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Summary of Facts and Submn ssions

0094.D

The appel |l ant (applicant) | odged an appeal, received on
23 August 1995, against the decision of the Exam ning
Di vi si on, dispatched on 20 June 1995, refusing the
application No. 86 301 406.4 (publication

No. O 193 401). The fee for the appeal was paid on

24 August 1995 and the statenment setting out the
grounds of appeal was received on 30 Cctober 1995.

In the decision under appeal, the Exam ning Division
hel d that the subject-matter of claiml1 did not involve
an inventive step wthin the neaning of Article 56 EPC
having regard to the foll ow ng docunents:

Dl: US-A-3 895 866

D3: C. Tani et al. "Storage-Type Liquid -Crystal
Matri x Di spl ay" Proceedings of the SID, Vol. 21/2
1980, pages 71 to 77

and that the subject-matter of claim 18 was not new
over D3 (Article 54 EPC).

In the contested decision, the Exam ning D vision
further referred to the followi ng state of the art:

D2: DE-A-21 30 504

In response to a comruni cation fromthe Board, the
appellant filed newclains 1 to 18, and new pages 3,
3a, 5, 6, 6a, 6b and 6¢c of the description with a
| etter dated 16 June 2000, received on 19 June 2000.

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

the foll owi ng docunents:

Cl ai ns:

Descri ption:

Dr awi ngs:

Nos. 1 to 18 as filed with the letter
dated 16 June 2000;

pages 1, 2, 7, 8, 10, 11 and 13 to 15 as
originally filed;

page 4 as filed with a letter dated
11 Novenber 1993, received on

15 Novenber 1993;

pages 9 and 12 as filed with a letter
dat ed 29 Novenber 1994, received on
5 Decenber 1994;

pages 3, 3a, 5, 6, 6a, 6b and 6¢c as
filed with the letter dated 16 June
2000;

Sheets 1/5 to 5/5 as originally filed.

The wording of claim1 reads as foll ows:

"1l. A projection - type liquid crystal display device,

conpri si ng:

a first transparent substrate (13);

a second transparent substrate (14)

substantially in parallel with the first

transparent substrate;

a cholesteric - nematic phase transition type

liquid crystal having positive dielectric

ani sotropy (11,12) and being di sposed between the

first and second transparent substrates (13 and

14);

sealing neans sealing the liquid crystal between

the first and second transparent substrates (13
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and 14) said first and second transparent
substrates and said sealing neans form ng an
encl osed space, said first and second transparent
substrates each having an internal surface facing
t he encl osed space;

first transparent el ectrode neans (15) fornmed on
the internal surface of said first transparent
substrate (13);

second transparent el ectrode neans (16) forned
on the internal surface of said second transparent
substrate (14); and

control neans for the selective application of a
predet er m ned sequence of voltage |evels between
the first and second el ectrodes in order to bring
the liquid crystal at sel ected non-addressed
portions of the device to a stable |ight -
scattering state and to bring the liquid crystal
in the remai ni ng addressed portions of the device
to a stable light - transmtting state,
characterised in that, said predeterm ned sequence
of voltage levels conprises a first voltage |evel,
a second internedi ate vol tage | evel higher than
said first voltage level and a third voltage | evel
hi gher than said second internedi ate vol tage
| evel , such that when said first, |ow voltage
| evel is applied between the el ectrodes, the
liquid crystal in the device adopts a focal -
conic state (F) associated with a chol esteric
phase of the liquid crystal in which |ight
incident on the device is scattered in the liquid
crystal, the focal - conic state being stable at
said first voltage | evel

when the voltage level is increased fromsaid
first low voltage | evel to said second
internedi ate voltage level, the liquid crystal
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remains in said stable focal -conic state;

when the voltage level is increased fromsaid
second, internediate voltage |level to said third,
hi gher voltage level, the liquid crystal in the
devi ce adopts a honeotropic state (H) associ ated
with a nematic phase of the liquid crystal in
which light incident on the device is transmtted
by the liquid crystal, said honeotropic state
being stable at said third vol tage | evel;

when the voltage is reduced fromsaid third,
hi gher voltage |evel to said second, internediate
voltage level, the liquid crystal remains in said
stabl e honeotropic state, so that the second
i nternmedi ate, voltage |level is associated both
wWth a stable, transmtting state (H) as well as
a stable, scattering state (F), the device thus
having a bistable transmssivity at this voltage
| evel :

and, when the voltage is reduced fromsaid
second internediate voltage with liquid crystal in
said stable, honeotropic state, to said first, |ow
voltage level, the liquid crystal reverts to said
stable focal - conic state (F),

whereby the liquid crystal device can be driven
to forman image conposed of bistable cholesteric
(12) and nematic (11) phases respectively
scattering and transmtting light incident thereon
whi ch can be stably maintai ned by hol ding the
vol tage | evel at said second internedi ate voltage,
sai d i mage being projectable onto a projection

area by an optical system

The wording of claim?2 reads as fol |l ows:

"2. A renote communi cation system conprising a

0094.D Y A
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projection - type liquid crystal display device as
clainmed in claiml1 and neans (42 or 43) for
transferring data froma renote |ocation to driving
means for generating said i mage on the device."

The wording of claim3 reads as foll ows:

"3. An electronic conference system enabling

conf erenci ng between renote places, conprising

comruni cati on neans (42 or 45), located at each renote
pl ace for communi cating said places through at |east
one of tel ephone cables and radi o systens; and
projection type liquid crystal display devices, as
clainmed in claim1, each operatively connected to said
communi cati on neans, at |east one |iquid crystal

di spl ay device being used for display in each renote
pl ace. "

The wording of claimb5 reads as foll ows:

"5. An overhead projector (51) which conprises a |ight
source and a display device as clained in claim1."

The wording of claim 17 reads as foll ows:

"17. A display nethod using a liquid crystal panel (1)
contai ni ng signal and scanni ng el ectrodes (X, X, Y,

Y,) and i mage el enents forned of a cholesteric - nematic
phase transition type liquid crystal with positive
dielectric anisotropy (11,12) held in an encl osed

space, the cholesteric - nematic phase transition type
liquid crystal conprising a mxture of a nematic liquid
crystal and a chiral nematic liquid crystal, having a
hi gh transparency nemati c phase (11) in a first stable
optical state and a |ow transparency chol esteric phase
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(12) in a second stable optical state and having an
applied voltage - transparency hysteresis with an
extended wi dth, conprising the steps of:
( a) applying a first voltage across each signa
el ectrode (X;, X,) and each scanning el ectrode (Y,,
Y,) to place all of the liquid crystal panel (1)
into the first stable optical state (H);
(b) reducing the voltage applied to sel ected inage
el ements where witing is to be conducted to a
second voltage and holding this applied voltage at
the second voltage for a predeterm ned period of
time, said second voltage | evel being sufficiently
lowto bring the liquid crystal at the sel ected
portions of the panel to a second stable optica
state (F), while at the sane tine applying a third
voltage to those inmage el enents not selected for
witing, the third voltage being sufficiently
greater than the second voltage to maintain such
non- selected inage elenents in the first stable
optical state (H) and being less than the first
vol t age; and
(c), after step (b) has been conpl eted, applying
said third voltage to the selected and the non-
sel ected image el enents, to maintain said sel ected
and non- selected inmage el enents stably in their
respective second and first stable states for as

long as said third voltage is applied .

Clainms 4 and 6 to 16 depend directly or indirectly on
claiml1; claim18 is dependent on claim17.

The appellant's argunments may be summari sed as fol |l ows:

Docunent D3 represented the closest prior art and
related to liquid crystal cells which utilised the
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chol esteric-to-nemati c phase transition, contained
dielectrically positive liquid crystal material and
exploited hysteresis and bistability effects of the
liquid crystal. However, the fundanental difference
bet ween the disclosure of D3 and the present
application was that the hysteresis curves were of
different shape. In D3 at zero applied field, the
liquid crystal material was bistable, having two
possi bl e stable states. Depending on its past history,
it could either adopt an S-state (i.e. a G andjean
state), which transmtted |ight, or a focal - conic
state, which scattered light. In the present
application the device was nonostable at zero applied
field. The differences in the hysteresis curves lead to
consequent differences in the driving sequences of the
respecti ve devices.

Docunent D2 also related to the sanme class of device as
the present application, nanely liquid crystal cells
exploiting the chol esteric-to-nemati c phase transition.
However, the existence of hysteresis was not nentioned
and its exploitation via bistability effects was not
suggest ed, whereas both these features play a key role
in the present application . The devices of D2 sinply
swi tched between two states (G and F) by changing the
applied vol tage between two val ues.

Dl related to a device that produced contrast by
dynam c scattering or by the storage node. These
effects, associated with materials of negative

di el ectric anisotropy, were essentially different from
the cholesteric-to nematic phase transition relied upon
in the device according to the present invention.

Hence, the present invention was novel and inventive
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bot h through the properties of the liquid crystal
mat eri al and through the driving sequences used to
operate the device.

Reasons for the Decision

1

2.1

2.2

0094.D

The appeal is adm ssible.

Claiml conprises the follow ng definitions of the two
possible states of a liquid crystal which do not appear
verbatimin the application docunents as originally
filed:

(i) "when said first, low voltage |level is applied
between the el ectrodes, the liquid crystal in the
devi ce adopts a focal-conic state (F) associ ated

with a cholesteric phase..."” ; and

(ii) "when the voltage level is increased fromsaid
second, internmedi ate voltage |level to said third,
hi gher voltage level, the liquid crystal in the
devi ce adopts a honeotropic state (H) associ ated

wWith a nematic phase of the liquid crystal in
which light incident on the device is transmtted
by the liquid crystal"” (enphasis added).

As to (i), it is pointed out in the application as
originally filed (page 11, lines 2 to 4) that by
"stopping the application of a voltage..... t he i mage
el ements ... becone the F, state or cholesteric phase”

(enphasis added). It is known in the art that a liquid
crystal in the cholesteric phase can be either in the

Grandj ean state (i.e. with the helical axis

per pendi cular to the cell plane) and or in the focal -
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conic state (i.e. with the helical axis parallel to the

cell plane). In the present application (page 11,
lines 20 to 24), it is specified that in the
chol esteric phase the helical axis of the liquid

crystal is perpendicular to the incident light (i.e.
parallel to the cell plane) "so that the incident |ight
Is scattered by the helical structure of the liquid
crystal of the cholesteric phase". This inplies that
the transition referred to in this application is

I ndeed between the focal-conic state, associated with

the chol esteric phase, and the nematic phase.

As to (ii), aliquid crystal material with "positive

di el ectric ani sotropy"” necessarily adopts a
"honeotropic state" (i.e. with the longitudinal axis
perpendi cular to the cell walls) when an electric field
of sufficient strength is applied between the cel

wal | s, because the liquid crystal nolecules tend to
align their axes with the applied field perpendicul ar
to the planes of the electrodes (i.e. to the cel

wal | s) .

Hence, the Board considers that both (i) and (ii) are
implicitly disclosed in the application docunents as
originally filed.

The ot her anendnents nmade to the clains and the
description are of mnor inportance and do not extend
the application beyond its original content.

Hence, all anmendnents are adm ssi bl e under
Article 123(2) EPC

The present application relates, inter alia, to a
crystal display device conprising a |liquid crystal of:
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(a) the cholesteric-nematic phase transition type;

W th:

(b) positive dielectric anisotropy.

Feature (a) neans essentially that the crystal can be
switched between two phases. In the cholesteric phase,

the crystal nolecules align thenselves in separate
planes with their |ongitudinal axes parallel to each
other within each plane. The directions of the

nol ecul es are, however, twi sted gradually fromplane to
pl ane. In the nematic phase, the |ongitudi nal axes of

the nol ecules are all parallel.

Feature (b) inplies that the nolecules tend to align
t hensel ves parallel to an applied field.

In the cholesteric state the Iiquid crystal nolecules

scatter incident |ight and, thus, show | ow
transmttance. On the other hand, crystal nolecules in

the nematic state are transparent to incident |ight

and, therefore, this state is associated with high
transnm ttance.

Aliquid crystal material conprising features (a) and
(b) is swtched into the nematic state (high

transm ttance) when a voltage higher than a certain
threshold voltage is applied and remains in the

chol esteric state (low transmttance) when no voltage
or a low voltage is applied.

The gist of the invention as specified in claiml
consists essentially in exploiting the hysteresis of
the cholesteric-nematic transition of a liquid crystal
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material so that the material can be kept in one of the
two states by an "internedi ate voltage" | ocated between
the threshold voltage of the cholesteric-to-nematic
transition and the threshold voltage of the nematic-
chol esteric transition.

D3, which is considered to represent the cl osest prior
art docunent, relates explicitly to a reflective node
di splay (Figure 10) in which [ight scattered by the
scattering regions (i.e. by the regions in the focal-
conic state) is seen by the viewer. In a projection-
type display according to the present invention,
however, (cf. Figure 2B of the present application) the
Il i ght beans traveling through the transparent portions
of the display (i.e. the portions in the nenatic state)
are focused by an optical system and projected onto a
screen, whereas the regions in the focal-conic state
scatter the incomng light beans and, thus, appear dark
on the screen. On the other hand, it is inplicit to a
person skilled in the art that the LCD panel structure
shown in Figure 9 of D3 can be used as a projection-
type LCD

Furthernore, the liquid crystal device according to D3
conprises the features (a) and (b) referred to above
(see 3.1), and is operated between two stabl e states.

Hence, docunent D3 antici pates the conbi nati on of
features recited in the preanble of claim1.

Though the transm ssion/vol tage curve of D3 (see
Figure 3) has extended hysteresis, there is no
suggestion in D3 to exploit hysteresis and to operate
the liquid crystal as a bistable device by using an
"internedi ate vol tage" which would hold the liquid
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crystal in the state defined by the previously applied
vol tage. The device according to D3 has two stable
states, defined as "scattering texture F," and
"transparent texture S', which do not require a hol ding
voltage. S is reached through a "rapid passage" (D3,
Figure 1) fromthe transm ssive nematic state H when
the applied voltage is switched off. When a voltage
pul se I ower than a threshold voltage is applied after a
time interval greater than the nematic-chol esteric
transition tinme and then renoved, the state F, is
obt ai ned.

Hence, the subject-matter of claiml differs fromthe
devi ce according to D3 essentially in the way the
display is driven between two stable states and kept in
one of these states by neans of the voltage |evels
specified in the characterising part of claiml.

D2 relates, inter alia, to a display conprising a
liquid crystal material which is in the cholesteric-
nemati ¢ phase transition tenperature range and assunes
a nemati c phase when its nolecules align thensel ves
with an applied field. The inmage portions correspond to
the nematic state, whereas conpl enentary background
portions are kept in the cholesteric state.

D2 does not nention any hysteresis effect; the initia
image is formed by applying an electric field across
selected portions of the liquid crystal |ayer, whereas
a "holding field" below the chol esteric-nenatic
transformation threshold is applied across the entire
surface area of the liquid crystal layer in order to
maintain the liquid crystal conposition in a partially
transforned or partially aligned state and, thus,
facilitate "reimging" of the liquid crystal. Hence,
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the holding field referred to in D2 is not neant to
keep sel ected portions of the liquid crystal in one of
two stable states, but it nerely controls the inage
menory and i mage rel axation characteristics of the
whole liquid crystal |ayer.

6. Dl is less relevant because it relates to a liquid
crystal device with negative dielectric anisotropy and
does not show any hysteresis effect which could be
exploited to nake a bi stabl e device.

7. None of the further prior art docunments on file
suggests using the sequence of |ow, internediate and
hi gher voltage |evels specified in claiml to drive a
chol esteric-nematic liquid crystal display device
bet ween a chol esteric state of low transmttance and a
nematic state of high transmttance and to maintain it
in one of these two stable states by exploiting the
hysteresis of the transmttance / vol tage curve.

8. Hence, the subject-matter of claim1l involves an
i nventive step within the neaning of Article 56 EPC

9.1 Clainms 2, 3 and 5 relate to different applications of a
liquid crystal display according to claiml.

The nmethod claim 17 is based essentially on the
subject-matter of claim1 expressed in ternms of the
steps required to control the phase transitions of a

chol esteric-nematic liquid crystal.

9.2 Clains 4, 6 to 16 and 18 are dependent and, therefore,
their subject-matters also involve an inventive step

10. In summary, the Board finds that the appellant's

0094.D
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request conplies with the requirenents of the EPC and

that a patent can be granted on the basis thereof.

O der

For these reasons

it 1s decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the departnent of the first

instance with the order to grant a patent on the basis

of the follow ng docunents:

d ai ns:

Descri ption:

Dr awi ngs:

The Regi strar:

0094.D

Nos. 1 to 18 as filed with the letter
dated 16 June 2000;

pages 1, 2, 7, 8, 10, 11 and 13 to 15 as
originally filed;

page 4 as filed with the letter dated

11 Novenber 1993;

pages 9 and 12 as filed with the letter
dated 29 Novenber 1994;

pages 3, 3a, 5, 6, 6a, 6b and 6¢c as
filed with the letter dated 16 June
2000;

Sheets 1/5 to 5/5 as originally filed.

The Chair nan
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R. Schunacher G Davi es
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