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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The disclosure related in general to a vertically
aligned liquid crystal display device, and particularly to
such a display device having superior display quality.

Description of the Related Art

[0002] Liquid crystal displays have been applied in a
variety of electronic products, such as laptops, tablet
PCs, and etc. Moreover, along with the rapid advance of
large-sized flat panel displays in the market, liquid crystal
displays with light weight and miniaturized sizes have
played very important roles and gradually replaced CRT
displays to become the main stream in the market.
[0003] Currently, vertical alignment liquid crystal dis-
play panels are one of the main stream products. How-
ever, vertical alignment liquid crystal display panels have
issues of light leakage, which affect the display quality
thereof. Therefore, researchers have been working on
providing vertical alignment liquid crystal display panels
having superior display quality.

[0004] US 2008/0252 807 discloses an active-matrix,
vertically aligned liquid crystal display that exhibits all the
features of the preamble of claim 1. In this display, align-
ment layers are processed using a photo-polymerization
technique, commonly known as polymer sustained align-
ment (PSA). If an insufficient electric field is supplied in
the peripheral wiring region of the display during the po-
lymerization process, the orientation of polymer precipi-
tates there is random, whereas in the display region, the
precipitates are oriented according to the field applied
there during the photo-polymerization process. Such dis-
plays, however, can suffer from undesirable light leakage
attheiredges. Adisplay is also disclosed in this document
in which both regions are subject to electric fields during
photo-polymerisation. In the non-display region the field
is achieved by dummy electrodes.

[0005] US 2001 /0 304 526 discloses an active matrix,
transflective, vertically aligned liquid crystal display hav-
ing reflective and transmissive zones. In this display, the
alignment layers are treated by irradiation with UV light
in a PSA-process. The liquid crystal layer is provided with
monomers which form particles of polymerisation prod-
uct during the irradiation; these particles are then depos-
ited on the alignment layers to form "alignment sustaining
layers". By performing the irradiation in the presence of
an electric field, the pre-tilt angles of the liquid crystal
molecules at the alignment layers can be fixed.

[0006] US 2010/ 0188 623 discusses a light-leakage
problem in an active-matrix, vertically aligned liquid crys-
tal display. In this document the effect of having the same
alignment treatment by means of UV-irradiation in both
the display and the non-display regions on the amount
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light leakage is discussed. The document goes on to dis-
cuss the case in which noalignment treatmentis provided
in the non-display region (although there is still an align-
ment layer).

[0007] Hanaokaetal. ("40.1: ANew MVA-LCD by Pol-
ymer Sustained Alignment Technology" in the Digest of
the 2004 SID International Symposium in Seattle, US,
pages 1200-1203) discloses a multi-domain MVA-LCD
also using PSA technology. The device exhibits a higher
and more uniform brightness as well as a faster switching
time than VA-LCDs employing protrusions and cut-outs
for liquid crystal alignment.

SUMMARY OF THE INVENTION

[0008] The disclosure is directed to a vertically aligned
liquid crystal display device. In the embodiments, the ag-
glomerate polymer particles (called "agglomerates"in the
rest of this description) located corresponding to at least
a portion of the trace area have a higher number of par-
ticles per unit area (called "distribution density" in the rest
of this description) than those located corresponding to
the pixel area, such that the light transmittance of the
wiring area (called "trace area" in the rest of this descrip-
tion) is lowered; accordingly, the light leakage of the dis-
play device is reduced, and the qualities of the display
images are improved.

[0009] A vertically aligned liquid crystal display device
according to the invention is defined in claim 1.

[0010] Aspects of the invention will become better un-
derstood with regard to the following detailed description
of the preferred but non-limiting embodiment(s). The fol-
lowing description is made with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1A shows a top view of a display panel accord-
ing to an embodiment of the present disclosure;

FIG. 1B shows a cross-sectional view along the
cross-sectional line 1B-1B’ of FIG. 1A;

FIG.2 shows a cross-sectional view of a display pan-
el according to another embodiment of the present
disclosure;

FIG. 3 shows a top view of a display panel according
to a further embodiment of the present disclosure;

FIG. 4 shows a top view of a display panel according
to a still further embodiment of the present disclo-
sure;

FIG. 5 shows a simplified explosion diagram of a
display device according to an embodiment of the
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present disclosure; and

FIG. 6 shows a cross-sectional view of a display de-
vice according to another embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0012] According to the embodiments of the present
disclosure, in the display device, the agglomerates locat-
ed corresponding to at least a portion of the trace area
have a higher distribution density than those located cor-
responding to the pixel area, such that the light transmit-
tance of the trace area is lowered; accordingly, the light
leakage of the display device is reduced, and the qualities
of the display images are improved. The embodiments
are described in details with reference to the accompa-
nying drawings. The identical elements of the embodi-
ments are designated with the same or similar reference
numerals. Also, it is to be noted that the drawings may
be simplified for illustrating the embodiments. Thus, the
specification and the drawings are to be regard as an
illustrative sense rather than a restrictive sense. The de-
tails of the structures of the embodiments are for exem-
plification only.

[0013] FIG. 1A shows a top view of a display panel 100
according to an embodiment of the present disclosure,
and FIG. 1B shows a cross-sectional view along the
cross-sectional line 1B-1B’ of FIG. 1A. Referring to FIGS.
1A-1B, the display panel 100 includes a first substrate
110 and a plurality of agglomerates 120. The first sub-
strate 110 has a display area A and a non-display area
B adjacent to the display area A. The display area A rep-
resents the area of the display panel 100 for displaying
images, and the non-display area B represents the area
not for displaying images. The agglomerates 120 are dis-
posed on the first substrate 110. In an embodiment, as
shown in FIG. 1A, the non-display area B surrounds the
display area A.

[0014] In the embodiment, the distribution density of
the agglomerates 120 located in at least a portion of the
non-display area B is different from the distribution den-
sity of the agglomerates 120 located in the display area
A. In other words, the agglomerates 120 located in dif-
ferent portions of the non-display area B may have dif-
ferent distribution densities; thatis, the agglomerates 120
located in at least some portions of the non-display area
B have distribution densities different from the distribution
density of the agglomerates 120 located in the display
area A. Moreover, the agglomerates 120 have irregular
shapes and sizes. In the embodiment, the display area
A is such as an area in the pixel area for displaying im-
ages, and the non-display area B is such as a trace area.
However, the non-display area B may include any area
which is not for displaying images and is not limited to
the above-mentioned example.

[0015] In an embodiment, the distribution density of
the agglomerates 120 located in the non-display area B
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having a size of 10-50 nm is different from the distribution
density of the agglomerates 120 located in the non-dis-
play area B having a size of 50-100 nm. Moreover, among
the agglomerates 120 located in the non-display area B,
those with a size of 10-50 nm have a higher distribution
density than those with a size of 50-100 nm.

[0016] In another embodiment, among the agglomer-
ates 120 having a size of 50-100 nm, those located in at
leasta portion (e.g. somelocal regions) of the non-display
area B have a different distance between the agglomer-
ates 120 from the distance between those located in the
display area A. For example, among the agglomerates
120 having a size of 50-100 nm, the distance between
any two of the adjacent agglomerates 120 located in the
non-display area B is different from the distance between
any two of the adjacent agglomerates 120 located in the
display area A. In an embodiment, among the agglom-
erates 120 having a size of 50-100 nm, the distance be-
tween any two of the adjacent agglomerates 120 located
in the non-display area B is smaller than the distance
between any two of the adjacent agglomerates 120 lo-
cated in the display area A. It is to be noted that the
distance described herein indicates at least one of a min-
imum distance or an average distance.

[0017] In the embodiment, the agglomerates 120 lo-
cated in the non-display area B do not have any particular
arrangement(s) and orientation(s). In other words, the
agglomerates 120 are arranged irregularly on the first
substrate 110. The agglomerates 120 located in the dis-
play area A have particular arrangement(s) for aligning
the liquid crystals to tilt toward particular direction(s). The
agglomerates 120 located in different areas may be pro-
vided with different functions according to the irradiation
curing process applied thereon and whether an electric
field is applied thereon. The distribution density of the
agglomerates 120 located in atleast a portion of the non-
display area B is higher than the distribution density of
the irregularly arranged agglomerates 120 located in the
display area A. Since the agglomerates 120 located in
the non-display area B do not have any particular orien-
tation(s), the liquid crystals in the area do not tilt toward
particular direction(s), thereby the area turns into a dark
area, which lowers the light transmittance, and hence the
light leakage issue of the display panel 100 can be im-
proved.

[0018] AsshowninFIGS. 1A-1B, the display panel 100
may further include a second substrate 130, a seal 140,
a liquid crystal layer 150, and a plurality of spacers (160).
The second substrate 130 and the first substrate 110 are
disposed opposite to each other. The liquid crystal layer
150 and the seal 140 are disposed between the first sub-
strate 110 and the second substrate 130. The seal 140
is located outside the non-display area B. The spacers
160 are disposed between the first substrate 110 and the
second substrate 130 for providing a gap for disposing
the liquid crystal layer 150. The spacers 160 may have
different heights for proving buffering when the panel is
pressed. The agglomerates 120 are in direct contact with
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the liquid crystal molecules in the liquid crystal layer 150.
Itis also important to point out that the agglomerates 120
are not necessarily drawn to scale according to the actual
products, and the drawings are for illustrating the em-
bodiments only and not for limiting the scope of protection
of the disclosure.

[0019] Inthe embodiment, since the agglomerates 120
located in the non-display area B are not provided with
any alignment functions for guiding particular directions,
and accordingly are not provided with any alignment
functions for the liquid crystal molecules. Therefore, in
the non-display area B, the liquid crystal molecules in the
liquid crystal layer 150 may tilt toward any possible di-
rections, thereby the light transmittance of the non-dis-
play area is lowered, forming an excellent dark area, and
the light leakage issue of the display panel 100 is im-
proved, which further increases the contrast and quality
of the images displayed in the display area.

[0020] According to the embodiments of the present
disclosure, the agglomerates 120 are not limited to have
particular sizes or shapes, and the sizes can be adjusted
according to application needs. In an embodiment, the
distribution density of the agglomerates 120 having a size
of 10-100 nm located in the non-display area B is higher
than the distribution density of the agglomerates 120 hav-
ing a size of 10-100 nm located in the display area A. In
another embodiment, in the non-display area B, the dis-
tribution density of the agglomerates 120 having a size
of 10-50 nm is higher than the distribution density of the
agglomerates 120 having a size of 50-100 nm. In a further
embodiment, in the non-display area B, the distribution
density of the agglomerates 120 having a size of 50-100
nm located on the first substrate 110 is lower than the
distribution density of those located on the second sub-
strate 130. It is important to point out that since the ag-
glomerates 120 do not have particular shapes, the term
of "size" refers to the dimension(s) of the agglomerates
120, which may be diameter, height, width, or any ex-
pression suitable for representing the size of one agglom-
erate 120.

[0021] In the embodiment, the display panel 100 may
further include a thin film transistor array and a color filter
layer on the first substrate 110. In an alternative embod-
iment, the color filter layer may be disposed on the sec-
ond substrate 130.

[0022] In the embodiment, the display panel 100 in-
cludes a first alignment layer (170) arranged on the first
substrate (110) and a second alignment layer (170) ar-
ranged on the second substrate (130) such that the liquid
crystal layer (150) is disposed between the first and the
second alignment layers (170). In an embodiment, as
shown in FIGS. 1A-1B, the display panel 100 includes
two alignment layers 170 formed on the first substrate
110 and the second substrate 130, respectively, and the
agglomerates 120 are formed on the alignment layer 170
located close to the first substrate 110. In the embodi-
ment, the alignment layer 170 may be a polyimide (PI)
film.
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[0023] In the embodiment, the agglomerates 120 may
be formed by a variety of processes. In an embodiment,
UV curable monomers are added while forming the liquid
crystal layer 150 or the alignment layer 170, and then a
UV irradiation process is performed from the first sub-
strate 110 side or the second substrate 130 side for form-
ing the agglomerates 120 on the first substrate 110 or on
the alignment layer 170. The material of the agglomer-
ates 120 formed by irradiating UV curable monomers is
polymer. Polymerization degrees of the polymer in dif-
ferent areas are different from one another; thereby the
distribution densities of the agglomerates 120 in different
areas are different.

[0024] Inanembodiment, the display panel 100is such
as a nano-protrusion vertical aligned liquid crystal display
panel, and the agglomerates 120 and the nano-protru-
sion alignment structure, as the agglomerates (200) in
the display area A are called, the surface of the alignment
layer 170 are formed from the same monomers. For ex-
ample, the nano-protrusion alignment structure can be
formed in the display area A by polymerizing the mono-
mers in the display area A while an external electric field
is continuously applied thereon, and the agglomerates
120 can be formed by polymerizing the monomers in the
non-display area B without applying any external electric
field, the agglomerates 120 being irregularly arranged
and lacking particular alignment directions. As such, the
nano-protrusion alignment structure located in the dis-
play area A can help the liquid crystal molecules to align
with predetermined direction(s), and the agglomerates
120, lacking particular alignment directions, located in
the non-display area B can cause the liquid crystal mol-
ecules in the non-display area B to tilt toward various
directions for forming an excellent dark area. As such,
the possibility of the light leakage of the display panel
100 is decreased, and the contrast and the displaying
quality of the display panel 100 are improved.

[0025] The aforementioned nano-protrusion alignment
structure and the agglomerates 120 located in different
designated areas may be manufactured by various proc-
esses. For example, via the design of a patterned elec-
trode, wherein the patterned electrode is not formed on
the area of the substrate corresponding to the non-dis-
play area B, the monomers located corresponding to the
non-display area B are therefore not influenced by the
electric field while being cured by UV irradiation. Alter-
natively, a patterned mask is applied to shield the non-
display area B while the monomers are irradiated with
UV light and applied with a continuously electric field,
such that the monomers in the non-display area B do not
undergo polymerization reaction, and the monomers in
the non-display area B undergo polymerization under UV
irradiation after the electric field is removed.

[0026] Furthermore, the above-mentioned shielding
design from the UV irradiation for the non-display area
B can utilize additional patterned masks or structural ar-
rangements of originally existing elements in the display
panel. For example, a metal wiring or a black matrix lo-
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cated in the non-display area B can be used for shielding
the non-display area B from UV irradiation. The black
matrix can be designed as a patterned black matrix with
through holes for UV light to pass through, such that the
monomers in the non-display area B may undergo po-
lymerization reaction to form the agglomerates 120. In
the embodiment, the UV irradiation is preferably per-
formed from the substrate side without the color filter lay-
er disposed thereon.

[0027] In other words, the formation of a number of the
agglomerates 120, which are irregularly arranged and
lack alignment functions, in the non-display area B can
further consume the residual monomers inthe liquid crys-
tal layer 150. As such, the polar impurities absorbed by
the un-reacted monomers in the liquid crystal layer 150
or that the residual monomers polymerize and form pro-
trusion structures with alignment functions in the non-
display area B can bereduced. Accordingly, deterioration
of materials is reduced, light leakage of the display panel
is decreased, and the contrast and displaying quality of
the display panel can be further improved.

[0028] FIG. 2shows a cross-sectional view of a display
panel 200 according to another embodiment of the
present disclosure. As shown in FIG. 2, a plurality of the
agglomerates 120 may be further disposed on the sec-
ond substrate 130. In the embodiment, in the non-display
area B, the distribution density of the agglomerates 120
located on the first substrate 110 is different from the
distribution density of the agglomerates 120 located on
the second substrate 130. For example, while the ag-
glomerates 120 are formed by a UV curing process per-
formed on UV curable monomers, the agglomerates 120
formed on the UV irradiation side of the substrate, which
side is closer to the UV light, have a relatively high dis-
tribution density and a relatively large size. Alternatively,
the sizes and the locations of the agglomerates 120 can
be controlled by adjusting the focus or the wavelength
range of the UV irradiation.

[0029] In an embodiment, in the non-display area B,
the distribution density of the agglomerates 120 having
a size of 50-100 nm located on the first substrate 110 is
lower than the distribution density of the agglomerates
120 located on the second substrate 130. In the present
embodiment, the agglomerates 120 are formed by a UV
irradiation process performed on UV curable monomers,
and the UV irradiation process is performed from the sec-
ond substrate 130 side.

[0030] FIG. 3 shows a top view of a display panel 300
according to a further embodiment of the present disclo-
sure. As shown in FIG. 3, the seal 140 has a first width
W1 and a first sidewall 140s, and the first sidewall 140s
is adjacent to the non-display area B. The non-display
area B can be divided into two regions B1 and B2. The
region B1 includes the range starting from the first side-
wall 140s and extending a second width W2 away from
the first sidewall 140s, the second width W2 is the dis-
tance between the first sidewall 140s and the second
sidewall B1s, and the second width W2 is less than the
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first width W1. The region B2 includes a range starting
from the second sidewall B1s and extending a third width
W3 away from the second sidewall B1s, the third width
W3 is the distance between the second sidewall B1s and
the third sidewall B2s, and the third width W3 is larger
than one time the first width W1 to less than two times
the first width W1. In the embodiment, the distribution
density of the agglomerates 120 on the second substrate
130 and located in the region B1 is different from the
distribution density of the agglomerates 120 located in
the region B2. The amount of the agglomerates 120 hav-
ing a size of 50-100 nm located in the region B1 is more
than the amount of the agglomerates 120 having a size
of 50-100 nmlocated inthe region B2. Inthe embodiment,
by controlling the range the UV irradiation covers and the
wavelength of the UV irradiation, the agglomerates 120
can be formed together with the curing of the seal 140
by the UV irradiation process. Accordingly, the seal 140
and the agglomerates 120 can be formed in single UV
irradiation step. As such, the irradiation energy is re-
duced, the monomers neighboring the seal 140 can react
together and form the agglomerates 120 having relatively
large sizes, and the light leakage of the display panel can
be further reduced.

[0031] FIG. 4 shows a top view of a display panel 400
according to a still further embodiment of the present
disclosure. In the embodiment, as shown in FIG. 4, the
non-display area B’ is disposed adjacent to the display
area A’ but not surrounding the display area A’. The dis-
tribution density of the agglomerates 120 located in at
least a portion of the non-display area B’ is different from
the distribution density of the agglomerates 120 located
in the display area A’. In an embodiment, the distribution
density of the agglomerates 120 having a size of 10-100
nm located in the non-display area B’ is higher than the
distribution density of the agglomerates 120 having a size
of 10-100 nm located in the display area A’. In another
embodiment, the distribution density of the agglomerates
120 (with no size limitation) located in at least a portion
of the non-display area B’ is higher than the distribution
density of the agglomerates 120 (with no size limitation)
located in the display area A’

[0032] FIG. 5 shows a simplified explosion diagram of
a display device 500 according to an embodiment of the
present disclosure, and FIG. 6 shows a cross-sectional
view of a display device 600 according to another em-
bodiment of the present disclosure. It is to be noted that
some of the elements in FIGS. 5-6 are omitted or simpli-
fied for illustrating the embodiments. The details of the
structures of the embodiments are not drawn to scale
and forexemplification only, thus not for limiting the scope
of protection of the disclosure. In the present embodi-
ment, the seal 540 is adjacent to and aligned with the
sidewalls of the substrates 110/130. In an alternative em-
bodiment, the seal is not necessarily adjacent to the side-
walls of the substrate 110/130.

[0033] Referring to FIGS. 5-6, the display device 500
includes a display panel 500A. The display panel 500A
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includes the first substrate 110, the second substrate
130, at least a data line DL, at least a scan line SL, a
trace area D, the liquid crystal layer 550, the alignment
layer 570, the spacers 560, the seal 540, and the ag-
glomerates 120. The first substrate 110 and the second
substrate 130 are disposed opposite to each other. The
first substrate 110 has at least a pixel area C having a
plurality of pixels P. The data line DL and the scan line
SL are intersected for defining the pixel area C. The trace
area D is located outside the pixel area C. The liquid
crystal layer 550 and the alignment layer 570 are dis-
posed between the first substrate 110 and the second
substrate 130. The spacers 560 are disposed between
the first substrate 110 and the second substrate 130 for
providing a gap for disposing the liquid crystal layer 550.
The seal 540 is disposed between the first substrate 110
and the second substrate 130 and located outside the
trace area D. The agglomerates 120 are formed on the
alignment layer 570. The distribution density of the ag-
glomerates 120 located corresponding to at least a por-
tion of the trace area D is higher than the distribution
density of the agglomerates 120 located corresponding
to the pixel area C.

[0034] In the embodiment, the display panel 500A in-
cludes, for example, two alignment layers 570 formed on
the first substrate 110 and the second substrate 130,
respectively. The agglomerates 120 are formed on at
least one of the alignment layers 570 on at least one of
the first substrate 110 or the second substrate 130. The
above-mentioned agglomerates 120 located corre-
sponding to the trace area D or corresponding to the pixel
area C may be formed on both of the alignmentlayer 570
on the first substrate 110 and the second substrate 130.
In fact, the above-mentioned agglomerates 120 located
corresponding to the trace area D or corresponding to
the pixel area C simply refers to the range which the
agglomerates 120 are located corresponding to.

[0035] As shown in FIGS. 5-6, the display device 500
may further include a black matrix (BM) 580, a thin film
transistor array 590, and a color filter layer 591. The thin
film transistor array 590 and the color filter layer 591 are
disposed on the first substrate 110, and the black matrix
580 is disposed on the second substrate 130. In the em-
bodiment, the trace area D may include one or more than
one driver on panel 585, such as a gate driver on panel
(GOP) or a data drive on panel or both of the above. One
set of GOP is illustrated in FIG. 5; however, a plurality
sets of the gate driver and/or the data drive on panel may
be arranged as well depending on the design require-
ments.

[0036] In an embodiment, in the trace area D, the dis-
tribution density of the agglomerates 120 on the first sub-
strate 110 is different from the distribution density of the
agglomerates 120 on the second substrate 130.

[0037] In an embodiment, in the trace area D, the dis-
tribution density of the agglomerates 120 having a size
of 10-50 nm is higher than the distribution density of the
agglomerates 120 having a size of 50-100 nm.
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[0038] Inanembodiment, referring to FIGS. 3 and 5-6,
the seal 540 has the first width W1 and the first sidewall
540s adjacent to the trace area D. The trace area D can
be divided into two regions. The first region includes the
range starting from the first sidewall 540s and extending
the second width W2 away from the first sidewall 540s,
and the second width W2 is less than the first width W1.
The second region includes a range starting from the first
region and extending the third width W3 away from the
sidewall adjacent to the first region, and the third width
W3 is higher than one time the first width W1 to less than
two times the first width W1. In the embodiment, the dis-
tribution density of the agglomerates 120 on the second
substrate 130 and located in the first region is different
from the distribution density of the agglomerates 120 lo-
cated in the second region.

[0039] While the invention has been described by way
of example and in terms of the preferred embodiment(s),
itis to be understood that the inventionis notlimited there-
to. On the contrary, the scope of the invention is defined
by the appended claims.

Claims

1. A vertically-aligned liquid crystal display device,
comprising:

a display panel (100, 200, 300, 400, 500) com-
prising:

a first substrate (110) and a second sub-
strate (130) disposed opposite to the first
substrate (110), wherein the first substrate
has at least a pixel area (C, A) having a plu-
rality of pixels and the pixel area corre-
sponds to a display area (A); a plurality of
data lines (DL) and a plurality of scan lines
(SL) arranged on the first substrate (110)
such that the pixel area (C, A) is defined as
the area where at least a data line (DL) and
a scan line (SL) intersect; a wiring area (D,
B) located outside the pixel area, wherein
the wiring area (D, B) corresponds to a non-
display area B);

a liquid crystal layer (150) comprising liquid
crystal molecules and disposed between
the first substrate (110) and the second sub-
strate (130); a first alignment layer (170,
570) arranged on the first substrate (110)
and a second alignment layer arranged on
the second substrate (130), such that the
liquid crystal layer (150) is disposed be-
tween the first and the second alignment
layers (170, 570); a plurality of spacers
(160, 560) disposed between the first sub-
strate (110) and the second substrate (130);
aseal (140, 540) disposed between the first
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substrate (110) and the second substrate
(130) and located outside the wiring area
(D, B); and a plurality of agglomerate poly-
mer particles (120) formed on at least one
of the alignment layers (170); wherein the
agglomerate polymer particles (120) locat-
ed in the non-display area (B) do not have
any particular arrangement and orientation
whereas the agglomerate polymer particles
(120) located in the display area (A) have a
particular arrangement for aligning the lig-
uid crystal molecules to tilt toward a partic-
ular direction;

characterized in that:

the number of the agglomerate polymer par-
ticles (120) per unit area located corre-
sponding to at least a portion of the wiring
area (D, B) is higher than the number of the
agglomerate polymer particles (120) per
unit area of those located corresponding to
the pixel area (C, A), such that the light
transmittance of the wiring area (D, B) is
lowered.

The vertically-aligned liquid crystal display device
according to claim 1, wherein the number of the ag-
glomerate polymer particles (120) per unit area hav-
ing a size of 10-100 nm located in the wiring area
(D, B) is higher than the number of the agglomerate
polymer particles (120) per unit area having a size
of 10-100 nm located in the pixel area.

The vertically-aligned liquid crystal display device
according to claim 1, wherein the agglomerate pol-
ymer particles (120) are formed on the first and the
second alignment layers (170, 570) and the number
of the agglomerate polymer particles (120) per unit
area located in the wiring area (D, B) on the first
substrate (110) is different from the number of the
agglomerate polymer particles (120) per unit area
on the second substrate (130).

The vertically-aligned liquid crystal display device
according to claim 1, wherein the number of the ag-
glomerate polymer particles (120) per unit area lo-
cated in the wiring area (D, B) having a size of 10-50
nm is higher than the number of the agglomerate
polymer particles (120) per unit area located in the
wiring area (D, B) having a size of 50-100 nm.

The vertically-aligned liquid crystal display device
according to claim 1, wherein the seal (140) has a
first width W1, (in plan view) and a first sidewall
(140s), the first sidewall (140s) is adjacent to the
wiring area (D, B), the agglomerate polymer particles
(120) are formed on the second alignment layer (170,
570) and the number of the agglomerate polymer
particles (120) per unit area located on the second
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substrate (130) within a distance range B1 starting
from the first sidewall (140s) to less than one times
the distance of the first width, W1, away from the first
sidewall (140s) is different from the number of the
agglomerate polymer particles (120) per unit area
located within a distance range B2 starting from a
distance of more than one times the first width, W1,
to a distance of less than three times the first width,
W1, away from the first sidewall (140s).

The vertically-aligned liquid crystal display device
according to claim 1, wherein the distance between
the agglomerate polymer particles (120) having a
size of 50-100 nm located in the wiring area (D) is
different from the distance between those located in
the pixel area.

The vertically-aligned liquid crystal display device
according to claim 1, wherein the agglomerate pol-
ymer particles (120) are formed on the first and the
second alignment layers (170, 570) and the number
of the agglomerate polymer particles (120) per unit
area having a size of 50-100 nm located in the wiring
area (D, B) on the first substrate (110) is lower than
the number of the agglomerate polymer particles
(120) per unit area of those on the second substrate
(130).

The vertically-aligned device according to claim 1,
wherein the wiring area (D, B) is adjacent to the pixel
area (C, A).

The vertically-aligned liquid crystal display device
according to claim 1, further comprising a black ma-
trix (580) on the second substrate (130).

The vertically-aligned liquid crystal display device
according to claim 1, further comprising a thin film
transistor array (590) on the first substrate (110).

The vertically-aligned liquid crystal display device
according to claim 1, further comprising a color filter
layer (591) the first substrate (110).

The vertically-aligned liquid crystal display device
according to claim 1, wherein the wiring area com-
prises a gate driver on panel (585), abbreviated to
GOP, or a data driver on panel (585).

Patentanspriiche

1.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung, umfassend:

ein Anzeige-Panel (100, 200, 300, 400, 500),
umfassend:
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ein erstes Substrat (110) und ein zweites
Substrat (130), das sich gegeniiber dem
ersten Substrat (110) befindet, wobei das
erste Substrat wenigstens einen Pixelbe-
reich (C, A) mit einer Vielzahl von Pixeln
aufweist und der Pixelbereich einem Anzei-
gebereich (A) entspricht;

eine Vielzahl von Datenleitungen (DL) und
eine Vielzahl von Scanleitungen (SL), die
auf dem ersten Substrat (110) angeordnet
sind, so dass der Pixelbereich (C, A) als der
Bereich definiert ist, wo sich wenigstens ei-
ne Datenleitung (DL) und eine Scanleitung
(SL) schneiden;

einen Verdrahtungsbereich (D, B), der sich
aulerhalb des Pixelbereichs befindet, wo-
bei der Verdrahtungsbereich (D, B) einem
Nichtanzeigebereich (B) entspricht;

eine Flussigkristallschicht (150), die Flis-
sigkristallmolekile umfasst und sich zwi-
schen dem ersten Substrat (110) und dem
zweiten Substrat (130) befindet;

eine erste Ausrichtungsschicht (170, 570),
die auf dem ersten Substrat (110) angeord-
net ist, und eine zweite Ausrichtungs-
schicht, die auf dem zweiten Substrat (130)
angeordnetist, so dass sich die Flissigkris-
tallschicht (150) zwischen der ersten und
der zweiten Ausrichtungsschicht (170, 570)
befindet;

eine Vielzahl von Abstandshaltern (160,
560), die sich zwischen dem ersten Subst-
rat (110) und dem zweiten Substrat (130)
befinden;

eine Dichtung (140, 540), die sich zwischen
dem ersten Substrat (110) und dem zweiten
Substrat (130) befindet und aul3erhalb des
Verdrahtungsbereichs (D, B) positioniert
ist; und

eine Vielzahl von Agglomeratpolymerteil-
chen (120), die auf wenigstens einer der
Ausrichtungsschichten (170) gebildet sind;
wobei die Agglomeratpolymerteilchen
(120), die sich im Nichtanzeigebereich (B)
befinden, keine bestimmte Anordnung und
Ausrichtung aufweisen, wahrend die Agglo-
meratpolymerteilchen (120), die sich im An-
zeigebereich (A) befinden, eine bestimmte
Anordnung aufweisen, um die Flussigkris-
tallmolekile so auszurichten, dass sie in ei-
ne bestimmte Richtung gekippt sind;
dadurch gekennzeichnet, dass

die Anzahl der Agglomeratpolymerteilchen
(120) pro Flacheneinheit, die so positioniert
sind, dass sie wenigstens einem Teil des
Verdrahtungsbereichs (D, B) entsprechen,
hoher ist als die Anzahl der Agglomeratpo-
lymerteilchen (120) pro Flacheneinheit der-
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jenigen, die so positioniert sind, dass sie
dem Pixelbereich (C, A) entsprechen, so
dass die Lichtdurchlassigkeit des Verdrah-
tungsbereichs (D, B) gesenkt ist.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung geman Anspruch 1, wobei die Anzahl der Ag-
glomeratpolymerteilchen (120) pro Flacheneinheit,
die eine Gréfe von 10-100 nm aufweisen und sich
im Verdrahtungsbereich (D, B) befinden, héher ist
als die Anzahl der Agglomeratpolymerteilchen (120)
pro Flacheneinheit, die eine Gréke von 10-100 nm
aufweisen und sich im Pixelbereich befinden.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemal Anspruch 1, wobei die Agglomeratpo-
lymerteilchen (120) auf der ersten und der zweiten
Ausrichtungsschicht (170, 570) gebildet sind und die
Anzahl der Agglomeratpolymerteilchen (120) pro
Flacheneinheit, die sich im Verdrahtungsbereich (D,
B) auf dem ersten Substrat (110) befinden, von der
Anzahl der Agglomeratpolymerteilchen (120) pro
Flacheneinheit auf dem zweiten Substrat (130) ver-
schieden ist.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung geman Anspruch 1, wobei die Anzahl der Ag-
glomeratpolymerteilchen (120) pro Flacheneinheit
im Verdrahtungsbereich (D, B), die eine Gréflke von
10-50 nm aufweisen, hoher ist als die Anzahl der
Agglomeratpolymerteilchen (120) pro Flachenein-
heit, die sichim Verdrahtungsbereich (D, B) befinden
und eine Gréfle von 50-100 nm aufweisen.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemanl Anspruch 1, wobei die Dichtung (140)
eine erste Breite W1 (in der Draufsicht) und eine ers-
te Seitenwand (140s) aufweist, wobei die erste Sei-
tenwand (140s) dem Verdrahtungsbereich (D, B) be-
nachbart ist, die Agglomeratpolymerteilchen (120)
auf der zweiten Ausrichtungsschicht (170, 570) ge-
bildet sind und die Anzahl der Agglomeratpolymer-
teilchen (120) pro Flacheneinheit, die sich auf dem
zweiten Substrat (130) innerhalb eines Abstandsbe-
reichs B1 beginnend ab der ersten Seitenwand
(140s) bis weniger als den einfachen Abstand der
ersten Breite W1 von der ersten Seitenwand (140s)
weg befinden, von der Anzahl der Agglomeratpoly-
merteilchen (120) pro Flacheneinheit, die sich inner-
halb eines Abstandsbereichs B2 beginnend ab ei-
nem Abstand von mehr als der einfachen ersten
Breite W1 bis zu einem Abstand von weniger als
dem Dreifachen der ersten Breite W1 von der ersten
Seitenwand (140s) weg befinden, verschieden ist.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemal Anspruch 1, wobei der Abstand zwi-
schen den Agglomeratpolymerteilchen (120), die ei-
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ne Groélke von 50-100 nm aufweisen und sich im Ver-
drahtungsbereich (D) befinden, von dem Abstand
zwischen solchen, die sich im Pixelbereich befinden,
verschieden ist.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemanl Anspruch 1, wobei die Agglomeratpo-
lymerteilchen (120) auf der ersten und der zweiten
Ausrichtungsschicht (170, 570) gebildet sind und die
Anzahl der Agglomeratpolymerteilchen (120) pro
Flacheneinheit, die eine Grofte von 50-100 nm auf-
weisen und sich im Verdrahtungsbereich (D, B) auf
dem ersten Substrat (110) befinden, geringer ist als
die Anzahl der Agglomeratpolymerteilchen (120) pro
Flacheneinheit derselben auf dem zweiten Substrat
(130).

Vertikal ausgerichtete Vorrichtung gemafR Anspruch
1, wobei der Verdrahtungsbereich (D, B) dem Pixel-
bereich (C, A) benachbart ist.

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemaf Anspruch 1, weiterhin umfassend eine
schwarze Matrix (580) auf dem zweiten Substrat
(130).

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemaf Anspruch 1, weiterhin umfassend einen
Dunnschichttransistorarray (590) auf dem ersten
Substrat (110).

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemaf Anspruch 1, weiterhin umfassend eine
Farbfilterschicht (591) das erste Substrat (110).

Vertikal ausgerichtete Flissigkristallanzeigevorrich-
tung gemal Anspruch 1, wobei der Verdrahtungs-
bereich einen Gate-Treiber auf dem Panel (585), der
mit GOP abgekdrzt wird, oder einen Datentreiber auf
dem Panel (585) umfasst.

Revendications

1.

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement, comprenant :

un panneau d’affichage (100, 200, 300, 400,
500), comprenant :

un premier substrat (110) et un deuxiéme
substrat (130) situé en face dudit premier
substrat (110), dans lequel le premier subs-
trat présente au moins une zone de pixels
(C, A) ayant une pluralité de pixels, la zone
de pixels correspondant a une zone d’affi-
chage (A),

une pluralité de lignes de données (DL) et
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une pluralité de lignes de balayage (SL) ar-
rangées sur le premier substrat (110) de
maniére que la zone de pixels (C, A) soit
définie comme la zone ou au moins une li-
gne de données (DL) et une ligne de ba-
layage (SL) se croisent,

une zone d’interconnexion (D, B) située en
dehors de la zone de pixels, ladite zone d’in-
terconnexion (D, B) correspondant a une
zone de non affichage (B),

une couche de cristaux liquides (150) com-
prenant des molécules de cristaux liquides
et située entre le premier substrat (110) et
le deuxiéme substrat (130),

une premiére couche d’alignement (170,
570) arrangée sur le premier substrat (110),
et une deuxiéme couche d’alignement ar-
rangée sur le deuxiéme substrat (130), de
maniére que la couche de cristaux liquides
(150) se situe entre lesdites premiere et
deuxieme couches d’alignement (170,
570),

une pluralité d’entretoises (160, 560) si-
tuées entre le premier substrat (110) et le
deuxieme substrat (130),

un joint (140, 540) procuré entre le premier
substrat (110) et le deuxiéme substrat
(130), et situé en dehors de la zone d’inter-
connexion (D, B), et

une pluralité de particules de polymeére ag-
glomérées (120) formées sur au moins une
des couches d’alignement (170),

dans lequel les particules de polymére ag-
glomérées (120) situées dans la zone de
non affichage (B) ne présentent pas d’ar-
rangements ou orientations particulaires,
alors que les particules de polymére agglo-
mérées (120) situées dans la zone d’affi-
chage (A) présentent un arrangement par-
ticulaire pour aligner les molécules de cris-
taux liquides de maniére qu’elles soient in-
clinées vers une direction particulaire,
caractérisé en ce que

le nombre des particules de polymeére ag-
glomérées (120) par unité de surface si-
tuées correspondant a au moins une partie
de la zone d’interconnexion (D, B) est su-
périeur au nombre des particules de poly-
mére agglomérées (120) par unité de sur-
face de celles situées correspondant a la
zone de pixels (C, A), de maniére que la
transmission lumineuse de la zone d’inter-
connexion (D, B) est réduite.

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel le
nombre des particules de polymeéere agglomérées
(120) par unité de surface ayant une taille de 10-100
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nm situées dans la zone d’interconnexion (D, B) est
supérieur au nombre des particules de polymeére ag-
glomérées (120) par unité de surface ayant une taille
de 10-100 nm, situées dans la zone de pixels.

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel les
particules de polymére agglomérées (120) sont for-
mées sur les premiére et deuxieme couches d’ali-
gnement (170, 570), et le nombre des particules de
polymére agglomérées (120) par unité de surface
situées dans la zone d’interconnexion (D, B) sur le
premier substrat (110) est différent du nombre des
particules de polymeére agglomérées (120) par unité
de surface sur le deuxieme substrat (130).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel le
nombre des particules de polymere agglomérées
(120) par unité de surface situées dans la zone d’in-
terconnexion (D, B) et ayant une taille de 10-50 nm
est supérieur au nombre des particules de polymeére
agglomérées (120) par unité de surface situées dans
la zone d’interconnexion (D, B) ayant une taille de
50-100 nm.

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel ledit
joint (140) présente une premiére largeur W1 (en
vue de dessus) etune premiére paroilatérale (140s),
la premiere paroi latérale (140s) est adjacente a la
zone d’interconnexion (D, B), les particules de poly-
meére agglomérées (120) sont formées sur la deuxie-
me couche d’alignement (170, 570), et le nombre
des particules de polymére agglomérées (120) par
unité de surface situées sur le deuxiéme substrat
(130) dans une plage de distances B1 allant a partir
de la premiere paroi latérale (140s) a moins d’'une
fois la distance de la premiere largeur W1 loin de la
premiére paroi latérale (140s) est différent du nom-
bre des particules de polymére agglomérées (120)
par unité de surface situées dans une plage de dis-
tances B2 allant a partir d’'une distance de plus d’une
fois la premiére largeur W1 a une distance de moins
de trois fois la premiére largeur W1 loin de la pre-
miére paroi latérale (140s).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel la
distance entre les particules de polymere agglomé-
rées (120) ayant une taille de 50-100 nm situées
dans la zone d’interconnexion (D) est différente de
la distance entre celles situées dans la zone de
pixels.

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel les
particules de polymére agglomérées (120) sont for-
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mées sur la premiére et deuxiéme couches d’aligne-
ment (170, 570), et le nombre des particules de po-
lymere agglomérées (120) par unité de surface ayant
une taille de 50-100 nm situées dans la zone d’in-
terconnexion (D, B) sur le premier substrat (110) est
inférieur au nombre des particules de polymére ag-
glomérées (120) par unité de surface de celles sur
le deuxiéme substrat (130).

Dispositif aligné verticalement selon larevendication
1, dans lequel la zone d’interconnexion (D, B) est
adjacente a la zone de pixels (C, A).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, comprenant en
outre une matrice noire (580) sur le deuxiéme subs-
trat (130).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, comprenant en
outre une matrice de transistors a couche mince
(590) sur le premier substrat (110).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, comprenant en
outre une couche defiltre de couleur (591) le premier
substrat (110).

Dispositif d’affichage a cristaux liquides alignés ver-
ticalement selon la revendication 1, dans lequel la
zone d’interconnexion comprend une commande de
grille sur le panneau (585), abrégé comme GOP, ou
une commande de données sur le panneau (585).
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