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Description

Technical Field

[0001] The present invention relates to a liquid crystal
display apparatus having spacers between the sub-
strates of the liquid crystal display apparatus, according
to the preamble of claim 1. Such a device is known from
JP 2005 017 494.

Background Art

[0002] In a conventional liquid crystal display appara-
tus described in Jpn. Pat. Appln. KOKAI Publication No.
2002-214621, R (red), G (green), and B (blue) pixel re-
gions are arranged in stripes, and columnar spacers are
arranged in non-pixel regions arranged between the R
pixel regions and B pixel regions respectively located up-
stream and downstream in the direction of rubbing treat-
ment. This prevents an alignment defect resulting from
the columnar spacers from occurring in the G pixel region,
which has a visual sensitivity that is higher than visual
sensitivities of the R pixel region and B pixel region. As
a result, a display nonuniformity due to the alignment
defect resulting from the columnar spacers will not be
observed easily.
[0003] In the conventional liquid crystal display appa-
ratus described above, columnar spacers are arranged
regularly in the non-pixel regions between the R pixel
regions and B pixel regions respectively located up-
stream and downstream in the direction of rubbing treat-
ment. Namely, the columnar spacers are arranged in all
the non-pixel regions downstream of all the R pixel re-
gions in the direction of rubbing treatment. The columnar
spacers are thus arranged consecutively with respect to
the R pixel regions located in the direction of rubbing
treatment. With this structure, an alignment defect result-
ing from the consecutively arranged columnar spacers
is observed as a display abnormality on a straight line
extending in the direction of rubbing treatment.

Disclosure of Invention

[0004] An object of the present invention is to provide
a liquid crystal display apparatus in which an alignment
defect resulting from the spacers will not be easily ob-
served as a display abnormality on a straight line extend-
ing in the direction of rubbing treatment. Such an object
is achieved by a liquid crystal display apparatus accord-
ing to claim 1.
[0005] According to the present invention, the spacers
are arranged intermittently along the direction of rubbing
treatment. As a result, an alignment defect resulting from
the spacers will not be easily observed as a display ab-
normality on the straight line extending in the direction
of rubbing treatment.

Brief Description of Drawings

[0006]

FIG. 1 is a sectional view showing the main part of
a liquid crystal display apparatus according to an em-
bodiment of the present invention;
FIG. 2 shows a planar arrangement relationship
among some color filter elements, some pixel elec-
trodes, and some columnar spacers; and
FIG. 3 shows a planar arrangement relationship be-
tween some pixel electrodes and some columnar
spacers.

Best Mode for Carrying Out the Invention

[0007] FIG. 1 is a sectional view showing the main part
of a liquid crystal display apparatus according to an em-
bodiment of the present invention. This liquid crystal dis-
play apparatus is of an active matrix type and includes a
first substrate, i.e., an active substrate 1, and a second
substrate, i.e., a countersubstrate 11. The active sub-
strate 1 and countersubstrate 11 are formed by glass
substrates. Thin film transistors 2 serving as switching
elements are formed in a matrix on the upper surface (an
inner surface opposing the countersubstrate 11) of the
active substrate 1.
[0008] An overcoat film 3 is formed on the upper sur-
face of the active substrate 1 and on the thin film tran-
sistors 2.. Red-, green-, and blue-display pixel electrodes
4R, 4G, and 4B are formed on the upper surface of the
overcoat film 3. The pixel electrodes 4R, 4G, and 4B are
respectively connected to corresponding thin film tran-
sistors 2 through contact holes 5 formed in the overcoat
film 3. An alignment film 6 is formed on the upper surface
of the overcoat film 3 and on the pixel electrodes 4R, 4G,
and 4B.
[0009] The end of the drain electrode of each thin film
transistor 2 is arranged on one end side of an operational
semiconductor layer, made of amorphous silicon (a-Si)
or the like, on a gate electrode. The source electrode of
each thin film transistor 2 is formed so that the end thereof
is arranged on the other end side of the semiconductor
layer. The source electrode connects to a pixel electrode
4R, 4G, or 4B through a corresponding contact hole 5.
[0010] Light-shielding films 12 and red, green, and blue
color filter elements 13R, 13G, and 13B are formed on
the lower surface (an inner surface opposing the active
substrate 1) of the countersubstrate 11. A counterelec-
trode, i.e., a common electrode 14, is formed to cover
the lower surfaces of the color filter elements 13R, 13B,
and 13B. Columnar spacers 15 are arranged at prede-
termined portions of the lower surface of the common
electrode 14 between the color filter elements 13R and
13G. An alignment film 16 is formed on the lower surface
of the common electrode 14 and on the surfaces (i.e.,
lower and side surfaces as shown in FIG. 1) of the co-
lumnar spacers 15. In this case, the columnar spacers
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15 and the alignment film 16 formed on the surfaces of
the columnar spacers 15 constitute a practical columnar
spacer.
[0011] The active substrate 1 and countersubstrate 11
adhere to each other via an almost square frame-shaped
seal member (not shown) interposed between them. In
this state, the lower surface of the practical columnar
spacer is in contact with the upper surface of the align-
ment film 6 of the active substrate 1. The active substrate
1 and countersubstrate 11 are arranged to oppose each
other with an almost constant gap therebetween, with
the alignment films 6 and 16 provided inside of the gap
between the active substrate 1 and countersubstrate 11.
The alignment films 6 and 16 of the two substrates 1 and
11 seal a liquid crystal 17 inside the seal member.
[0012] FIG. 2 shows a planar arrangement relationship
among some color filter elements 13R, 13G, and 13B,
some pixel electrodes 4R, 4G, and 4B, and some colum-
nar spacers 15. The color filter elements 13R, 13G, and
13B extend in a column direction of the liquid crystal dis-
play (a direction along which columns of pixels of the
display extend) and are arranged in stripes. The vertically
elongated pixel electrodes 4R, 4G, and 4B are arranged
under the color filter elements 13R, 13G, and 13B at the
same pitch in the column direction.
[0013] Display regions of the liquid crystal display ap-
paratus are formed by regions where the pixel electrodes
4R, 4G, and 4B and color filter elements 13R, 13G, and
13B overlap, excluding regions where the light-shielding
film 12 and thin film transistors 2 are provided. The re-
maining region, e.g., a portion among the pixel electrodes
4R, 4G, and 4B, forms a substantially grid-like non-dis-
play region. The pixel electrodes 4R, 4G, and 4B ar-
ranged close to each other in the row direction of the
liquid crystal display apparatus (the direction along which
rows of pixels of the liquid crystal display apparatus ex-
tend). Three pixel electrodes 4R, 4G, 4B, (i.e., one each
of red, green and blue) form one pixel. The columnar
spacers 15 are arranged in the non-display regions on
the upper left of the green-display pixel electrodes 4G as
viewed from the top (i.e., when looking down at the upper,
or outer, surface of the countersubstrate 11). However,
the columnar spacers 15 are absent in some cases, as
will be described hereinafter.
[0014] FIG. 3 shows a planar arrangement relationship
between some pixel electrodes 4R, 4G, and 4B and some
columnar spacers 15. Referring to FIG. 3, the vertically
elongated rectangular regions defined by (surrounded
by) vertical lines and horizontal lines indicate the pixel
electrodes 4R, 4G, and 4B. The black dots formed on
the upper left corners of specific green-display pixel elec-
trodes 4G indicate the columnar spacers 15.
[0015] Referring to FIG. 3, the pixel electrodes 4R, 4G,
and 4G for respectively displaying red, green, and blue
are arranged in stripes. The pixel electrodes 4R, 4G, and
4B constitute pixels arranged in a matrix. Each pixel in-
cludes three pixel electrodes 4R, 4G, and 4B arranged
close to each other in the row direction. Each pixel has

a substantially (or almost) square shape. The number of
columnar spacers 15 is smaller than the number of pixels.
[0016] The columnar spacers 15 indicated by the black
dots in FIG. 3 are arranged arbitrarily in a random man-
ner. In the example shown in FIG. 3, among the pixels
of the 1st column, the columnar spacers 15 are arranged
at the upper left corners of the pixel electrodes 4G in the
1st, 2nd, 4th, 5th, 6th, and 9th rows. Among the pixels
of the 2nd column, the columnar spacers 15 are arranged
at the upper left corners of the pixel electrodes 4G in the
2nd, 3rd, 4th, 7th, 11th, and 12th rows. Among the pixels
of the 3rd column, the columnar spacers 15 are arranged
at the upper left corners of the pixel electrodes 4G in the
1st, 5th, 6th, 8th, 9th, and 10th rows. Among the pixels
of the 4th column, the columnar spacers 15 are arranged
at the upper left corners of the pixel electrodes 4G in the
3rd, 4th, 6th, 7th, 8th, and 11th rows. Among the pixels
of the 5th column, the columnar spacers 15 are arranged
at the upper left corners of the pixel electrodes 4G in the
1st, 2nd, 5th, 9th, 10th, and 12th rows. And in the 6th
column shown in FIG. 3, the columnar spacers 15 are
arranged at the upper left corners of the pixel electrodes
4G of the 3rd, 7th, 8th, 10th, 11th, and 12th rows.
[0017] The arrows running from the upper right to the
lower left of FIG. 3 indicate the direction of rubbing treat-
ment, as seen from the upper surface side of the coun-
tersubstrate 11, with respect to the alignment film 16 of
the countersubstrate 11 shown in FIG. 1. A direction of
rubbing treatment for the alignment film of the second
substrate is parallel to a diagonal of each pixel. Along
the direction of rubbing treatment indicated by the arrows
in FIG. 3, at least one columnar spacer 15 is present per
three consecutive pixels, although one or less columnar
spacer 15 is provided per pixel, and the columnar spacers
15 are arranged such that no three consecutive pixels
along the direction of the rubbing treatment all have a
respective columnar spacer corresponding thereto. In
other words, the columnar spacers 15 are arranged so
that, along the direction of rubbing treatment indicated
by the arrows, not more than one spacer is provided per
pixel, at least one spacer is present per three consecutive
pixels, and no three consecutive pixels along the direc-
tion of the rubbing treatment all have a respective colum-
nar spacer corresponding thereto. That is, not more than
one columnar spacer is provided per pixel, and at least
one, but not more than two, columnar spacers are pro-
vided per three consecutive pixels along the direction of
the rubbing treatment.
[0018] As a result, the columnar spacers 15 are inter-
mittently arranged along the direction of rubbing treat-
ment. This prevents an alignment defect resulting from
the columnar spacers 15 from being easily observed as
a display abnormality on a straight line extending in the
direction of rubbing treatment.
[0019] In the row direction, at least one columnar spac-
er 15 is present per three consecutive pixels, although
one or less columnar spacer 15 is provided per pixel, and
the columnar spacers 15 are arranged such that no three
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consecutive pixels along the row direction all have a re-
spective columnar spacer corresponding thereto. In oth-
er words, along the row direction, the columnar spacers
15 are arranged so that not more than one spacer is
provided per pixel, at least one spacer is present per
three consecutive pixels, and no three consecutive pixels
along the row direction all have a respective columnar
spacer corresponding thereto. That is, not more than one
columnar spacer is provided per pixel, and at least one,
but not more than two, columnar spacers are provided
per three consecutive pixels along the row direction.
[0020] In the column direction, at least one columnar
spacer 15 is present per four consecutive pixels, although
one or less columnar spacer 15 is provided per pixel, and
the columnar spacers 15 are arranged such that no four
consecutive pixels along the column direction all have a
respective columnar spacer corresponding thereto. In
other words, along the column direction, the columnar
spacers 15 are arranged so that not more than one spac-
er is provided per pixel, at least one spacer is present
per four consecutive pixels, and no four consecutive pix-
els along the column direction all have a respective co-
lumnar spacer corresponding thereto. That is, not more
than one columnar spacer is provided per pixel, and at
least one, but not more than three, columnar spacers are
provided per four consecutive pixels along the column
direction.
[0021] This arrangement of columnar spacers along
the row and column directions further prevents an align-
ing defect resulting from the columnar spacers 15 from
being easily observed as a display abnormality on a
straight line extending in the direction of rubbing treat-
ment. In this case, the columnar spacers 15 are consec-
utively arranged on up to three pixels in the direction of
column and not on four or more pixels, because a display
abnormality due to an aligning defect resulting from the
columnar spacers 15 does not stand out in the direction
of column.
[0022] As shown in FIG. 3, a rectangular region includ-
ing six pixels in the row direction and 12 pixels in the
column direction is defined as a reference region. Pre-
determined numbers of such reference regions are ar-
ranged in the row direction and the column direction to
constitute the entire pixel region of one liquid crystal dis-
play apparatus. In this case, the number of columnar
spacers 15 arranged in each column in the reference
region shown in FIG. 3 is six, which is half the number
of pixels in each column in the reference region, and the
number of columnar spacers 15 arranged in each row in
the reference region shown in FIG. 3 is three, which is
half the number of pixels in each row in the reference
region. Accordingly, the number of spacers arranged in
each column in the reference region is the same, and the
number of spacers arranged in each row in the reference
region is the same. Thus, in the reference region, even
if the columnar spacers 15 are arranged arbitrarily in a
random manner, they are arranged almost uniformly, to
ensure uniform thickness of the liquid crystal layer.

[0023] In the above embodiment, as shown in FIG. 2,
the columnar spacers 15 are arranged in the upper left
non-display regions of the green-display pixel electrodes
4G. However, the present invention is not limited to this.
The columnar spacers 15 may be arranged in the upper
left non-display regions of the red-display pixel elec-
trodes 4R, or the upper left non-display regions of the
blue-display pixel electrodes 4B. Also, the columnar
spacers 15 may be arranged at arbitrary random posi-
tions of the non-display regions of the pixel electrodes
4R, 4G, and 4B, irrespective of what color corresponds
to the pixel electrode.
[0024] In the above embodiment, the present invention
is applied to an active matrix type color liquid crystal dis-
play apparatus. However, the present invention is not
limited to this, and can also be applied to a simple matrix
type color liquid crystal display apparatus, or a mono-
chrome active matrix type or simple matrix type liquid
crystal display apparatus.
[0025] In the above embodiment, along the row direc-
tion, the spacers 15 are arranged so that not more than
one spacer is provided per pixel, at least one spacer is
present per three consecutive pixels, and no three con-
secutive pixels along the row direction all have a respec-
tive columnar spacer corresponding thereto. However,
the present invention is not limited to this. Along the row
direction, the spacers 15 may be arranged so that not
more than one spacer is provided per pixel, at least one
spacer is present per three consecutive pixels, and no
two consecutive pixels along the row direction both have
a respective columnar spacer corresponding thereto.
[0026] In the above embodiment, along the column di-
rection, the spacers 15 are arranged so that not more
than one spacer is provided per pixel, at least one spacer
is present per four consecutive pixels, and no four con-
secutive pixels along the column direction all have a re-
spective columnar spacer corresponding thereto. How-
ever, the present invention is not limited to this. Along
the column direction, the spacers 15 may be arranged
so that not more than one spacer is provided per pixel,
at least one spacer is present per three consecutive pix-
els, and no three consecutive pixels along the column
direction all have a respective columnar spacer corre-
sponding thereto. Alternatively, along the column direc-
tion, the spacers 15 may be arranged so that not more
than one spacer is provided per pixel, at least one spacer
is present per three consecutive pixels, and no two con-
secutive pixels along the column direction both have a
respective columnar spacer corresponding thereto.

Claims

1. A liquid crystal display apparatus comprising:

a first substrate (1) provided with a first align-
ment film (6) on one surface thereof;
a second substrate (11) arranged to face the
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surface of the first substrate on which the first
alignment film is provided, and provided with a
second alignment film (16) on one surface there-
of that faces the first substrate;
a plurality of spacers (15) formed on the second
substrate and keeping a distance between the
first substrate and the second substrate; and
a plurality of pixels arranged in a row direction
and a column direction, and respectively having
a plurality of pixel electrodes (4R, 4G, 4B) or a
plurality of color filters (13R, 13G, 13B) that re-
spectively correspond to different color compo-
nents,
the number of spacers being smaller than the
number of the pixels,
each pixel being provided with at most one spac-
er, and
the second alignment film having been subject-
ed to rubbing treatment in a direction of a first
diagonal of each pixel,
characterized in that
in a series of pixels arranged in the direction of
the first diagonal along a direction of the rubbing
treatment, not more than one columnar spacer
is provided per pixel, and at least one, but not
more than two, columnar spacers are provided
per three consecutive pixels.

2. The liquid crystal display apparatus according to
claim 1, characterized in that in the series of pixels
arranged in the direction of the first diagonal, two
consecutive pixels are provided with spacers.

3. The liquid crystal display apparatus according to
claim 2, characterized in that in the series of pixels
arranged in the direction of the first diagonal, two
consecutive pixels respectively provided with spac-
ers and two consecutive pixels not provided with
spacers are arranged alternately.

4. The liquid crystal display apparatus according to
claim 1, characterized in that in a series of pixels
arranged in the row direction, at least one and at
most two of three consecutive pixels are each pro-
vided with a spacer.

5. The liquid crystal display apparatus according to
claim 4, characterized in that in a series of pixels
arranged in the column direction, at least one and at
most three of four consecutive pixels are each pro-
vided with a spacer.

6. The liquid crystal display apparatus according to any
one of claims 1 to 5, characterized in that the dif-
ferent color components are arranged in stripes.

7. The liquid crystal display apparatus according to any
one of claims 1 to 6, characterized in that the dif-

ferent color components are red, green, and blue
color components; and the spacers are formed in
regions corresponding to the green components.

8. The liquid crystal display apparatus according to any
one of claims 1 to 7, characterized in that the spac-
ers comprise columnar spacers.

9. The liquid crystal display apparatus according to any
one of claims 1 to 8, characterized in that the
number of spacers is half of the number of pixels.

10. The liquid crystal display apparatus according to any
one of claims 1 to 9, characterized in that the sec-
ond alignment film covers the spacers.

11. The liquid crystal display apparatus according to any
one of claims 1 to 10, characterized in that the spac-
ers are arranged in the same positions of the respec-
tive pixels provided with the spacers.

Patentansprüche

1. Flüssigkristall-Anzeigevorrichtung, die umfasst:

ein erstes Substrat (1), das mit einer ersten
Alignment-Schicht (6) an einer Fläche dessel-
ben versehen ist;
ein zweites Substrat (11), das so angeordnet ist,
dass es der Fläche des ersten Substrats zuge-
wandt ist, an der die erste Alignment-Schicht
vorhanden ist, und mit einer zweiten Alignment-
Schicht (16) an einer Fläche desselben verse-
hen ist, die dem ersten Substrat zugewandt ist;
eine Vielzahl von Abstandshaltern (15), die an
dem zweiten Substrat ausgebildet sind und ei-
nen Abstand zwischen dem ersten Substrat und
dem zweiten Substrat aufrechterhalten; und
eine Vielzahl von Pixeln, die in einer Zeilen-
Richtung und einer Spalten-Richtung angeord-
net sind und jeweils eine Vielzahl von Pixel-Elek-
troden (4R, 4G, 4B) oder eine Vielzahl von Farb-
filtern (13R, 13G, 13B) aufweisen, die jeweils
unterschiedlichen Farbkomponenten entspre-
chen,
wobei die Anzahl von Abstandshaltern kleiner
ist als die Anzahl von Pixeln,
jedes Pixel mit maximal einem Abstandshalter
versehen ist, und
die zweite Alignment-Schicht Reibbehandlung
in einer Richtung einer ersten Diagonale jedes
Pixels unterzogen worden ist,
dadurch gekennzeichnet, dass
in einer Reihe von Pixeln, die in der Richtung
der ersten Diagonale entlang einer Richtung der
Reibbehandlung angeordnet sind, nicht mehr
als ein säulenförmiger Abstandshalter pro Pixel
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vorhanden ist und wenigstens ein säulenförmi-
ger Abstandshalter, jedoch nicht mehr als zwei
säulenförmige Abstandshalter pro drei aufein-
anderfolgende Pixel vorhanden ist/sind.

2. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass in der Reihe von
Pixeln, die in der Richtung der ersten Diagonale an-
geordnet sind, zwei aufeinanderfolgende Pixel mit
Abstandshaltern versehen sind.

3. Flüssigkristall-Anzeigevorrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass in der Reihe von
Pixeln, die in der Richtung der ersten Diagonale an-
geordnet sind, zwei aufeinanderfolgende Pixel, die
jeweils mit Abstandshaltern versehen sind, und zwei
aufeinanderfolgende Pixel, die nicht mit Abstands-
haltern versehen sind, abwechselnd angeordnet
sind.

4. Flüssigkristall-Anzeigevorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass in einer Reihe von
Pixeln, die in der Zeilen-Richtung angeordnet sind,
wenigstens ein und maximal zwei von drei aufein-
anderfolgenden Pixeln jeweils mit einem Abstands-
halter versehen ist/sind.

5. Flüssigkristall-Anzeigevorrichtung nach Anspruch 4,
dadurch gekennzeichnet, dass in einer Reihe von
Pixeln, die in der Spalten-Richtung angeordnet sind,
wenigstens ein und maximal drei von vier aufeinan-
derfolgenden Pixeln jeweils mit einem Abstandshal-
ter versehen ist/sind.

6. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 5, dadurch gekennzeichnet, dass
die unterschiedlichen Farbkomponenten in Streifen
angeordnet sind.

7. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 6, dadurch gekennzeichnet, dass
die unterschiedlichen Farbkomponenten Rot-, Grün-
und Blau-Farbkomponenten sind und die Abstands-
halter in Bereichen ausgebildet sind, die den Grün-
Komponenten entsprechen.

8. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 7, dadurch gekennzeichnet, dass
die Abstandshalter säulenförmige Abstandshalter
umfassen.

9. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 8, dadurch gekennzeichnet, dass
die Anzahl von Abstandshaltern der Hälfte der An-
zahl von Pixeln entspricht.

10. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 9, dadurch gekennzeichnet, dass

die zweite Alignment-Schicht die Abstandshalter ab-
deckt.

11. Flüssigkristall-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 10, dadurch gekennzeichnet,
dass die Abstandshalter an den gleichen Positionen
wie die jeweils mit den Abstandshaltern versehenen
Pixel angeordnet sind.

Revendications

1. Dispositif d’affichage à cristaux liquides
comprenant :

un premier substrat (1) prévu avec un premier
film d’alignement (6) sur sa surface ;
un seconde substrat (11) agencé pour faire face
à la surface du premier substrat sur lequel le
premier film d’alignement est prévu, et prévu
avec un second film d’alignement (16) sur sa
surface qui fait face au premier substrat ;
une pluralité d’espaceurs (15) formés sur le se-
cond substrat et maintenant une distance entre
le premier substrat et le second substrat ; et
une pluralité de pixels agencés dans une direc-
tion de ligne et une direction de colonne, et ayant
respectivement une pluralité d’électrodes de
pixel (4R, 4G, 4B) ou une pluralité de filtres de
couleur (13R, 13G, 13B) qui correspondent res-
pectivement à différents composants de cou-
leur,
le nombre d’espaceurs étant inférieur au nom-
bre de pixels,
chaque pixel étant prévu avec un espaceur au
maximum, et
le second film d’alignement ayant été soumis au
traitement par frottement dans une direction
d’une première diagonale de chaque pixel,
caractérisé en ce que
dans une série de pixels agencés dans la direc-
tion de la première diagonale le long d’une di-
rection du traitement par frottement, on ne pré-
voit pas plus d’un espaceur colonnaire par pixel,
et on prévit au moins un, mais pas plus de deux,
espaceurs colonnaires pour trois pixels consé-
cutifs.

2. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, caractérisé en ce que, dans la série
de pixels agencés dans la direction de la première
diagonale, deux pixels consécutifs sont prévus avec
des espaceurs.

3. Dispositif d’affichage à cristaux liquides selon la re-
vendication 2, caractérisé en ce que, dans la série
de pixels agencés dans la direction de la première
diagonale, deux pixels consécutifs respectivement
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prévus avec des espaceurs et deux pixels consécu-
tifs non prévus avec des espaceurs sont agencés
de manière alternée.

4. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, caractérisé en ce que, dans une sé-
rie de pixels agencés dans la direction de ligne, au
moins un et au maximum deux des trois pixels con-
sécutifs sont chacun prévus avec un espaceur.

5. Dispositif d’affichage à cristaux liquides selon la re-
vendication 4, caractérisé en ce que, dans une sé-
rie de pixels agencés dans la direction colonnaire,
au moins un et au maximum trois des quatre pixels
consécutifs sont chacun prévus avec un espaceur.

6. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 5, caractérisé
en ce que les différents composants de couleur sont
agencés en bandes.

7. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 6, caractérisé
en ce que les différents composants de couleur sont
des composants de couleur rouge, verte et bleue ;
et les espaceurs sont formés dans les régions cor-
respondant aux composants verts.

8. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 7, caractérisé
en ce que les espaceurs comprennent des espa-
ceurs colonnaires.

9. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 8, caractérisé
en ce que le nombre d’espaceurs représente la moi-
tié du nombre de pixels.

10. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 9, caractérisé
en ce que le second film d’alignement couvre les
espaceurs.

11. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 10, caractérisé
en ce que les espaceurs sont agencés dans les mê-
mes positions des pixels respectifs prévus avec les
espaceurs.
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