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(57) A display device includes an array substrate
(300), which includes a plurality of gate wires (GL), a
plurality of data wires (DL), which cross the gate wires,
and a plurality of pixel electrodes (390), which are defined
by the gate wires and the data wires; a counter substrate

FIG.

Spacer spraying method and liquid crystal display manufactured by the same

(400), which includes a common electrode (470) formed
corresponding to the pixel electrodes; and a spacer
(150), which maintains a gap between the array substrate
and the counter substrate. The array substrate includes
a pattern (306) that accommodates the spacer on the
gate wires.
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Description
BACKGROUND OF INVENTION
Field of the invention

[0001] The presentinvention relates to a spacer spray-
ing apparatus and a liquid crystal display panel manu-
factured by the same, more particularly, to a spacer
spraying apparatus which selectively scatters ball spac-
ers in a specific region and a liquid crystal display panel
manufactured by the same.

Discussion of the background

[0002] In general, a ball spacer is movable by external
impact, while an organic column-type pattern spacer is
fixed. If the ball spacer is moved by external impact, sur-
faces of an alignment film or a pixel electrode which are
adjacent to the ball spacer may be damaged thereby
causing light leakage and deterioration of image quality.
[0003] Further, in a conventional ball spacer scattering
method, since the ball spacer is not scattered over a spe-
cific region of a display region but all over the display
region, the ball spacer may frequently be disposed in a
pixel region. Thus, if the ball spacer is not scattered even-
ly but scattered with varying densities in the pixel region,
the image quality may deteriorate in the pixel region.

SUMMARY OF THE INVENTION

[0004] The presentinvention provides a spacer spray-
ing apparatus which selectively scatters a ball spacer
over a specific region.

[0005] The present invention also provides a fixing
method of a ball spacer sprayed by the spacer spraying
apparatus in a specific region.

[0006] The present invention also provides a liquid
crystal display manufactured by the spacer spraying ap-
paratus and the fixing method of the spacer.

[0007] Additional aspects of the present invention will
be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the present invention.

[0008] The present invention discloses a display de-
vice including an array substrate, which includes a plu-
rality of gate wires, a plurality of data wires crossing the
gate wires, and a plurality of pixel electrodes disposed
in areas defined by the gate wires and the data wires. A
counter substrate includes a common electrode dis-
posed corresponding to the pixel electrodes. A spacer
maintains a gap between the array substrate and the
counter substrate, and the array substrate includes an
embossing pattern that accommodates the spacer. The
embossing pattern is disposed on at least one of the gate
wires and the data wires.

[0009] The present invention also discloses a display
device including an array substrate including a plurality

10

15

20

25

30

35

40

45

50

55

of gate wires, a plurality of data wires crossing the gate
wires, a plurality of storage electrode wires, a display
region including a plurality of pixel electrodes, and a cir-
cumferential region outside the display region. A counter
substrate includes a common electrode disposed corre-
sponding to the pixel electrodes. A spacer maintains a
gap between the array substrate and the counter sub-
strate. The array substrate includes an embossing pat-
tern thataccommodates the spacer. The embossing pat-
tern is disposed on at least one of the gate wires, the
data wires, and the storage electrode wires.

[0010] The present invention also discloses a method
for spraying a spacer of a display device including pro-
viding an array substrate, applying a voltage to the array
substrate, and spraying a charged spacer over the array
substrate.

[0011] '’ The presentinvention also discloses a method
for manufacturing a display device including forming an
array substrate including a plurality of gate wires, a plu-
rality of data wires, and a plurality of pixel electrodes,
spraying a spacer and applying a voltage to the array
substrate, and assembling the array substrate and a
counter substrate and injecting liquid crystals therebe-
tween.

[0012] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention, and to-
gether with the description serve to explain the principles
of the invention.

[0014] FIG. 1 is a sectional view showing a spacer
spraying apparatus.

[0015] FIG. 2 is a plan view of a liquid crystal display
panel.
[0016] FIG. 3 is an enlarged view of a pixel region of

an array substrate according to an exemplary embodi-
ment of the present invention.

[0017] FIG. 4 is a sectional view of an array substrate
according to an exemplary embodiment of the present
invention.

[0018] FIG. 5A, FIG. 5B, FIG. 5C, FIG. 5D, and FIG.
5E illustrate processes of manufacturing the array sub-
strate in FIG. 4.

[0019] FIG.6, FIG. 7, FIG. 8, and FIG. 9 are enlarged
views of a pixel region of an array substrate according
to exemplary embodiments of the present invention.

DETAILED DESCRIPTION OF THEILLUSTRATED EM-
BODIMENTS

[0020] The invention is described more fully hereinaf-
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ter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This in-
vention may, however, be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein. Rather, these embodiments
are provided so that this disclosure is thorough, and will
fully convey the scope of the invention to those skilled in
the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like
reference numerals in the drawings denote like elements.
[0021] It will be understood that when an element or
layeris referred to as being "on" or "connected to" another
element or layer, it can be directly on or directly connect-
ed to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element
is referred to as being "directly on" or "directly connected
to" another element or layer, there are no intervening
elements or layers present.

[0022] Referring to FIG. 1, a spacer spraying appara-
tus 100 includes a chamber 110, a table 120, a spraying
nozzle 140, and a power supplier 130. The spacer spray-
ing apparatus 100 sprays spacers 150 over a display
substrate 200. The spacers 150 are provided to maintain
a gap between an upper substrate and a lower substrate
and may have various shapes, such as aspherical shape,
a rectangular parallelepiped, and a polyhedron. In the
present exemplary embodiment, the spacers 150 may
be ball-shaped.

[0023] The chamber 110 provides an enclosed space
where the ball spacers 150 are sprayed. The table 120,
the display substrate 200, the power supplier 130, and
the spraying nozzle 140 are accommodated in the en-
closed space.

[0024] The table 120 is disposed on a lower part of the
chamber 110 to support the display substrate 200 on
which the ball spacers 150 will be scattered. The display
substrate 200 on the table 120 receives a voltage from
the power supplier 130.

[0025] The display substrate 200 includes an array
substrate (not shown) having a switching element (not
shown) or a color filter substrate (not shown) that faces
the array substrate. The display substrate 200 is seated
on the table 120.

[0026] The spray nozzle 140 is disposed in the- cham-
ber 110 to spray the ball spacers 150 provided from the
ball spacer supplier (not shown) onto the display sub-
strate 200.

[0027] The ball spacers 150 sprayed from the spray
nozzle 140 fall onto the display substrate 200 by a spray-
ing pressure of the spray nozzle 140, gravity, and electric
magnetism by an electric field.

[0028] The ball spacers 150 may include a milk-white
polymer and may have a circular or an oval shape. The
ball spacers 150 are in the range of about 2.m to about
6min diameter and are positively charged while rotating
in the spray nozzle 140. The ball spacers 150 of the same
polarity have repulsive force, and thus they may be even-
ly distributed on the substrate.
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[0029] FIG. 2 is a plan view of a liquid crystal display
(LCD) panel according to an exemplary embodiment of
the present invention.

[0030] ReferringtoFIG. 2, the LCD panel 600 includes
a display region DA where images are displayed and a
circumferential region PA1 and PA2, which is formed
around the display region DA to apply electric signals to
the display region DA.

[0031] In detail, the LCD panel 600 includes an array
substrate 300, a color filter substrate 400 facing the array
substrate 300, and a liquid crystal layer 500 interposed
between the substrates 300 and 400.

[0032] A plurality of gate wires GL and a plurality of
data wires DL are formed in the display region DA of the
array substrate 300 in a first direction and in a second
direction, respectively. A plurality of switching elements
are connected to the gate wires GL and the data wires
DL on the array substrate 300, and a plurality of pixel
electrodes are connected to the switching elements on
the array substrate 300.

[0033] A gate pad part GP is formed in a first circum-
ferential region PA1 of the array substrate 300. The gate
pad part GP includes a plurality of gate pads 360 elec-
trically connected to the gate wires GL. The gate pad part
GP is electrically connected to an output terminal (not
shown) of a gate driver chip to apply a gate signal output
from the gate driver chip (not shown) to the gate wires
GL. Further, a shift register, which includes a plurality of
stages to output a gate signal to the gate wires GL, may
be formed in the first circumferential region PA1.
[0034] Indetail, the gate pads 360 include an electrode
pattern (not shown) that is electrically connected to one
end portion of the gate wires GL. The electrode pattern
is formed in the same layer as a transparent electrode.
The electrode pattern (not shown) is electrically connect-
ed to the output terminal of the driver chip to apply the
gate signal to one end portion of the gate wires GL.
[0035] A data pad part DP is formed in a second cir-
cumferential region PA2 of the array substrate 300. The
data pad part DP includes a plurality of data pads 370,
which are electrically connected to the data wires DL.
The data pad part DP is electrically connected to an out-
put terminal (not shown) of a data driver chip to apply a
data signal output from the data driver chip (not shown)
to the data wires DL.

[0036] The array substrate 300 is set on the table 120
in the spacer spraying apparatus in FIG. 1, and a voltage
is applied to the gate pads 360 and the data pads 370
from the power supplier 130. The gate pads 360 and the
data pads 370 may receive a voltage of the same polarity
or voltages of different polarities. Further, the gate pads
360 and the data pads 370 may not receive a voltage.
When the gate pads 360 receive a voltage, the gate wires
GL receive the voltage. When the data pads 370 receive
a voltage, the data wires DL receive the voltage. For ex-
ample, if the ball spacers are positively charged and
sprayed, the gate pads 360 may receive a negative volt-
age, and the data pads 370 may receive a positive volt-
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age. Therefore, the ball spacers may be disposed on the
gate wires GL due to an attractive force but not disposed
on the data wires DL due to a repulsive force. Further,
because of the strong attractive force of the gate wires
GL, the ball spacers 150 are not disposed in a pixel region
although a voltage is not applied to the pixel region. The
foregoing voltage applying method may cause the ball
spacers 150 to be disposed selectively on the gate wires
GL or on the data wires DL, and not on the pixel region.
[0037] Likewise, the spacers 150 may be sprayed over
the color filter substrate 400 in the same manner that the
spacers 150 are sprayed over the array substrate 300.
If a light blocking member of the color filter substrate 400
includes a metal material, e.g., chrome (Cr) or the like,
the ball spacers 150 may be disposed selectively on the
light blocking member by applying a voltage to the light
blocking member.

[0038] FIG. 3 is an enlarged plan view of the pixel re-
gion of the LCD panel according to the exemplary em-
bodiment of the present invention.

[0039] ReferringtoFIG. 3, the array substrate includes
a plurality of gate wires GLn-1 and GLn formed in the
first direction, a plurality of data wires DLm-1 and DLm
formed in the second direction, which crosses the first
direction, and a plurality of pixel regions P defined by the
gate wires GLn-1 and GLn and the data wires DLm-1 and
DLm.

[0040] A switching element (e.g., thin film transistor
(TFT)) 310, a storage capacitor 330 connected to the
switching element 310, and a pixel electrode 390 are
formed in each pixel region P.

[0041] The switching element310includes agateelec-
trode 311 connected to one gate wire GLn, a source elec-
trode 313 connected to the one data wire DLm, and a
drain electrode 314 connected to the pixel electrode 390
through a contact hole 350. A channel region 312 is
formed between the gate electrode 311 and the source
and drain electrodes 313 and 314.

[0042] The storage capacitor 330 includes a first elec-
trode 331 in the same metal layer as the gate wires GL
and a second electrode 332 in the same metal layer as
the drain electrode 314. The first electrode 331 in the
same metal layer as the gate wires GL is referred to as
a storage electrode. The storage capacitor 330 maintains
a pixel voltage charged in a liquid crystal capacitor for
one frame when the switching element 310 is turned off.
[0043] The gate wire GLn, the gate electrode 311 ex-
tending from the gate wire GLn, and the first electrode
331 of the storage capacitor are formed in a gate metal
layer. The gate metal layer may include a metal such as
aluminum (A1), aluminum-based metal such as alumi-
num alloy, silver (Ag), silver-based metal such as silver
alloy, molybdenum (Mo), molybdenum-based metal such
as molybdenum alloy, chrome (Cr), copper (Cu), tanta-
lum (Ta), or titanium (Ti). The gate wires GL may be
formed as a single layer, a double layer, or a triple layer,
including the foregoing metals.

[0044] The data wire DLm, the source electrode 313,
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the drain electrode 314, and the second electrode 332
of the storage capacitor 330 are formed in a source metal
layer.

[0045] The source metal layer may include a metal
such as aluminum (A1), aluminum-based metal such as
aluminum alloy, silver (Ag), silver-based metal such as
silver alloy, molybdenum (Mo), molybdenum-based met-
al such as molybdenum alloy, chrome (Cr), copper (Cu),
tantalum (Ta), or titanium (Ti). The data wires DL may
be formed as a single layer, a double layer, or a triple
layer including the foregoing metals.

[0046] FIG. 4 is a sectional view of the LCD panel in-
cluding the array substrate in FIG. 3 taken along I-I' of
FIG. 3.

[0047] Referring to FIG. 3 and FIG. 4, the LCD panel
includes the array substrate 300, the color filter substrate
400, and the liquid crystal layer 500 interposed between
the substrates 300 and 400.

[0048] The array substrate 300 includes a first base
substrate 301. The gate metal layer is deposited on the
first base substrate 301 and patterned to form a gate
metal pattern, which includes the gate electrode 311 of
the switching element 310, the gate wires GL, and the
first electrode 331 of the storage capacitor 330.

[0049] The gate metal pattern includes afirst gate met-
al layer 302a formed on the first base substrate 301 and
a second gate metal layer 302b formed on the first gate
metal layer 302a.

[0050] A gateinsulating layer 303 is formed on the first
base substrate 301 having the gate metal pattern. The
channel region 312 is formed on the gate insulating layer
303. The channel region 312 includes an activating layer
312a made of amorphous silicon (a-Si:H) and an ohmic
contact layer 312b made of amorphous silicon that is
highly doped with n+ ion.

[0051] The data metal layer is deposited on the first
base substrate 301, where the channel region 312 is
formed, and patterned to form a data metal pattern, which
includes the data wires DL, the source electrode 313 and
the drain electrode 314 of the switching element 310, and
the second electrode 332 of the storage capacitor 330.
[0052] A passivation insulation layer 305 is formed on
thefirstbase substrate 301 having the data metal pattern.
The passivation insulating layer 305 includes the contact
hole 350 to expose a portion of the drain electrode 314.
[0053] The pixel electrode 390is made of atransparent
conductive material and electrically connected to the
drain electrode 314 through the contact hole 350. Ac-
cordingly, the transparent electrode is formed in the pixel
region P.

[0054] The color filter substrate 400 includes a second
base substrate 401, a light blocking pattern 410, a color
filter layer 430, an overcoat layer 450, and a common
electrode layer 470. The light blocking pattern 410 is
formed on the second base substrate 401 to define an
inner space corresponding to the pixel region P and to
block light leakage.

[0055] The color filter layer 430 includes a plurality of
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color filter patterns 430-1 and 430-2 and is filled in the
inner space. The colorfilter layer 430 responds to incident
light and emits light of its own color. In the present ex-
emplary embodiment, the color filter layer 430 may in-
clude red, green, and blue patterns.

[0056] The overcoatlayer 450 is formed on the second
base substrate 401, where the color filter patterns 430-1
and 430-2 are formed, to provide the second base sub-
strate 401 with a plane surface.

[0057] The common electrode layer 470 is formed on
the overcoat layer 450. The common electrode layer 470
is provided as a counter electrode of the pixel electrode
390 and applied with a common voltage. Accordingly,
the liquid crystal capacitor is defined with the pixel elec-
trode 390 as a first electrode and the common electrode
layer 470 as a second electrode.

[0058] The spacers 150 are disposed on the array sub-
strate 300 or the color filter substrate 400 to maintain a
regular gap between the array substrate 300 and the
color filter substrate 400. The ball spacers 150 are illus-
trated in FIG. 4, but pillar spacers may be provided to
maintain the gap. The ball spacers 150 may be disposed
in-an area which is covered with the light blocking pattern,
but not in the pixel region.

[0059] Theliquid crystallayer 500 is disposed between
the array substrate 300 and the color filter substrate 400.
Orientation of liquid crystal molecules of the liquid crystal
layer 500 varies corresponding to intensity of an electric
field by the pixel electrode 390 of the array substrate 300
and the common electrode layer 470 of the color filter
layer 400, thereby realizing images.

[0060] FIG. 5A, FIG. 5B, FIG. 5C, FIG. 5D, and FIG.
5E illustrate processes of manufacturing the array sub-
strate in FIG. 4.

[0061] Referringto FIG. 4 and FIG. 5A, the gate metal
layer 302 is deposited on the base substrate 301 and
patterned to form the gate metal pattern. The gate metal
pattern includes the gate wire GLn, the gate electrode
311, and the first electrode 331 of the storage capacitor
330.

[0062] The gate metal layer 302 includes the first gate
metal layer 302a and the second gate metal layer 302b.
The gate metal layer 302 may be deposited by sputtering
and may include Cu, Al, Ag, Ti, Cr, Mo, etc. In the present
exemplary embodiment, the gate metal layer 302 may
include a double layer of Mo and Al, a double layer of Cr
and Al, etc.

[0063] A photoresist layer is formed on the base sub-
strate 301 where the gate metal layer 302 is formed and
is patterned to form a photoresist pattern PR. The pho-
toresist pattern PR is formed corresponding to an area
where the gate metal pattern is formed, i.e., correspond-
ing to a gate wires area GLA, a gate electrode area GA,
and a first electrode area EA.

[0064] The first gate metal layer 302a of the gate metal
layer 302 is etched using the photoresist pattern PR.
[0065] Referring to FIG. 4 and FIG. 5B, the gate insu-
lating layer 303 is formed on the base substrate 301

10

15

20

25

30

35

40

45

50

55

where the gate metal pattern is formed. The gate insu-
lating layer 303 may be formed of an insulating material,
e.g., silicon nitride (SiNx), using plasma-enhanced
chemical vapor deposition (PECVD) and has about a
thickness of 4,000A.

[0066] Then, the active layer 312a of amorphous sili-
con (a-Si:H) and the ohmic contact layer 312b of amor-
phous silicon, which is highly doped with n+ ion, are se-
quentially deposited on the base substrate 301 by
PECVD.

[0067] The photoresist pattern (not shown) is formed
on the base substrate 301 where the ohmic contact layer
312b is formed, and the activating layer 312a and the
ohmic contact layer 312b are patterned using the pho-
toresist pattern to form the channel region 312 of the
switching element.

[0068] Referring to FIG. 4, FIG. 5C, and FIG. 5D, the
data metal layer 304 is deposited on the base substrate
301 formed with the channel region 312 and patterned
to form the data metal pattern. The data metal pattern
includes the data wire DLm, the source electrode 313,
the drain electrode 314, and the second electrode 332
of the storage capacitor 330.

[0069] The data metal layer 304 includes a first metal
layer 304a and a second metal layer 304b. The data met-
al layer 304 may be deposited by sputtering like the gate
metal layer 302. The first metal layer 304a and the second
metal layer 304b may include Cu, Al, Ag, Ti, Cr, Mo, etc.
In the present exemplary embodiment, the data metal
layer 304 may include a double layer of Mo and Al, a
double layer of Cr and Al, etc. Further, the data metal
layer 304 may be formed as a triple layer.

[0070] A photoresist layer is formed on the base sub-
strate 301 where the data metal layer 304 is formed, and
patterned to form a photoresist pattern PR. The photore-
sist pattern PR is formed corresponding to a data wires
area DLA, a source electrode area SA and a drain elec-
trode area DA. The drain electrode area DA includes a
second electrode area of the storage capacitor 330.
[0071] The data metal layer 304 is patterned using the
photoresist pattern PR.

[0072] Referring to FIG. 4 and FIG. 5D, the exposed
ohmic contact layer 312b is removed using the source
and drain electrodes 313 and 314 as a mask, thereby
completing the channel region 312 of the switching ele-
ment 310.

[0073] ReferringtoFIG. 4 and FIG. 5E, the passivation
insulation layer 305 is formed on the base substrate 301,
where the data metal pattern is formed. The passivation
insulation layer 305 may be formed of an insulating ma-
terial, e.g., silicon nitride (SiNx), using plasma-enhanced
chemical vapor deposition (PECVD) and has a thickness
of about 4,000A. Alternatively, the passivation insulation
layer 305 may be formed by coating an organic material.
In this case, the passivation insulation layer 305 has a
thickness of about 3um to about 5u.m. Also, the passi-
vation insulation layer 305 may be formed of a double
layer including silicon nitride (SiNx) by chemical vapor
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deposition and an organic insulating material.

[0074] The contact hole 350 is formed in the passiva-
tion insulation layer 305 to expose a portion of the drain
electrode 314. Here, an embossing pattern 306 is formed
on a portion of the insulation layer 305 over the gate wire
GLn and the data wire DLm. The embossing pattern 306
may be formed by a slit mask on a corresponding portion
of the gate wire GLn and the data wire DLm together with
the mask used to form the contact hole 350.

[0075] The embossing pattern 306 over the gate wire
GL and the data wire DL may prevent the ball spacers
150 from moving by an external pressure after the ball
spacers 150 are sprayed over the gate wires GL and the
data wires DL.

[0076] The embossing pattern 306 may be formed in
various shapes, such as a circle or a polygon. For exam-
ple, the size of the embossing pattern 306 may be smaller
than the diameter of the ball spacers 150. Further, adepth
of the embossing pattern 306 may be the same as or
smaller than the thickness of the passivation insulation
layer 305.

[0077] Subsequently, a transparent conductive mate-
rial is deposited on the base substrate 301 having the
contacthole 350 and patterned to form the pixel electrode
390. The transparent conductive material may be indium
tin oxide (ITO), indium zinc oxide (I1ZO), or indium tin zinc
oxide (ITZO). The pixel electrode 390 is electrically con-
nected to the drain electrode 314 through the contact
hole 350 to receive a pixel voltage when the switching
element 310 is turned on.

[0078] Thus, the array substrate 300 is completed. An
alignment film (not shown) may be coated on the array
substrate 300, and then the array substrate 300 may be
disposed in the spacer spraying apparatus 100 of FIG.
1 to be sprayed with the ball spacers 150.

[0079] FIG.6,FIG.7,FIG.8andFIG. 9 are plan views
of the array substrate that show locations where the ball
spacers are sprayed.

[0080] Referring to FIG. 6, in an exemplary embodi-
ment of the present invention, a negative voltage is ap-
plied only to gate wires GL. Thus, the negative voltage
is not applied to data wires DL. Rather, a positive voltage
or no voltage may be applied to the data wires DL. As
described above, ball spacers 150, which are positively
charged, are disposed on the gate wires GL by attractive
force. Here, the ball spacers 150 are settled by an em-
bossing pattern 306 formed on a passivation insulation
layer 305 and do not move by external impact.

[0081] Referring to FIG. 7, in another exemplary em-
bodiment of the present invention, a negative voltage is
applied only to data wires DL. Thus, the negative voltage
is not applied to gate wires GL. Rather, a positive voltage
or no voltage may be applied to the gate wires GL. As
described above, ball spacers 150, which are positively
charged, are disposed on the data wires DL by attractive
force. Here, the ball spacers 150 are settled by an em-
bossing pattern 306 formed on a passivation insulation
layer 305 and do not move by external impact.

10

15

20

25

30

35

40

45

50

55

[0082] Referring to FIG. 8, in still another exemplary
embodiment of the present invention, a negative voltage
is applied to a storage electrode line, which includes the
first electrode 331 and is formed of the same metal layer
as gate wires, and a positive voltage or no voltage is
applied to the gate wires and data wires. As described
above, ball spacers 150, which are positively charged,
are disposed on a storage electrode line by attractive
force. Here, the ball spacers 150 are settled by an em-
bossing pattern 306 formed on a passivation insulation
layer 305 and do not move by external impact.

[0083] Referring to FIG. 9, in yet another exemplary
embodiment of the present invention, a negative voltage
is applied to gate wires and data wires. As described
above, ball spacers 150, which are positively charged,
are disposed on the gate wires and the data wires by
attractive force. Here, the ball spacers 150 are settled by
an embossing pattern 306 formed on a passivation insu-
lation layer 305 and do not move by external impact.
[0084] The ball spacers 150 may be sprayed on the
color filter substrate 400 as well. The light blocking mem-
ber 410 of the color filter substrate 400 may be formed
of an organic material or by depositing a metal material,
e.g., chrome. If the light blocking member 410 is formed
of a metal material such as chrome, the spacers may be
selectively sprayed only on the light blocking member
410 by applying a voltage to the light blocking member
410.

[0085] Ifthe ball spacers 150 are made to be disposed
on the light blocking member 410, the embossing pattern
306 is formed on an area where the overcoat layer 450
and the ball spacers 150 overlap to settle the ball spacers
150. Further, a concavo-convex pattern may be formed
under the spacers within a distance between the neigh-
boring color filter patterns, i.e., within an overlapping area
of the color filter layer 430 and the light blocking member
410, thereby preventing the spacers from moving
[0086] According to exemplary embodiments of the
present invention, as described above, ball spacers may
be selectively disposed in a light blocking area where a
pixel electrode is not disposed and the sprayed ball spac-
ers may be settled so as not to move.

[0087] Thus, a gap between display substrates of an
LCD panel may be maintained uniformly and light leak-
age may be prevented. Further, the ball spacers may be
prevented from being disposed in a pixel’s light emitting
region, and thus image quality does not deteriorate.
[0088] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.
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Claims

1.

A display device, comprising:

an array substrate comprising a plurality of gate
wires, a plurality of data wires crossing the gate
wires, and a plurality of pixel electrodes dis-
posed in areas defined by the gate wires and
the data wires;

a counter substrate comprising a common elec-
trode disposed corresponding to the pixel elec-
trodes; and

a spacer to maintain a gap between the array
substrate and the counter substrate,

wherein the array substrate comprises an emboss-
ing pattern that accommodates the spacer, the em-
bossing pattern being disposed on at least one of
the gate wires and the data wires.

The display device of claim 1, wherein the spacer is
disposed on-the gate wires.

The display device of claim 1, wherein the spacer is
disposed on the data wires.

The display device of claim 1, wherein the counter
substrate further comprises a light blocking member,
and the spacer is disposed between the light block-
ing member and the embossing pattern.

The display device of claim 1, wherein the array sub-
strate further comprises a passivation insulation lay-
er on the gate wires and the data wires, the passi-
vation insulation layer comprising the embossing
pattern.

A display device, comprising:

an array substrate comprising a plurality of gate
wires, a plurality of data wires crossing the gate
wires, a plurality of storage electrode wires, a
display region comprising a plurality of pixel
electrodes, and a circumferential region outside
the display region;

a counter substrate comprising a common elec-
trode disposed corresponding to the pixel elec-
trodes; and

a spacer to maintain a gap between the array
substrate and the counter substrate,

wherein the array substrate comprises an emboss-
ing pattern that accommodates the spacer, the em-
bossing pattern being disposed on at least one of
the gate wires, the data wires, and the storage elec-
trode wires.

The display device of claim 6, wherein the spacer is
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disposed on the gate wires.

The display device of claim 6, wherein the spacer is
disposed on the data wires.

The display device of claim 6, wherein the spacer is
disposed on the storage electrode wires.

The display device of claim 6, wherein the counter
substrate further comprises a light blocking member,
and the spacer is disposed between the light block-
ing member and the embossing pattern.

The display device of claim 6, wherein the array sub-
strate further comprises a passivation insulation lay-
er on the gate wires and the data wires, the passi-
vation insulation layer comprising the embossing
pattern.

A method for spraying a spacer of a display device,
comprising:

providing an array substrate;

applying a voltage to the array substrate; and
spraying a charged spacer over the array sub-
strate.

The method of claim 12, wherein the array substrate
comprises a plurality of gate wires, a plurality of data
wires, and a plurality of pixel electrodes.

The method of claim 13, wherein the charged spacer
is sprayed while the voltage is applied to the gate
wires and the data wires.

The method of claim 13, wherein the array substrate
further comprises an insulation layer on the gate
wires and the data wires, the insulation layer com-
prising an embossing pattern.

A method for manufacturing a display device, com-
prising:

forming an array substrate comprising a plurality
of gate wires, a plurality of data wires, and a
plurality of pixel electrodes;

spraying a spacer and applying a voltage to the
array substrate; and

assembling the array substrate and a counter
substrate and injecting liquid crystals between
the array substrate and the counter substrate.

The method of claim 16, wherein the spacer is
sprayed while the voltage is applied to the gate wires
and the data wires.

The method of claim 16, wherein the array substrate
further comprises an insulation layer on the gate
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wires and the data wires, the insulation layer com-
prising an embossing pattern.
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FIG. 5B
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