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Summary of Facts and Subm ssi ons

1710.D

The appel | ant | odged an appeal, received on 16 My
2001, agai nst the decision of the exam ning division,
di spatched on 9 March 2001, refusing the European

pat ent application 94 305 406.4. The fee for the appeal
was paid on 16 May 2001 and the statenent setting out

t he grounds of appeal was received on 16 July 2001.

The exam ni ng division objected that the application
did not neet the requirenents of Article 52(1) EPC
because the subject-matter of clains 1 and 2 was not
novel in the sense of Article 54 EPC having regard to
t he teachings of either of the docunents D1 or D2:

(D1) FR-A-2 569 280

(D2) FR-A-2 561 005.

Furthernore in the opinion of the division the nethod
of filling a cell as known fromeither D1 or D2 defined
inclains 15 to 18 was rendered obvious (Article 56
EPC) by the further teaching of docunent

(D3) Patent Abstracts of Japan vol.11, No. 121
(page 568) (2568) 16 April 1987 & JP-A-61 267 028.

The appel | ant requested that the decision under appeal
be set aside and a patent be granted on the basis of
the foll ow ng docunents which correspond to the
docunents on which the decision had been based with one

clerical correction:
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Cl ai ns: 1 to 20 (clains pages 88 to 91, 91A 92
and 93) as received with letter of
4 June 2003;

Descri ption: page 1 as received with letter of 4 June
2003;

pages 2 to 15, 19 to 23, 25, 29 to 87 as
originally filed; with cancellation of
page 28 as originally filed;

pages 16, 17, 17a, 17b, 17c, 18, 24, 26
and 27 filed with letter of 13 June
2000;

Dr awi ngs: sheets 1/21 to 21/21 as originally
filed.

L1l The wordi ng of independent claim1l1 reads as foll ows:

"Liquid crystal panel frame conprising:

a pair of substrates at |east one of which is
transparent;

a pair of electrodes each forned on said substrates so
as to oppose each ot her;

a plurality of rectilinear barrier nmenbers which are
provi ded between both substrates and which are arrayed
in parallel to each other at predeterm ned intervals;
and

an orientation filmfornmed on at |east one of said
substrates and to which an uniaxial alignnent treatnent
is applied;

each barrier nenber extending substantially in parallel
to the direction in which the uniaxial alignnment
treatnment is carried out; and

1710.D
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each barrier nenber being adhered to both substrates so
t hat portions other than an aperture forned at end
portion thereof through which the liquid crystal passes
forma rectilinear space seal ed against liquid."

The wordi ng of independent claim2 reads as foll ows:

"Liquid crystal panel assenbly conpri sing:

a pair of substrates at |east one of which is
transparent;

a pair of electrodes each formed on said substrates so
as to oppose each ot her;

a plurality of rectilinear barrier nmenbers which are
provi ded between both substrates and which are arrayed
in parallel to each other at predeterm ned intervals;
and

an orientation filmfornmed on at |east one of said
substrates and to which the uniaxial alignnment
treatnment is applied;

each barrier nenber extending in substantially in
parallel to the direction in which the uniaxi al
alignment treatnment is carried out;

each barrier nmenber being adhered to both opposed
substrates so that portions other than an aperture
formed at end portion thereof through which the liquid
passes forma rectilinear space seal ed against |iquid;
and

ferroelectric liquid crystal or anti-ferroelectric
liquid crystal being encapsulated in each rectilinear
space. "
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The wordi ng of independent claim 14 reads as foll ows:

"Use of a liquid crystal display, the liquid crystal
di splay conprising a liquid crystal panel assenbly as
claimed in claim?2, and attachnments thereto, the use
bei ng such that said liquid crystal panel assenbly is
orientated so that the barrier nenbers extend

hori zontal ly."

The wordi ng of independent claim15 reads as foll ows:

"Met hod of manufacturing a liquid crystal panel
assenbly, conprising the steps of:

(1) formng an orientation filmon at |east one of a
pair of substrates opposed to each other;

(2) applying an uniaxial alignnment treatnent to at

| east one of said orientation filns ;

(3) providing a plurality of rectilinear barrier
menbers whi ch are adhered to both substrates, thus
formng a plurality of rectilinear spaces being
continuously in parallel with each other between said
substrates so as to extend substantially in parallel to
the direction of said uniaxial alignnment treatnent,
said rectilinear spaces each having an aperture at at
| east one end thereof, portions other than said
aperture being seal ed against |iquid;

(4) encapsulating ferroelectric liquid crystal or
anti-ferroelectric liquid crystal in said rectilinear
spaces;

(5) retaining the encapsulated liquid crystal to the
tenperature corresponding to the high tenperature
phase; and

(6) sequentially cooling the encapsulated liquid
crystal fromone end of said rectilinear spaces to the
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other end, fromthe tenperature corresponding to the
hi gh tenperature phase to the tenperature correspondi ng
to the | ow tenperature phase, under the condition in
whi ch the tenperature gradient is kept appearing al ong
the direction of said uniaxial alignnent treatnent.”

Clains 3 to 13 and clains 16 to 20 are dependent
cl ai ns.

The appel lant's argunents may be summari sed as fol |l ows:

The patent application relates to a liquid crystal

panel frame in which a plurality of rectilinear barrier
menbers are provi ded between a pair of substrates.

El ectrodes are fornmed on the substrates and in addition
on at | east one of these an orientation filmwth

uni axi al alignnent. The barrier nenbers extend
substantially parallel to the direction of the
alignnment treatnment. In addition, each barrier is
adhered to both substrates so that rectilinear spaces
are formed which are seal ed against liquid. Wth
respect to the prior art docunents D1 and D2 which, in
t he opi nion of the exam ning division, anticipate the
subject matter of clainms 1 and 2, docunent D1 discl oses
a liquid crystal panel frame conprising substrates,

el ectrodes and an orientation filmsubjected to an
alignnment treatnment. At page 6, lines 8 to 14 it is

di scl osed that "spacer nenbers" are fornmed on one
substrate either by applying a polyimde as a coating
and then photo-etching that coating, or by etching the
substrate itself. On page 7, lines 3 to 11, D1

di scl oses that the other substrate is secured to the
resulting structure with an epoxy type adhesive.

Furt hernore addressing the enbodi nent in Figure 4b, on
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page 13, lines 24 to 30 it is disclosed that the
substrates are joined by a sealing agent 110 such as an
epoxy adhesive. According to the examning division, in
this panel franme the spacer nenbers are in contact with
the substrates, and in its opinion the term"adhere"
used in clainms 1 and 2 could not distinguish the

cl ai med subject-matter from such contact. However, as
denonstrated by the appellant by reference to English-

| anguage dictionaries, a fundanental part of the
definition of "adhere" is the property "sticky",
therefore this property "sticky" is inherent to the
term "adhere" and the use of the term "adhere” in the
claims necessarily incorporates such a feature. Since
there is nothing in docunent D1 which suggests that
both substrates are adhered to the spacer nenbers, the
subj ect-matter of clains 1 and 2 is novel over the

di sclosure in D1 by virtue of this feature "adhere".
Furthernore it is pointed out that D1 does al so not

di scl ose that the spacer nenbers are orientated
parallel to the direction of alignnment treatnent as
required in claiml for the barrier nenbers of the

i nventi on.

Docunment D2 discloses a liquid crystal display panel
frame simlar to DI with the additional teaching that

t he spacer nenbers are parallel to the direction of the
alignnment treatnment of the orientation film Wth
respect to the question whether the spacer nenbers are
adhered to both substrates it is pointed out that
according to D2, page 16, lines 21 to 26, the spacer
menbers are formed by printing nethods. Since it is not
possible to print on two different substrates

simul taneously and still have a single structure, it is
concl uded that the spacer nenbers are forned on one



1710.D

-7 - T 0778/ 02

substrate only. Furthernore the passage on page 18,
lines 24 to 35 discloses that the second substrate is
nmounted on the top of the spacer nenbers and that
afterwards the substrates are fixed together by an
adhesive as in docunment Dl. Thus the spacer nenbers are
not adhered to both substrates for the sane reason as
di scussed in the context of docunent D1. Addressing
exanpl es 9 and 10 of docunent D2 the exam ning division
had argued that in these enbodiments the liquid crystal
material is introduced while in the isotropic phase

whi ch occurs at tenperatures of 171°C (material 3) or

170.6°C (material 4). The introduction of the liquid
crystal material at these tenperatures would heat up
the material of the spacer nenbers in a way which woul d
result in at least a partial adhesion of the nenbers to
both substrates by the sane nechanismas in the present
pat ent application because the tenperatures were
conpar abl e. However, as discussed in exanple 2 of
docunent D2, the material used for the spacer nenbers
is polyimde, which is known for its thermal stability
and has a high nelting point, for exanple 300°C or nore.
Therefore introduction of the liquid crystal materi al

at tenperatures around 170°C woul d not cause any therma
effect on the polyimde spacer nenbers and therefore
not |lead to any adhesion. It should be noted that the
resist material used in the patent application for
formng the barrier nmenbers is not polyimde but either
MP-S 1400 or OVR-83, which -unlike polyimde- wll
cause adhesion of the barrier menbers when treated at
180°C. In this respect, the applicants have not been
able to find any prior art documents which discl ose
that the resist material used in the patent application

wi |l adhere at 180°C, which also illustrates the novelty
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of this concept. Finally, in the enbodi nent of the
present invention polyimde resin is used for the
orientation film Should this polyimde resin be
significantly softened at the tenperature of 180°C this
woul d destroy the films orientation properties from

t he rubbing operation, which in fact is not the case.
Therefore the reasoning of the exam ning division is
based on a m sconception, and the subject-matter of the
i ndependent clains 1 and 2, and for simlar reasons
that of clains 14 and 15 is novel over the prior art,
because none of the docunents discloses a liquid
crystal panel frame in which barrier nmenbers are
adhered to both substrates. Furthernore, in none of the
prior art docunents there is a suggestion to this
feature, and, as discussed before, documents D1 and D2
di scl ose the use of polyimde resin to formthe spacer
menbers. Because of the very high nelting tenperature
of this material in the order of 300°C the establishnment
of an adhesion of the barrier menbers to both
substrates would inply a processing of the device at
very high tenperatures which would be detrinental to
the liquid crystal panel frame, because the other
conponents (e.g. colour filter, including dyes or

pi gments) woul d degrade, and noreover the alignment
filmwould |loose its orientation properties. Therefore

t he present invention also involves an inventive step.
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Reasons for the Decision

1. The appeal is adm ssible.

2. Formal requirenents

In the decision under appeal no objections were raised
under Article 84 EPC or Article 123(2) EPC. The board

has no reason to arrive at a different concl usion.

3. Patentability

3.1 Novel ty

3.1.1 Docunent D1

Docunent D1 discloses liquid crystal cells or panel
frames. For instance, in the enbodi nent shown in
Figure 4B the cell 100 conprises a pair of substrates
101 and 102, of which at |east substrate 101 is
transparent (page 11, lines 9 to 10); a pair of

el ectrodes (103, 104) each formed on the substrates so
as to oppose each other; a plurality of rectilinear
barrier nmenbers 111 provi ded between the substrates
whi ch may be arrayed in parallel to each other at
predeterm ned intervals (see Figure 4B, see al so

page 11, lines 31 and 32); and an orientation film
formed on substrate 101 and to which an uni axi al
alignnment treatnent is applied (page 12, lines 28

to 35).

1710.D
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Caim1l defines two further features:

(1) each barrier nenber extends substantially in
parallel to the direction in which the
uni axi al alignnent treatnment is carried out;

and

(ii) each barrier nmenber is adhered to both
substrates so that portions other than an
aperture forned at end portion thereof
t hrough which the Iiquid crystal passes form
a rectilinear space seal ed against |iquid.

Wth respect to feature (i), in the decision under
appeal, point 1.1 of the Reasons for the Decision,
reference was made to "passages already cited" in the
prior analysis of the features of documents D1 and D2.
However on consulting the cited passages in docunent D1
t he board was unable to find an anticipation of

feature (i) in this docunent. Rather, it appears that

t he passages relating to the orientation treatnent
(page 6, lines 14 to 17 in the context of the

enbodi ment in Figure 1; page 12, lines 28 to 35 for the
enbodi ment of Figure 4) do not touch upon this issue,
and it is also observed that according to page 11,
lines 31 to 33, apart fromstripes the barrier nmenbers
may be shaped as a lattice or even dots, in which cases
the alignnment with respect to the uniaxial treatnent

| ayer would not be uniquely "parallel”. Therefore the
board concurs with the appellant that this feature from
claiml is not disclosed in docunent D1.
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As to feature (ii) defined in claim1, with respect to
docunent D1 the exam ning division had referred to
page 7, lines 22 and 23, which disclosed that the
opposite substrate (not shown in Figure 1) closely
contacts (porte étroitenent) the spacer nenbers 13.
Furthernore, in its opinion, the term"adhere" did not
inply the use of any adhesive and thus coul d not

di stinguish the subject-matter of claiml1l fromthe

devi ce according to D1 (or D2). To support its position
during the exam nation phase the appellant had nade
reference to several English-1language dictionaries. For
i nstance, the "Concise Oxford Dictionary of Current
English", eighth edition (C arendon Press Oxford) gives
the follow ng definition: "adhere (usu. foll. by to)
(of a substance) stick fast to a surface, another
substance, etc.". The sane feature ("to stick fast") is
found in the Collins English Dictionary and in
Webster's Third New International Dictionary, where it
reads "adhere ...to hold fast or stick by or as if by
gl uing, suction, grasping or fusing”. Therefore
undoubtedly the accepted neaning of the term "adhere"
is synonynous to the property "stick fast”. In this
context, concerning the interpretation of clains,
reference is made to the passage in the Cuidelines for
Exam nation, Part C, Chapter Ill. "4, Carity and
interpretation of clainms", 4.2, which reads: "Each

cl ai m shoul d be read giving the words the neani ng and
scope which they normally have in the relevant art,

unl ess in particular cases the description gives the
words a special nmeaning, by explicit definition or

ot herwi se". Since throughout the description (see, for
i nstance, the passage on page 52, lines 17 to 22; and
page 61, lines 1 to 10) the word "adhere" is used in
its normal neaning and scope, it follows that
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feature (ii) of claim1 indeed requires a fast or firm
fixation of the barrier nenbers to both substrates. For
this feature docunent D1 does not offer a disclosure,
neither explicit nor inplicit.

Rather, it appears that in order to attain the desired
object (a cell adapted for providing a thin and
uniform in particular a ferro-electric, liquid crystal
| ayer for a large area device, see page 1, lines 1

to 12) docunent D1 offers a rather different solution,
in that the second substrate is a flexible polyester
film(page 7, lines 3 to 6) which filmrests on the
barrier nmenbers. In order to guarantee the close
contact between this flexible substrate and the barrier
menbers the cell is evacuated and a reduced pressure is
retained in space 16 (page 7, lines 18 to 26).

Docunment D2

Thi s docunent, for instance Figures 3A to 3C, also

di scloses a liquid crystal panel franme conprising a
pair of substrates (101, 110), a pair of el ectrodes
(102, 111), a plurality of rectilinear barrier nmenbers
(él énents structuraux 104) and an orientation film (112
with face 113) onto which face an uniaxial alignnment
treatnment is carried out. According to page 8, lines 27
to 33, this treatnent may be nmade substantially in
parallel to the extension direction of the barrier
menbers. Therefore the above defined feature (i) of
claim1l is disclosed in docunment D2.

Wth respect to feature (ii), the exam ning division
had argued that, because the barrier nmenbers are in
contact to both substrates this "contacting” includes



1710.D

- 13 - T 0778/ 02

"adhering", at least to a certain extent. For the sane
reasons as discussed in relation to docunent D1 for the
definition of "adhere" the board cannot concur with
this position.

In the particular context of Exanples 9 and 10 of
docunment D2 the exam ni ng division had reasoned that
because the barrier nenbers as well as the opposing
filmlayer in the liquid crystal panel frame were nade
of polyimde material, its exposure to tenperatures
around 170°C by the introduction of the liquid crystal
material in the cell at this tenperature should bring
al ong the sane adhering effect as in the patent
application, because in the enbodi nent of the patent
application the barrier nmenbers and the opposing
pol yi m de orientation |ayer are brought into contact
and adhered at the simlar tenperature of 180°C. The
appel  ant has objected that, differing fromthe

di sclosure in D2, the barrier nmenbers in the enbodi nent
of the patent application are not of polyimde

mat eri al; and that subjecting polyimde at tenperatures
around 170°C woul d not cause any adherence effect
because of the high tenperature nelting point of this
material. The board finds the appellant's argunents
credi ble. Since at tenperatures bel ow the gl ass
transition tenperature polyi mdes behave |ike gl assy
materials it appears an unproven fact that polyimn des
woul d exhi bit any adhering properties within the norma
nmeani ng and scope of the word at 170°C. Therefore it
nmust be concluded that docunent D2 does not offer a

di scl osure for feature (ii).
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In any case it is noted, that according to docunent D2,
page 19, lines 14 to 19, the barrier nenbers 104 need
not function as spacer nenbers contacting both base

pl ates as far as they have side walls having the
necessary wall effect for acting on the liquid crystal.
Therefore it appears that docunent D2 does not
recogni se any advantages in fixation of the barrier
menbers to both substrates.

The further docunents

The remai ni ng docunments, in particular docunent D3 had
not been cited agai nst the subject-matter of claiml.
Therefore, since none of the avail abl e docunents

di scl oses the feature (ii) of claiml, its subject-
matter is novel within the neaning of Article 54(1)
EPC.

| ndependent claim 2 defines a liquid crystal panel
assenbly including barrier nenbers equally being
adhered to both opposed substrates. C aim 14 defines
the use of a liquid crystal display conprising an
assenbly as defined in claim2. Finally, independent
nmet hod cl aim 15 defines a nmethod of manufacturing a
liquid crystal display assenbly conprising the step of
providing a plurality of rectilinear barrier nmenbers
whi ch are adhered to both substrates. Since this
feature is not knowmn fromthe prior art docunents, the
subj ect-matter of the independent clains 2, 14 and 15
is novel for the same reasons as discussed in relation

to claim1l.
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| nventive step

The subject-matter of claim1, and simlarly that of
the further independent clains, differs fromthe
closest prior art at least in feature (ii). This
feature solves in conbination with the further features
of claim1l1l the problemof assuring a rigid fixation of
the substrates while feature (i) certifies that the
liquid crystal material is |ocated between the barrier
menbers in a correct orientation which ensures a

di splay free of defects. As di scussed above, neither
docunent D1 nor D2 provides a hint to this solution. In
t he device disclosed in D1 the (thin filmlike) upper
substrate is kept against the top of the barrier
menbers by keeping a reduced pressure in the cell.
Furthernore feature (i) is also not disclosed or
suggested in Dl1. According to docunent D2, the barrier
menbers in the liquid crystal panel franme do not need
to contact the upper substrate, therefore the skilled
person | earns fromthis docunent that a fixation of the
menbers to both substrates is not advant ageous.

Finally, as pointed out by the appellant, a fixation of
the barrier nmenbers to the orientation film both of

whi ch are made of polyimde material, by subjecting the
liquid crystal panel to the required high tenperatures
woul d not be considered by the skilled person as a
routi ne nmeasure because of the very high processing
tenperature for polyimde and possible detrinmental
effects to the panel. Therefore the subject-matter of
claim11 is considered as involving an inventive step
within the nmeaning of Article 56 EPC
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3.2.2 The subject-matter of clains 2, 14 and 15 is consi dered

as involving an inventive step for the sane reasons.

3.2.3 The further clainms 3 to 13, 16 to 20 are dependent of
t he i ndependent clains and are therefore equally
al | owabl e.

4., For the above reasons, the Board finds that the

appel lant's request neets the requirenents of the EPC
and that a patent can be granted on the basis thereof.

1710.D



Or der

For these reasons
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it 1s decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first

instance with the order to grant a patent on the basis

of the follow ng docunents:

d ai ns:

Descri pti on:

Dr awi ngs:

The Regi strar:

P. Martorana

1710.D

1 to 20 (clains pages 88 to 91, 91A 92
and 93) as received with letter of
4 June 2003;

page 1 as received with letter of 4 June
2003;

pages 2 to 15, 19 to 23, 25, 29 to 87 as
originally filed; with cancellation of
page 28 as originally filed;

pages 16, 17, 17a, 17b, 17c, 18, 24, 26
and 27 filed with letter of 13 June
2000;

sheets 1/21 to 21/21 as originally

filed.

The Chai r man

E. Turrini



