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7) ABSTRACT

A multi-domain LCD device is disclosed, which includes a
plurality of gate and data lines crossing one another on the
first substrate, for defining a plurality of pixel regions. A
pixel electrode is formed within the pixel region, the pixel
electrode having an electric field induction window for

(21) Appl. No.: 10/252,712 dividing the pixel region into a plurality of domains. An
auxiliary electrode is formed on the different layer from the
(22) Filed: Sep. 24, 2002 pixel electrode, and beneath the edge of the pixel electrode.
A common electrode is formed on a second substrate having
a black matrix film and a color filter film. A circle type
(30) Foreign Application Priority Data dielectric structure is formed on the common electrode in the
plurality of domains, thereby obtaining wide viewing angle
Dec. 13,2001 (KR) cooevcerrevorrcermeenecneienmereeens 2001-78910  and high aperture ratio.
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MULTI-DOMAIN LIQUID CRYSTAL DISPLAY
DEVICE

[0001] This application claims the benefit of the Korean
Application No. P2001-78910 filed on Dec. 13, 2001, which
is hereby incorporated by reference for all purposes as if
fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to a multi-
domain LCD device in which a liquid crystal is diversely
driven by an auxiliary electrode.

[0004] 1In general, an LCD device is provided with lower
and upper substrates facing each other at a predetermined
distance, and a liquid crystal layer formed between the lower
and upper substrates.

[0005] There are several types of LCD devices including
a vertical alignment mode LCD device, which uses a nega-
tive liquid crystal of a negative dielectric anisotropy. In a
state where voltage is not applied, a longitudinal direction of
a liquid crystal molecule is arranged perpendicular to an
alignment layer. When the voltage is applied, the longitu-
dinal direction of the liquid crystal molecule is twisted to the
alignment layer due to an electric field. In this respect,
transmissivity of light is controlled in the LCD device,
thereby displaying an image.

[0006] Inorder to obtain a wide viewing angle, the vertical
alignment mode LCD device includes a side electrode and a
rib/slit on the substrate. That is, the liquid crystal molecules
are arranged at a desired direction by deteriorating the
electric field applied to the liquid crystal layer (for example,
a patterned vertical alignment (PVA) mode and a multi-
domain vertical alignment (MVA) mode). The explanation
for the above modes follows with reference to the accom-
panying drawings.

[0007] FIG. 1A is a sectional view showing a unit pixel of
a related art LCD device in which a liquid crystal is driven
by a auxiliary electrode.

[0008] The related art LCD device includes first and
second substrates (not shown), a plurality of gate and data
lines (not shown), a thin film transistor (not shown), a pixel
electrode 1, a passivation film 3, a side electrode 5, a black
matrix film (not shown), a color filter film 7, a common
electrode 9 and a liquid crystal layer (not shown).

[0009] The plurality of gate lines are formed on the
substrate to cross the plurality of data lines, thereby defining
a plurality of pixel regions. Then, the thin film transistor
(TFT) formed at the pixel region includes a gate electrode,
a gate insulating layer, a semiconductor layer, an ohmic
contact layer and source/drain electrodes. The pixel elec-
trode 1 is formed at the pixel region to connect to the TFT,
and the passivation layer 3 is formed on an entire surface of
the first substrate including the pixel electrode 1. Next, the
side electrode 5 is formed on the passivation layer 3 to
overlap with the pixel electrode 1, and the black matrix film
is formed on the second substrate to prevent light from
leaking in the gate line, the data line and the TFT. Then, a
color filter film 7 is formed on the black matrix film, and the
common electrode having an open region 8 is formed on the
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color filter film. The liquid crystal layer is formed between
the first and second substrates.

[0010] In therelated art LCD device having the aforemen-
tioned structure, the electric field is applied to the liquid
crystal layer. At this time, the electric field is deteriorated by
function of the open region 8 within the common electrode
9 and the side electrode 5 around the pixel electrode 1.

[0011] Accordingly, the liquid crystal molecules are
arranged in the desired direction by dielectric energy of the
fringe electric field, so that the liquid crystal molecules of
the unit pixel are driven in various directions, thereby
obtaining multi-domain effect.

[0012] However, in order to form the side electrode 5 on
the pixel electrode, it is additionally required to form the
passivation film 3, to pattern the side electrode 5, and to
form the open region 8 in the common electrode 9 in the
related art LCD device.

[0013] Also, if the width of the open region 8 is narrow, a
lot of time is spent to arrange the liquid crystal molecules
stably since the electric field for dividing the pixel region
into a plurality of domains is slightly deteriorated.

[0014] Accordingly, an LCD device has been proposed in
Korean Application P1999-7633 filed on Apr. 9, 1999 in
which the auxiliary electrode is formed on the same layer
with the gate line to simplify the manufacturing process
steps, and a dielectric structure is formed on the common
electrode without forming the open region on the common
¢lectrode.

[0015] FIG. 1B is a sectional view showing an LCD
device of the Korean Application P1999-7633 (U.S. appli-
cation Ser. No. 09/327,283).

[0016] Referring to FIG. 1B, the LCD device includes
first and second substrates (not shown), a plurality of gate
and data lines (not shown), a pixel electrode 1, a common
side electrode 5, a black matrix film (not shown), a common
electrode 9, a dielectric structure 6 and a liquid crystal layer
(not shown).

[0017] The plurality of gate lines are formed on the first
substrate to cross the plurality of data lines, thereby defining
a plurality of pixel regions. Then, the pixel electrode 1
having an electric field induction window 2 is formed in the
pixel region, and the common side electrode 5 is formed on
the same layer with the gate line, and is overlapped with an
edge of the pixel electrode 1. After that, the passivation film
4 is formed beneath the pixel electrode 1, and the black
matrix film (not shown) is formed on the second substrate.
The color filter film 7 is formed on the black matrix film, and
the common electrode 9 is formed on the color filter film 7.
Next, the dielectric structure 6 is formed on the common
electrode, and the liquid crystal layer (not shown) is formed
between the first and second substrates.

[0018] However, in the aforementioned LCD device, the
electric field is deteriorated and becomes unstable in regions
of the dielectric structure 6 and the electric field induction
window 2, so that it is difficult to obtain a stable texture, and
a residual image generates on the display panel.

SUMMARY OF THE INVENTION

[0019] Accordingly, the present invention is directed to an
LCD device that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.
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[0020] An advantage of the present invention is to provide
a multi-domain LCD device in which a stable texture is
obtained without residual images.

[0021] Another advantage of the present invention is to
provide a multi-domain LCD device in which an electric
field is deteriorated by a device formed in simple manufac-
turing process step.

[0022] Another advantage of the present invention is to
provide a multi-domain LCD device in which a wide view-
ing angle and an aperture ratio are improved by effectively
deteriorating the electric field.

[0023] Additional features and advantages of the inven-
tion will be set forth in the description which follows and in
part will become apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0024] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a multi-domain LCD device
according to the present invention includes first and second
substrates; a plurality of gate and data lines crossing one
another on the first substrate, for defining a plurality of pixel
regions; a pixel electrode formed within the pixel region, the
pixel electrode having an electric field induction window for
dividing the pixel region into a plurality of domains; an
auxiliary electrode on a different layer from the pixel elec-
trode, and beneath an edge of the pixel electrode; a black
matrix film on the second substrate; a color filter film on the
black matrix film; a common electrode on the color filter
film; a circle type diclectric structure on the common
electrode in the plurality of domains; and a liquid crystal
layer between the first and second substrates.

[0025] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0027] In the drawings:

[0028] FIG. 1A and FIG. 1B are sectional views showing
a related art liquid crystal display (LCD) device,

[0029] FIG. 2A to FIG. 2D are plan views showing
various types of unit pixels in a multi-domain LCD device
according to an embodiment of the present invention;

[0030] FIG. 3A and FIG. 3B are sectional views taken
along lines I-I' and II-II' of FIG. 2A according to an
embodiment of the present invention;

[0031] FIG. 4A and FIG. 4B are sectional views taken
along lines I-I' and II-II' of FIG. 2A according to another
embodiment of the present invention;
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[0032] FIG. 5A to FIG. 5D are plan views showing
various types of unit pixels in a multi-domain LCD device
according to another embodiment of the present invention;

[0033] FIG. 6A and FIG. 6B are sectional views taken
along lines IM-IIT' and IV-IV' of FIG. 5A according to
another embodiment of the present invention; and

[0034] FIG. 7A and FIG. 7B are sectional views taken
along lines III-III' and IV-IV' of FIG. 5A according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0035] Reference will now be made in detail to embodi-
ments of the present invention, example of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0036] First Embodiment

[0037] FIG. 2A to FIG. 2D are plan views showing
various types of unit pixels of a multi-domain LCD device
according to a first embodiment of the present invention.
FIG. 3A is a sectional view showing a unit pixel taken along
line I-I' of FIG. 2A. FIG. 3B is a sectional view showing a
unit pixel taken along line II-II' of FIG. 2A.

[0038] The multi-domain liquid crystal display (LCD)
device according to the first embodiment of the present
invention includes first and second substrates 10 and 20, a
plurality of gate and data lines 16 and 18, a pixel electrode
40, a auxiliary electrode 304 and 30, a black matrix film 22,
a common electrode 26, a dielectric structure 50 and a liquid
crystal layer (not shown).

[0039] At this time, the plurality of gate lines 16 are
formed on the first substrate 10 to cross the plurality of data
lines 18, thereby defining a plurality of pixel regions. Then,
a gate insulating film 12 is formed on an entire surface of the
first substrate including the gate line 16, and a passivation
film 14 is formed on the entire surface of the first substrate
including the data line 18. Subsequently, the pixel electrode
40 formed in the pixel region has an electric field induction
window 42 for dividing the pixel region into multi-domains.
The auxiliary electrode 30a and 30 is formed on the same
layer with the gate line 16, and is overlapped with the edge
of the pixel electrode and the electric field induction window
42.

[0040] Next, the black matrix film is formed on the second
substrate 20, the color filter film 24 is formed on the black
matrix film 22, and the common ¢lectrode 26 is formed on
the color filter film 24. Also, the dielectric structure 50 is
formed in a circle shape at each domain region, and is
formed on the common electrode 26. The liquid crystal layer
(not shown) is formed between the first and second sub-
strates 10 and 20.

[0041] That is, the LCD device according to the first
embodiment of the present invention is characterized by the
pixel electrode 40 having various types of electric field
induction windows 42 for dividing the pixel region into a
plurality of domains, the auxiliary electrodes 30a and 30 are
formed on the same layer with the gate line 16 and are
overlapped with an edge of the pixel electrode, and the circle
type dielectric structure 50 formed within each domain.
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[0042] Asshown in FIG. 2A to FIG. 2D, the various types
of electric field induction windows 42 are formed within the
pixel electrode 40. However, the type of electric field
induction window 42 is not limited to the types shown in the
above FIG. 2A to FIG. 2D. That is, it is possible to vary the
type of electric field induction window by several methods.
As the number of electric field induction windows 42 is
increased, a characteristic such as response time and driving
voltage is improved, meanwhile, an aperture ratio is dete-
riorated, so that it is required to appropriately control the
number of the electric field induction windows. The pixel
electrode 40 may be formed of indium tin oxide (ITO) or
indium zinc oxide (IZO).

[0043] At this time, an additional storage electrode is not
required since the auxiliary electrodes 30a, 30 are over-
lapped with the pixel electrode 40. However, the additional
storage electrode (not shown) may be formed beneath the
pixel electrode 40 for being connected with the pixel elec-
trode 40 so as to improve storage capacitance.

[0044] Accordingly, it is possible to form the storage
electrode for forming the storage capacitance with the gate
line 16, or to form the storage electrode for forming the
storage capacitance with the gate line 16 and the auxiliary
electrodes 30a and 30.

[0045] The auxiliary electrodes 30a and 30 may be formed
of any one of indium tin oxide (ITO), aluminum (Al),
molybdenum (Mo), chromium (Cr), tantalum (Ta), titanium
(Ti) or Al alloy. The auxiliary electrodes are formed of the
same material as the gate line 16, or may be formed of a
different material from the gate line 16 with an additional
mask. Also, the auxiliary electrodes are electrically con-
nected with the common electrode 26 and simultaneously
generate an electric field with the pixel electrode 40 so that
it is possible to effectively drive the liquid crystal formed at
the edge between the domains.

[0046] The dielectric structure 50 has to correspond to the
respective domains divided by the electric field induction
window 42. In this respect, the plurality of dielectric struc-
tures 50 are formed. A diclectric constant of the dielectric
structure is same as that of the liquid crystal layer or below.
The dielectric constant of the dielectric structure may be 3
or below, and the dielectric structure may be formed of acryl
resin or BenzoCycloButene (BCB).

[0047] The dielectric structure 50 is formed to stabilize a
texture in each domain.

[0048] Although not shown, a thin film transistor (TFT) is
formed at a crossing point of the gate and data lines 16 and
18. At this time, the TFT includes a gate electrode, a source
electrode, and a drain electrode respectively connected with
the gate line 16, the data line 18 and the pixel electrode 40.

[0049] At this time, the liquid crystal has negative dielec-
tric anisotropy. That is, the liquid crystal is formed by
mixing a vertical alignment liquid crystal with chiral dopant
so as to sequentially form alignment and optic axis of the
liquid crystal by applying the electric field.

[0050] The black matrix film 22 prevents light from leak-
ing in regions of the gate line 16, the data line 18 and the
TFT, and is overlapped with the auxiliary electrode 30. That
is, the auxiliary electrode 30 is overlapped with the pixel
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electrode 40, so that it is not required to overlap the black
matrix film 22 with the pixel electrode 40, thereby improv-
ing aperture ratio.

[0051]

[0052] The passivation film 14 may be formed of any one
of BenzoCylcoButene (BCB), acryl resin, polyamide com-
pound, silicon nitride (SiNx) or silicon oxide (SiOx).

The common electrode 26 may be formed of ITO.

[0053] Also, it is possible to form the gate insulating film
12 of the same material with the passivation film 14 or to
form the gate insulating film 12 with SiNx or SiOx.

[0054] Additionally, the gate line 16, the data line 18 and
the color filter film 24 may be modified and varied.

[0055] Although not shown, an alignment film may be
formed on an entire surface of any one of the first and second
substrates 10 and 20.

[0056] The alignment film is formed any of polyamide,
polyimide compound, polyvinylalcohol (PVA) and
polyamic acid with rubbing, or without rubbing.

[0057] Also, the alignment film is formed any material
having photoreaction such as polyvinylcinnamate (PVCN),
polysiloxanecinnamate (PSCN) or cellulosecinnamate
(CelCN) with alignment-treatment, or without alignment-
treatment.

[0058] Pretilt angle and alignment direction are simulta-
neously determined by a photo alignment process step which
may be repeated and by using ultraviolet rays of any one of
non-polarized light, un-polarized light, linearly polarized
light or partially polarized light.

[0059] Also, a phase difference film may be formed on at
least any one of the first and second substrates 10, 20. The
phase difference film compensates a viewing angle in direc-
tions perpendicular to the substrate or varied with the
viewing angle, thereby enlarging regions having no gray
inversion, and improving contrast ratio.

[0060] The phase difference film may be formed of nega-
tive uniaxial film having one optic axis, or negative biaxial
film having at least two optic axes. However, the phase
difference film may be formed as the negative biaxial film so
as to obtain wide viewing angle.

[0061] Also, polarizers (not shown) are attached to the
first and second substrates 10 and 20, and may be formed in
one body of the phase film. Second embodiment

[0062] FIG. 4A is a sectional view showing a unit pixel of
an LCD device taken along line III-I1I' of FIG. 2A. FIG. 4B
is a sectional view showing a unit pixel of a multi-domain
LCD device taken along line IV-IV' according to a second
embodiment of the present invention.

[0063] The LCD device according to the second embodi-
ment of the present invention includes first and second
substrates 10 and 20, a plurality of gate and data lines 16 and
18, a gate insulating film 12, a passivation film 14, a pixel
electrode 40, a auxiliary electrode 30a and 30, a black matrix
film 22, a color filter film 24, a common electrode 26, a
dielectric structure 50 and a liquid crystal layer (not shown).

[0064] At this time, the plurality of gate lines 16 are
formed on the first substrate 10 to cross the plurality of data
lines 18, thereby defining a plurality of pixels. Then, the gate
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insulating film 12 is formed on an entire surface of the first
substrate including the gate lines 16, and the passivation film
14 is formed on the entire surface of the first substrate
including the data lines 18. The pixel electrode having an
electric field induction window 42 is formed within the pixel
region to divide the pixel region into a plurality of domains.
Also, the auxiliary electrodes 30 and 30a are formed on the
same layer with the data lines 18, and are overlapped with
an edge of the pixel electrode and the electric field induction
window 42.

[0065] Next, the black matrix film 22 is formed on the
second substrate 20, and the color filter film 24 is formed on
the black matrix film 22. Subsequently, the common elec-
trode 26 is formed on the color filter film 24, and the circle
type dielectric structures are respectively formed on the
common electrode 26 in the plurality domain regions, and
the liquid crystal layer (not shown) is formed between the
first and second substrates 10 and 20.

[0066] The LCD device according to the second embodi-
ment of the present invention is characterized by the pixel
electrode 40 having various types of electric field induction
windows for dividing the pixel region into a plurality of
domains, the auxiliary electrodes 30z and 30 formed on the
same layer with the data line 18 and are overlapped with an
edge of the pixel electrode, and the circle type dielectric
structure 30 formed in the divided domains.

[0067] The LCD device according to the second embodi-
ment of the present invention is same as the LCD device
according to the first embodiment of the present invention
except that the auxiliary electrodes 30a and 30 are not
formed on the same layer with the gate line 16, but are
formed on the same layer with the data line 18. Accordingly,
reference numerals of the LCD device according to the
second embodiment of the present invention are same as
those of the LCD device according to the first embodiment
of the present invention.

[0068] Third Embodiment

[0069] FIG. 5A to FIG. 5D are plan views showing
various types of unit pixels in a multi-domain LCD device
according to a third embodiment of the present invention.
FIG. 6A is a sectional view showing a unit pixel taken along
line II-II' of FIG. 5A. FIG. 6B is a sectional view showing
a unit pixel taken along line IV-IV' of FIG. 5A.

[0070] The LCD device according to the third embodi-
ment of the present invention includes first and second
substrates 10 and 20, a plurality of gate and data lines 16 and
18, a gate insulating film 12, a pixel electrode 40, a auxiliary
clectrode 30a and 30, a black matrix film 22, a color filter
film 24, a common electrode 26, a dielectric structure 50 and
a liquid crystal layer (not shown).

[0071] At this time, the plurality of gate lines 16 are
formed on the first substrate 10 to cross the plurality of data
lines 18. Then, the gate insulating film 12 is formed on an
entire surface of the first substrate including the gate lines
16, and the passivation film 14 is formed on the entire
surface of the first substrate including the data lines 18. After
that, the pixel electrode 40 is formed at the pixel region. At
this time, the pixel electrode has an electric field induction
window 42 dividing the pixel region into a plurality of
domains. Then, the auxiliary electrodes 30a and 30 are
overlapped with the electric field induction window 42, but
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the auxiliary electrodes are not overlapped with the edge of
the pixel electrode. At this time, the auxiliary electrode is
formed on the same layer with the gate line 16.

[0072] Next, the black matrix film 22 is formed on the
second substrate 20, and the color filter film 24 is formed on
the black matrix film 22. Then, the common electrode 26 is
formed on the color filter film 24, and the circle type
dielectric structures S0 are formed on the common elec-
trodes 26 in the plurality of domain regions. Then, the liquid
crystal layer (not shown) is formed between the fist and
second substrates 10 and 20.

[0073] The LCD device according to the third embodi-
ment of the present invention is characterized by the pixel
electrode 40 having various types of electric field induction
windows 42 for dividing the pixel region into a plurality of
domains, the auxiliary electrodes 30a and 30 formed on the
same layer with the gate line and are not overlapped with an
edge of the pixel electrode, and the circle type dielectric
structure 50 are formed in the divided domains.

[0074] 1In the LCD device according to the third embodi-
ment of the present invention, the auxiliary electrodes 30a
and 30 are not overlapped with an edge of the pixel electrode
40. In this respect, an additional storage electrode connected
with the pixel electrode 40 is formed beneath the pixel
electrode 40. That is, a storage capacitor is formed with the
gate line 16, or the gate line 16 and the auxiliary electrodes
30g and 30.

[0075] Also, the auxiliary electrode 30 is not overlapped
with an edge of the pixel electrode 40, so that the black
matrix film 22 is formed to overlap with the pixel electrode
40.

[0076] Also, it is possible to remove the gate insulating
film 12 and the passivation film 14 on the auxiliary electrode
30, so that the electric field applied to the auxiliary electrode
30 is strengthened. That is, the same effect can be accom-
plished by forming the auxiliary electrode 30 on the same
layer with the pixel electrode 40.

[0077] The other structure of the LCD device according to
the third embodiment of the present invention is same as that
of the LCD device according to the first embodiment of the
present invention, so that reference numerals in the LCD
device according to the third embodiment of the present
invention are same as those of the LCD device according to
the first embodiment of the present invention.

[0078]

[0079] FIG. 7A is a sectional view showing a unit pixel of
an LCD device taken along line III-III' of FIG. SA. FIG. 7B
is a plan view showing a unit pixel in a multi-domain LCD
device according to the fourth embodiment of the present
invention.

[0080] The LCD device according to the fourth embodi-
ment of the present invention includes first and second
substrates 10 and 20, a plurality of gate and data lines 16 and
18, a pixel electrode 40, a auxiliary electrode 302 and 30, a
black matrix film 22, a color filter film 24, a common
electrode 26, a dielectric structure 50 and a liquid crystal
layer (not shown).

[0081] At this time, the plurality of gate lines are formed
on the first substrate to cross the plurality of data lines,

Fourth Embodiment
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thereby defining a plurality of pixel regions. Then, a gate
insulating film 12 is formed on an entire surface of the first
substrate including the gate line 16, and the passivation film
14 is formed on the entire surface of the first substrate
including the data line 18. After that, the pixel electrode 40
is formed at the pixel region. At this time, the pixel electrode
has an electric field induction window 42 for dividing the
pixel region into a plurality of domains. Subsequently, the
auxiliary electrodes 30a and 30 are formed on the same layer
with the data line. Also, the auxiliary electrode is overlapped
with the electric field induction window 42, and is formed
around the pixel electrode to not overlap with the edge of the
pixel electrode.

[0082] Next, the black matrix film 22 is formed on the
second substrate 20, and the color filter film 24 is formed on
the black matrix film 22. Then, the common electrode is
formed on the color filter film 24, and the circle type
dielectric structure 50 is formed in the plurality of domains.
The liquid crystal layer (not shown) is formed between the
first and second substrates 10, 20.

[0083] The LCD device according to the fourth embodi-
ment of the present invention is characterized by the pixel
electrode having various types of electric field induction
windows for dividing the pixel region into the plurality of
domains, the auxiliary electrodes 30z and 30 formed on the
same layer with the data line 18 and formed around the pixel
electrode to not overlap with the edge of the pixel electrode,
and the circle type dielectric structure formed in the plurality
of domains.

[0084] The LCD device according to the fourth embodi-
ment of the present invention is same as the LCD device
according to the third embodiment of the present invention
except that the auxiliary electrodes 30a and 30 are formed on
the same layer as the data line 18, so that reference numerals
in the LCD device according to the fourth embodiment of
the present invention are same with those of the LCD device
according to the third embodiment of the present invention.

[0085] As mentioned above, the multi-domain LCD
device according to the present invention has the following
advantages.

[0086] In the multi-domain LCD device according to the
present invention, the plurality of electric field induction
windows are formed within the pixel electrode, simulta-
neously, the auxiliary electrodes are formed beneath the
edge of the pixel electrode and the electric field induction
windows. Also, the circle type dielectric structure is formed
on the common electrode. In this respect, it is possible to
obtain a stable texture, and to prevent residual image from
generating.

[0087] Also, a wide viewing angle can be obtained with
various types of multi-domains.

[0088] The auxiliary electrodes are formed on the same
layer as the gate and data lines, so that it is possible to
prevent the pixel electrode from being shorted by the
auxiliary electrode, thereby simplifying manufacturing pro-
cess steps and improving yield.

[0089] If the auxiliary electrode is overlapped with the
pixel electrode, an additional storage electrode is not
required, thereby improving aperture ratio with simple pro-
cess steps.
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[0090] Furthermore, the vertical alignment liquid crystal
including chiral dopant is used in the present invention, so
that it is possible to sequentially form the alignment and
optic axis of the liquid crystal molecules, thereby obtaining
stable mode in the multi-domain LCD device.

[0091] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A multi-domain LCD device comprising:

first and second substrates;

a plurality of gate and data lines crossing one another on
the first substrate,

for defining a plurality of pixel regions;

a pixel electrode formed within the pixel region, the pixel
electrode having an electric field induction window for
dividing the pixel region into a plurality of domains;

an auxiliary electrode on a different layer from the pixel
electrode, and beneath an edge of the pixel electrode;

a black matrix film on the second substrate;
a color filter film on the black matrix film;
a common electrode on the color filter film;

a circle type dielectric structure on the common electrode
in the plurality of domains; and

a liquid crystal layer between the first and second sub-

strates.

2. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is overlapped with an edge
of the pixel electrode.

3. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is not overlapped with an
edge of the pixel electrode.

4. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is overlapped with the elec-
tric field induction window.

5. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is formed on the same layer
as the gate line.

6. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is formed on the same layer
as the data line.

7. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is overlapped with the black
matrix film.

8. The multi-domain LCD device as claimed in claim 1,
further comprising a storage electrode beneath the pixel
electrode.

9. The multi-domain LCD device as claimed in claim 1,
wherein the liquid crystal layer has a negative dielectric
anisotropy.

10. The multi-domain LCD device as claimed in claim 9,
wherein the liquid crystal layer has a chiral dopant.

11. The multi-domain LCD device as claimed in claim 1,
further comprising a thin film transistor at a crossing point
of the gate and data lines.
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12. The multi-domain LCD device as claimed in claim 1,
wherein the auxiliary electrode is formed of any one of
indium tin oxide (ITO), Al, Mo, Cr, Ta, Ti or Al alloy.

13. The multi-domain LCD device as claimed in claim 1,
wherein a dielectric constant of the dielectric structure is
smaller than that of the liquid crystal layer.

14. The multi-domain LCD device as claimed in claim 1,
wherein the dielectric structure includes photosensitive
material.

15. The multi-domain LCD device as claimed in claim 14,
wherein the dielectric structure includes photoacrylate or
BenzoCycloButene (BCB).
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16. The multi-domain LCD device as claimed in claim 1,
further comprising an alignment film on at least any one of
the first and second substrates.

17. The multi-domain LCD device as claimed in claim 16,
wherein the alignment film is rubbed or aligned by photo-
alignment.

18. The multi-domain LCD device as claimed in ¢laim 16,
wherein the alignment film is not aligned.

19. The multi-domain LCD device as claimed in claim 1,
further comprising a phase difference film on at least any one
of the first and second substrates.

R S .
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