent are sel ected by
sai d second selection neans fromthree different DC
| evel signals (V1, VC, V2), the three signals
consisting of the reference signal (VC, a positive
scanni ng signal (V1) of higher anplitude than said
positive data signal (V3) and a negative scanning
signal (V2) of higher anplitude than said negative data
signal (V4); and

control nmeans (900) responsive to said tenperature
sensing neans for controlling the DC | evel s of the
signals (V1, V2, V3, V4, VC) selected by said first and
second sel ecting neans so that the ratios of the
respective positive drive and scanning vol tages (V1,
V3) and of the respective negative drive and scanni ng
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voltages (V2, V4) with respect to the reference voltage
(VO remain the sane."

The appel lant's subm ssions in support of its request
may be sunmarised as foll ows:

The invention concerned a specific type of |iquid
crystal display, i.e. displays enploying a bistable
liquid crystal material, and a specific type of

t enper ature conpensation of DC control voltages,
simplifying the manufacturing process. As indicated on
page 118, line 8 to page 119, line 3, of the
description as originally filed, it becane easier to
check whether the nmultitude of circuit conponents
required to generate and control the operating voltages
of the | arge nunber of pixel elenents of a display
woul d operate within a predeterm ned range of technica
specifications if one voltage was fixed and the other
vol tages were defined as predetermned ratios with
respect to the fixed voltage. Furthernore, the DC

| evel s of the scanning and drive signals could be
easily adjusted in accordance wth tenperature
conditions so that the ratios of the respective
scanni ng and drive voltages remi ned the sane.

Docunents D1 and D3 referred to a different technica
field of display devices which required the
superposition of AC voltage signals to the operating
voltages in order to maintain the liquid crystal
material in a stable state. Moreover, none of these
docunents addressed the specific problemof sinplifying
t he manuf acturing process of |iquid crystal displays.
Though docunent D1 briefly hinted at the possibility of
changi ng an operating voltage in accordance with
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tenperature, it required operating voltages different

I n nature and nunber fromthe invention, and did not
teach to keep the ratios of DC voltage |levels with
respect to a reference voltage constant as tenperature
adj ustments were made. Tenperature conpensation of DC
vol tage | evel s was not even nentioned in docunent D3.

For these reasons, the skilled person setting out to
facilitate the manufacture of bistable |iquid crystal
di spl ays and, at the sane tine, |looking for a sinple
tenperature conpensation of the DC operating voltages
coul d not expect a solution fromdocunents D1 and D3.
Mor eover, even by conbining the teachings of these
docunents, he would not have arrived at the conplete
solution as defined in the characterizing part of
claim 1.

Reasons for the Deci sion

0408. D

The appeal conplies with the requirenents of
Articles 106 to 108 and Rule 64 EPC and is, therefore,
adm ssi bl e.

Anmendnent s

The Board is satisfied that the subject-nmatter of the
amended clains on file has a basis of disclosure in the
originally-filed description (cf. in particular

Figures 6, 29B and 31B with the correspondi ng
description; page 64, line 2 to page 67, line 5; and
page 118, line 1 to page 119, line 3) so that the
anmendnents conply with the requirenents of

Article 123(2) EPC
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Inventive step (Articles 52(1) and 56 EPC)

Docunent D3 (cf. in particular the abstract and

Figures 1 to 4 and 7 with the correspondi ng
description) is considered the closest prior art. It
refers to a liquid crystal display (LCD) conprising the
type of materials used in devices according to the
application (cf. application as originally filed,

page 12, lines 5 to 12). The nvol ecul es of these
ferroelectric nmaterials possess an electric dipole
nmonent and, under certain conditions, can assune two

di stinct stable orientations in response to a static
electric field (DC field). Switching between the two
stable orientations is caused by a DC field of
sufficient strength and duration which is produced by
sel ected drive and scanning voltages applied to
intersecting electrodes formng a matri x of display

el ements. It is further knowmn fromD3 (cf. page 1,
lines 29 to 33 and page 3, line 34 to page 5, line 13)
that the stability of the selected orientations after
renoval of the DC field is achieved either by making
the liquid crystal layer thin enough or by exposing the
material to a high-frequency electrical signal (i.e. an
AC field superposed to the DC field). Therefore, the
LCD known from D3 conprises the features listed in the
preanbl e of claim 1l under consideration. Mreover, the
first and second sel ection neans for selecting the
drive and scanni ng vol tages, respectively, select the
drive voltages for the data signals fromthree
different DC | evel signals (V, 0, -V) and the scanni ng
voltages fromthree other DC |l evel signals (2V, 0, -
2V), wherein the positive and negative scanni ng signals
are higher in anplitude than the respective positive
and negative data signals. Furthernore, the ratios of



3.2

3.3

0408. D

.6 - T 0491/ 94

the drive and scanni ng signals

(V, -V, 2V, -2V) wth respect to the ground voltage
shown in D3 are the sanme as those specified in the
present application (cf. Figure 6). According to D3
(cf. page 15, lines 11 to 21), however, changes in the
operating tenperature of the LCD are conpensated for by
controlling the anplitude and/or frequency of the AC
signal which is superposed to the DC signal to nmaintain
the liquid crystal in a stable state.

D3 is silent as to the structure and manner of
operation of the selection neans.

Consequently, the subject-matter of claim1l under
consideration differs fromthe liquid crystal display
known fromD3 in that:

(a) the control neans for tenperature conpensation
control the DC | evels of the various data and
scanning signals so that the ratios of the
respective drive and scanning voltages with
respect to the reference voltage remain the saneg;
and

(b) the drive neans are such that the DC | evel signals
fromwhich the drive and scanning voltages are
selected are applied in parallel to the respective
first or second sel ecti on neans.

In view of these differences, the technical problem
addressed by the invention is to provide sinple and
effective neans to drive the liquid crystal display and
to conpensate for tenperature vari ations.
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The first aspect of the problemrelating to sinplified
drive neans is, in principle, already addressed and
sol ved by an LCD according to D3 by defining the drive
and scanning voltages as ratios with respect to a

ref erence voltage, thus avoiding the need for
generating a plurality of independent voltages.

The second aspect relating to an effective conpensati on
of tenperature variations according to the

af orenenti oned feature (a) is addressed and sol ved by a
bi stabl e LCD known from docunent D1. D1 (cf. Figures 25
and 26 with the correspondi ng description; and in
particul ar page 8, lines 6 to 9, and page 30, lines 9
to 15) refers to an LCD of a type simlar to that of D3
and di scl oses neans for conpensating for the effects of
tenperature variations which include for instance neans
for adjusting a DC operating voltage (V,) applied for
switching between the two stable states. The drive and
scanni ng voltages are predeterm ned fractions of the
voltage V,, so that a tenperature adjustment of V,
inmplies that the ratios of the signal levels with
respect to V, remain the sane. The teaching of D1 is

t hus based on the recognition that, to conpensate for
the effects of tenperature variations, it is sufficient
to adjust a single DC voltage |evel.

Furthernore, the aforenentioned feature (b) concerns a
strai ghtforward design option which is explicitly shown
in Figures 25 and 26 of docunent DI1.

As the problemto be solved and the clai med sol ution
were both known in the same narrow technical field of
bi stabl e LCDs, no inventive step can be attributed to
the recognition of the technical problem defined above
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and to the application of the solution principles known
fromDl to the LCD shown in D3 to solve it. Therefore,
it would have been obvious to the skilled person to
arrive at the subject-matter of claim1 under
consi deration by conbining the teachings of D1 and D3.
3.5 For the foregoing reasons, in the Board's judgenent,
the subject-matter of claim1 on file does not involve
an inventive step within the nmeaning of Article 56 EPC
Caim1l is therefore not allowable.
3.6 Dependent claim2 is also not allowable because of its

dependency on an unal | owabl e claim 1.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer G Davi es
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