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7) ABSTRACT

Aliquid crystal display apparatus includes a lower substrate,
an upper substrate and a liquid crystal layer interposed
between the lower substrate and the upper substrate. The
lower substrate includes a display part for displaying image
and a driving part for providing the display part with a
driving signal. The upper substrate includes a common
electrode and an insulating member that electrically insu-
lates the common electrode from the driving part. The

(22) Filed: Dec. 10, 2003 ; ' ! i
insulating member has a lower dielectric constant than the
(30) Foreign Application Priority Data liquid crystal layer. Thus, a parasitic capacitance between
the driving part and the common electrode is reduced to
Jan. 8, 2003 (KR) oo 2003-1105  prevent malfunction of the driving part, and a display quality
Jan. 8,2003  (KR) ..ocovemrrerrenrinernsrssssssmssaccrnns 2003-1106  is enhanced
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UPPER SUBSTRATE AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application relies for priority upon Korean
Patent Application No.2003-1105 filed on Jan. 8, 2003,
Korean Patent Application No.2003-1106 filed on Jan. 8,
2002, Korean Patent Application No.2003-6008 filed on Jan.
30, 2003 and Korean Patent Application No.2003-72908
filed on Oct. 20, 2003, the contents of which are herein
incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an upper substrate
and a liquid crystal display apparatus (LCD) having the
upper substrate, and more particularly to an upper substrate
for enhancing display quality and a liquid crystal display
apparatus having the upper substrate.

[0004] 2. Description of Related Art

[0005] FIG. 1 is a cross-sectional view of a conventional
liquid crystal display apparatus and FIG. 2 is an output
signal pattern of gate-driving circuit shown in FIG. 1. In
FIG. 2, x-axis represents time and y-axis resents voltage.

[0006] Referring to FIG. 1, a conventional liquid crystal
display apparatus 40 includes a lower substrate 10 or an
array substrate 10, an upper substrate 20 or a color filter
substrate 20 and a liquid crystal layer 30 interposed between
the array substrate 10 and the color filter substrate 20.
Electric field is formed between the color filter substrate 20
and the array substrate 10, and aligning angles of the liquid
crystal molecules of the liquid crystal layer 30 are changed
by the electric field, so that the liquid crystal display
apparatus 40 displays an image of external signal, The array
substrate 10 includes a display region DA and a peripheral
region PA adjacent to the display region DA. A display part
for displaying an image is disposed at the display region DA,
and a driving part for driving the display part is disposed at
the peripheral region PA.

[0007] The display region DA includes a plurality of
pixels arranged in a matrix shape. Each of the pixels
includes a gate line, a data line, a thin film transistor (TFT)
11 that is electrically connected to the gate line and the data
line, and a pixel electrode 12 electrically connected to the
thin film transistor 11.

[0008] A gate driving circuit 16 that applies drive voltage
to the gate line is formed in the peripheral region PA through
a process of forming thin film transistor. Forming the gate
driving circuit 16 in the peripheral region PA reduces a
number of processes of manufacturing the liquid crystal
display apparatus 40, and volume and a size of the liquid
crystal display apparatus 40.

[0009] A common electrode 24 of the color filter substrate
20 is formed to face the pixel electrode 12 of the display
region DA and the liquid crystal layer 30 is interposed
between the common electrode 24 and the pixel electrode
12. A cell gap retaining member 25 is formed on the
common electrode 24 for retaining the cell gap of the liquid
crystal display apparatus 40.
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[0010] Since the common electrode 24 also faces the gate
driving circuit 16 of the peripheral region PA and the liquid
crystal layer 30 is interposed between them, there exists a
parasitic capacitance between the gate driving circuit 16 and
the common electrode 24.

[0011] In FIG. 2, a solid line Al is a normal curve,
whereas the dotted line A2 is a distorted curve caused by the
parasitic capacitance between the gate driving circuit 16 and
the common electrode 24. FIG. 2 shows that maximum
point of voltage of the distorted curve is at least 5V lower
than that of the normal curve.

[0012] According to FIG. 2, the parasitic capacitance
causes a distortion and a delay of output signal of gate
driving circuit 16, and eventually deterioration of the display
quality of liquid crystal display apparatus 40.

[0013] Further, when external forces applied to the periph-
eral region PA, the common electrode 24 and the gate
driving circuit 16 may be electrically shorted to cause
malfunction of the gate driving circuit 16.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is provided to
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

[0015] Ttisa feature of the present invention to provide an
upper substrate.
[0016] It is another feature of the present invention to

provide a liquid crystal display apparatus.

[0017] In one aspect of the upper substrate, the upper
substrate that is to be combined with a lower substrate
including a display part for displaying an image and a
driving part disposed adjacent to the display part for apply-
ing driving signals to the display part, while a liquid crystal
layer is interposed between the upper substrate and the lower
substrate, the upper substrate, includes a common electrode
and an insulating member. The insulating member electri-
cally insulates the common electrode from the driving part.

[0018] In another aspect of the liquid crystal display
apparatus, the liquid crystal display apparatus includes a
lower substrate, an upper substrate and a liquid crystal layer.
The lower substrate includes a display part for displaying
image and a driving part for providing the display part with
a driving signal. The upper substrate includes a common
electrode and an insulating member that electrically insu-
lates the common electrode from the driving part. The liquid
crystal layer is interposed between the lower substrate and
the upper substrate.

[0019] In still another aspect of the liquid crystal display
apparatus, the liquid crystal apparatus includes a lower
substrate, an upper substrate, a combining member and a
liquid crystal layer. The lower substrate includes a display
part for displaying an image and a driving part disposed
adjacent to the display part. The driving part provides the
display part with a driving signal. The upper substrate
includes a common electrode. The combining member is
disposed between the display part and the driving part. The
combining member combines the lower substrate and the
upper substrate. The liquid crystal layer is interposed
between the lower substrate and the upper substrate.
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[0020] In still another aspect of the liquid crystal display
apparatus, the liquid crystal apparatus includes a lower
substrate, an upper substrate and a liquid crystal layer. The
lower substrate includes a display part for displaying an
image and a driving part for driving the display part. The
driving part includes a conducting layer that electrically
connects a first conductive pattern to a second conductive
pattern that is disposed at different layer with the first
conductive pattern. The upper substrate includes a common
electrode and insulating member that insulates the common
electrode from the conducting layer. The liquid crystal layer
is interposed between the lower substrate and the upper
substrate.

[0021] According to the present invention, an insulating
layer or air having a lower dielectric constant than a liquid
crystal layer is interposed between a driving part of a lower
substrate and a common electrode of the upper substrate.
Thus, a parasitic capacitance between the driving part and
the common electrode is reduced to prevent malfunction of
the driving part, and a display quality is enhanced. Further,
an electrical short between the driving part and the common
electrode is prevented, so that display quality of the liquid
crystal display apparatus is enhanced.

[0022] Then, a parasitic capacitance between the driving
part and the common electrode is reduced to prevent a
malfunction of gate driving circuit of the driving part.
Therefore, the display quality of the liquid crystal display
apparatus is enhanced.

[0023] Further, the protection layer protects the gate driv-
ing circuit to prevent an electrical short of the gate driving
circuit and the common electrode, so that the display quality
of the liquid crystal display apparatus is enhanced also.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other advantages of the present
invention will become readily apparent with reference to the
following detailed description and the accompanying draw-
ings wherein:

[0025] FIG. 1 is a cross-sectional view showing a con-
ventional liquid crystal display apparatus;

[0026] FIG. 2 is an output signal waveform showing a
gate-driving circuit shown in FIG. 1;

[0027] FIG. 3 is a cross-sectional view showing a trans-
missive type liquid crystal display apparatus according to a
first exemplary embodiment of the present invention;

[0028] FIG. 4 is a plan view showing an array substrate
shown in FIG. 3;

[0029] FIG. 5 is a plain view showing a color filter
substrate shown in FIG. 3;

[0030] FIGS. 6A, 6B, 6C and 6D are cross-sectional
views illustrating a process of manufacturing the color filter
substrate shown in FIG. 3;

[0031] FIG. 7 is a cross-sectional view showing a reflec-
tive and transmissive type liquid crystal display apparatus
according to a second exemplary embodiment of the present
invention;

[0032] FIG. 8 is a cross-sectional view showing a display
part shown in FIG. 7,
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[0033] FIG. 9 is a cross-sectional view showing a display
part of a reflective and transmissive type liquid crystal
display apparatus according to a third exemplary embodi-
ment of the present invention.

[0034] FIG. 10 is a plan view showing a liquid crystal
display apparatus according to a fourth exemplary embodi-
ment of the present invention,

[0035] FIG. 11 is a cross-sectional view showing a liquid
crystal display apparatus of FIG. 10;

[0036] FIG. 12 is a cross-sectional view showing a pro-
cess of manufacturing a color filter of FIG. 11;

[0037] FIG. 13 is a cross-sectional view showing a trans-
missive type liquid crystal display apparatus according to a
fifth exemplary embodiment of the present invention;

[0038] FIG. 14 is a schematic plan view showing an array
substrate of FIG. 13;

[0039] FIG. 15 is a cross-sectional view showing a trans-
missive type liquid crystal display apparatus according to a
sixth exemplary embodiment of the present invention;

[0040] FIG. 16 is a cross-sectional view showing a reflec-
tive and transmissive type liquid crystal display apparatus
according to a seventh exemplary embodiment of the present
invention;

[0041] FIG. 17 is a cross-sectional view showing a reflec-
tive and transmissive type liquid crystal display apparatus
according to an eighth exemplary embodiment of the present
invention;

[0042] FIG. 18 is a layout showing a stage structure of a
gate driving circuit of FIG. 17; and

[0043] FIG. 19 is a plan view showing a color filter
substrate of FIG. 17.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiment 1

[0044] FIG. 3 is a cross-sectional view of a transmissive
type liquid crystal display apparatus according to a first
embodiment of the present invention, FIG. 4 is a plan view
of the array substrate shown in FIG. 3, and FIG. 3 is a plain
view of the color filter substrate shown in FIG. 3.

[0045] Referring to FIGS. 3 and 4, a transmissive type
liquid crystal display apparatus 400 according to the first
embodiment of the present invention includes a lower sub-
strate (or or an array substrate) 150, an upper substrate (or
a color filter substrate) 250 facing the array substrate 150,
and a liquid crystal layer 300 interposed between the array
substrate 150 and the color filter substrate 250.

[0046] The array substrate 150 includes a display region
DA for displaying the image, and a peripheral region PA
adjacent to the display region DA for applying driving
signals to the display region DA. A display part for display-
ing an image is disposed at the display region DA, and a
driving part for driving the display part is disposed at the
peripheral region PA.

[0047] A plurality of pixels arranged in a matrix shape is
formed in the display region DA. Each of the pixel includes
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a Thin Film Transistor (TFT) that is 110 electrically con-
nected to a data line DL extending in a first direction and a
gate line GL extending in a second direction perpendicular
to the first direction, and a pixel electrode 120 comprising
transparent conductive substance and electrically connected
to the thin film transistor 110. In detail, a gate terminal of the
thin film transistor 110 is electrically connected to the gate
line GL, a source terminal of the thin film transistor 110 is
electrically connected to the data line DL, and a drain
terminal is electrically connected to the pixel electrode 120.

[0048] Referring to FIG. 3, the first organic insulation
layer 130 is interposed between the thin film transistor 110
and the pixel electrode 120. A contact hole 131 is formed on
the first organic insulation layer 130, so that the drain
terminal of the thin film transistor 110 is electrically con-
nected to the pixel electrode 120 via the contact hole 131.
The pixel electrode 120 comprises an Indium Tin Oxide
(ITO) or Indium Zine Oxide (IZO).

[0049] The portion of the array substrate 150 in which the
thin film transistor 110, the data line DL and the gate line GL.
are formed corresponds to an ineffective display region and
the portion of the array substrate 150 in which the pixel
electrode 120 is formed corresponds to an effective display
region.

[0050] In the peripheral region PA of array substrate 150,
a gate driving circuit 160 and a data driving circuit 161 are
formed. The gate driving circuit 160 is electrically con-
nected to the gate line GL to apply a driving signal to the
gate line GL. The gate driving circuit 160 is formed in the
driving part DA of the array substrate 150 through the
manufacturing process of the thin film transistor 110 formed
in the display part PA.

[0051] The data driving circuit 161 is electrically con-
nected to the data line DL to apply an image signal to the
data line DL. The data driving circuit 161 is formed in a chip
type and attached to the array substrate 150 when the array
substrate 150 is formed completely.

[0052] The color filter substrate 250 includes a black
matrix 210, a color filter 220, a leveling layer 230 and a
common electrode 240.

[0053] The black matrix 210 covering the ineffective
display region of the array substrate 150 prevents the thin
film transistor 110, the data line DL and the gate line GL
from reflecting on the screen of the transmissive type liquid
crystal display apparatus 400. The black matrix 210 is also
formed in the peripheral region PA to prevent the gate
driving circuit 160 from reflecting on the screen of the
transmissive type liquid crystal display apparatus 400.

[0054] As shown in FIG. 3, the color filter 220 is formed
in the effective display region 10 of the array substrate 150.
The color filter 220 comprises R-color element, G-color
element and B-color element. The color filter 220 forms a
pixel. A portion of the color filter 220 overlaps with a portion
of the black matrix 210.

[0055] The leveling layer 230 is deposited on the color
filter 220 and black matrix 210 to protect the color filter 220
and black matrix 210 and to level the height difference
between the color filter 220 and black matrix 210. On the
leveling layer 230, a common electrode 240 comprising of
transparent conductive substance is deposited to form a
uniform thickness.
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[0056] After the common electrode 240 is formed on the
leveling layer 230, a protection layer 252 and a cell gap
retaining member 251 are formed. In detail, the protection
layer 252 is formed on the portion of the common electrode
240 facing the gate driving circuit 160, and the cell gap
retaining member 251 is formed on the portion of the
common electrode 240 facing the black matrix 210 of the
display region DA.

[0057] The protection layer 252 covers the portion of
common electrode 240 facing the gate driving circuit 160 to
protect the gate driving circuit 160. Further, the protection
layer 252 has lower dielectric constant than the liquid crystal
layer 300 to reduce a parasitic capacitance between the gate
driving circuit 160 and the common electrode 240. There-
fore, the protection layer 252 prevents the gate driving
circuit 160 from operating abnormally.

[0058] The cell gap retaing member 251 interposed
between the array substrate 150 and the color filter substrate
250, maintains the distance of cell gap of the transmissive
type liquid crystal display apparatus 400. The cell gap
retaining member 251 comprises the photosensitive organic
insulation layer, likewise the protection layer 252.

[0059] As shown in FIGS. 3 and 5, the cell gap retaining
member 251 is formed on the portion of ineffective display
region of the Display region DA in order not to influence
aperture ratio (effective display region area/total area). The
cell gap retaining member 251 has a stripe shape extending
in the direction of the data line DL.

[0060] Asealing member 350 combines the array substrate
150 and the color filter substrate 250, so that the common
electrode 240 and the pixel electrode 120 face 5 each other.
Then, a liquid crystal layer 300 is interposed between the
array substrate 150 and the color filter substrate 250. From
these procedures, a transmissive type liquid crystal display
apparatus 400 is completed.

[0061] The transmissive type liquid crystal display appa-
ratus 400 has the protection layer 252. The protection layer
252 prevents electrical short of the common electrode 240
and the gate driving circuit 160, and reduces the parasitic
capacitance by forming the protection layer 252.

[0062] For example, when the parasitic capacitance of
conventional liquid crystal display apparatus 40 of FIG. 1,
having the liquid crystal layer 30 between the gate driving
circuit 16 and the common electrode 24, is 1.03 pF, the
parasitic capacitance of the liquid crystal display apparatus
400 of present invention of FIG. 3, having protection layer
252 between the gate driving circuit 160 and the common
electrode 240, is 0.34 pF which is 66.67% lower than that of
conventional. The capacitance is directly proportional to a
dielectric constant. Thus, the protection layer 252 having a
lower dielectric constant than liquid crystal layer 300
reduces the parasitic capacitance.

[0063] In FIG. 3, the first organic insulation layer 130 is
interposed between the thin film transistor 110 and the pixel
electrode 120. However, an inorganic insulation layer (not
shown) may be interposed between the thin film transistor
110 and the pixel electrode 120. Further, no layer may be
interposed between the thin film transistor 110 and the pixel
electrode 120.

[0064] FIGS. 6A, 6B, 6C and 6D are cross-sectional
views illustrating processes of manufacturing the color filter
substrate shown in FIG. 3.
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[0065] Referring to FIG. 6A, a chrome oxide (CrO,) layer
or an organic black matrix layer is deposited on the color
filter substrate 250. The chrome oxide (CrO,) layer or the
organic black matrix layer deposited on the color filter
substrate 250 is patterned, SO that a black matrix 210 is
formed in the ineffective display region of the display region
DA and in the peripheral region PA.

[0066] On the color filter substrate 250 where the black
matrix 210 is formed, a first photo-resistor (not shown)
having red dyes is deposited and patterned, so that a R-color
clement is formed. A second photo-resistor (not shown)
having green dyes is deposited on the color filter substrate
250 and patterned to form a G-color element. Then a third
photo-resistor (not shown) having blue dyes is deposited on
the color filter substrate 250 and patterned to form a B-color
element. The color elements are formed in turn, as described
above, so that the color filter substrate 250 is completed.
Each of the R.G.B. color element is formed in the effective
display region and overlaps with the black matrix 210.

[0067] Referring to FIG. 6B, a leveling layer 230 com-
prising photosensitive acryl resin or polyimide resin is
deposited on the black matrix 210 and the color filter 220.
Then, the common electrode 240 is formed on the leveling
layer 230.

[0068] The leveling layer 230 levels a height difference
between the black matrix 210 and the color filter 220, so that
the common electrode 240 has plat surface in spite of the
black matrix 210 and color filter 220.

[0069] Then, the common electrode 240 comprising
Indium Tin Oxide (ITO) or Indium Zinc Oxide (IZO), is
formed to have uniform thickness on the leveling layer 230.

[0070] Referring to FIGS. 6C and 6D, a second organic
insulation layer 26010 comprising photosensitive acryl resin
is deposited on the common electrode 240 to have a prede-
termined thickness. The thickness of the second organic
insulation layer 260 determines the cell gap of the transmis-
sive type liquid crystal display apparatus 400.

[0071] On the second organic insulation layer 260, a
photomask 265 having a pattern corresponding to a cell gap
retaining member 251 and a protection layer 252, is placed.
The photomask 265 has openings 2654 corresponding to the
region where the cell gap retaining member 251 and the
protection layer 252 do not exist. Then, the second organic
insulation layer 260 having the photomask 265 disposed on
is exposed.

[0072] When the second organic insulation layer 260 is
treated with developing solution, the cell gap retaining
member 251 and the protection layer 252 are formed in the
display region DA and in the peripheral region PA respec-
tively.

Embodiment 2

[0073] FIG. 7 is a cross-sectional view of a reflective and
transmissive type liquid crystal display apparatus according
to the second embodiment of the present invention, and
FIG. 8 is a cross-sectional view of display part shown in
FIG. 7. The liquid crystal display apparatus of the present
embodiment is same as in Embodiment 1 except for a pixel
electrode. Thus, the same reference numerals will be used to
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refer to the same or like parts as those described in Embodi-
ment 1 and any further explanation will be omitted.

[0074] Referring to FIGS. 7 and 8, a reflective and
transmissive type liquid crystal display apparatus 500
according to the second embodiment of the present inven-
tion includes an array substrate 150, a color filter substrate
250 facing with the array substrate 150, and liquid crystal
layer 300 interposed between the array substrate 150 and the
color filter substrate 250.

[0075] The array substrate 150 includes a display region
DA and a peripheral region PA adjacent to the display region
DA.

[0076] As shown in FIG. 8, a thin film transistor 110 and
a pixel electrode are formed in the display region DA. The
pixel electrode includes a transparent electrode 170 and a
reflection electrode 190. The transparent electrode 170 is
electrically connected to the thin film transistor 110. The thin
film transistor 110 includes a gate terminal 111, a source
terminal 112 and a drain terminal 113. The drain terminal
113 of the thin film transistor 110 is electrically connected to
the transparent electrode 170 comprising Indium Tin Oxide
(ITO) to apply signals to the transparent electrode 170.

[0077] An organic insulation layer 180 comprising pho-
tosensitive acryl resin is deposited on the thin film transistor
110 and the transparent electrode 170 with predetermined
thickness. The organic insulation layer 180 covers the con-
nection part of the drain terminal 113 and the transparent
electrode 170. The organic insulation layer 180 also has an
opening window 181 to expose of some part of the trans-
parent electrode 170. The opening window 181 is formed in
a region where the thin film transistor 110 is not formed.

[0078] A surface 185 of the organic insulation layer 180 is
formed unevenly to enhance the reflection efficiency of a
reflection electrode 190 formed on the organic insulation
layer 180.

[0079] The reflection electrode 190 comprises of sub-
stances having good reflection efficiency such as aluminum
(Al), Silver (Ag) and Chrome (Cr). The reflection electrode
190 is deposited on the organic insulation layer 180 to form
a uniform thickness. The reflection electrode 190 is electri-
cally connected to the transparent electrode 170 through the
opening window 181, so that a signal of the drain terminal
113 is applied to the reflection electrode 190 through the
transparent electrode 170.

[0080] The reflection electrode 190 is electrically con-
nected to the transparent electrode 170 through the opening
window 181, so that a contact for connecting the reflection
electrode 190 and the transparent electrode 170 is needless.
Therefore the reflection efficiency is enhanced.

[0081] The reflection electrode 190 is deposited not only
on the top surface but also on the side surface of the organic
insulation layer 180. Therefore, the reflection efficiency is
enhanced more.

[0082] A region where the reflection electrode 190 is
formed is a reflection region RA for reflecting a first light L1
incident from the front of the reflective and transmissive
type liquid crystal display apparatus 500. A region where the
transparent electrode 170 is exposed through the opening
window 181 is a transmission region TA for transmitting the
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second light 1.2 incident from the back of the reflective and
transmissive type liquid crystal display apparatus 500.

[0083] The reflective and transmissive type liquid crystal
display apparatus 500 has the first cell gap D1 of the
transmission region TA and the second cell gap D2 of the
reflection region RA. The first cell gap D1 is double of the
second cell gap D2, so that the first light .1 advances same
distance as the second light L.2. Namely, the reflective and
transmissive type liquid crystal display apparatus 500 has
double cell gap structure having different cell gap in the
transmission region TA and the reflection region RA.

[0084] A liquid crystal layer 300 includes a first liquid
crystal (not shown) adjacent to the color filter substrate 250
and a second liquid crystal (not shown) adjacent to the array
substrate 150. An array angle of the first liquid crystal and
the second liquid crystal, or an angle formed by the long axis
of the first liquid crystal and the second liquid crystal, is
defined as a twisted angle of the liquid crystal layer 300.

[0085] As the twisted angle increases, the transmission
efficiency of the reflective and transmissive type liquid
crystal display apparatus 500 decreases. Therefore, the
reflective and transmissive type liquid crystal display appa-
ratus 500 has double cell gap structure having the first gap
D1 of the transmission region TA twice broader than the
second gap of the reflection region RA, in order to prevent
the light loss due to the polarization. The liquid crystal layer
300 has homogeneous alignment having 0° twisted angle to
enhance the transmission efficiency.

Embodiment 3

[0086] FIG. 9is a cross-sectional view of a display part of
a reflective and transmissive type liquid crystal display
apparatus according to the third embodiment of the present
invention.

[0087] Referring to FIG. 9, the array substrate 150 of the
display region DA includes a thin film transistor 110, a pixel
electrode, an inorganic insulation layer 175, and an organic
insulation layer 180. The pixel electrode includes a trans-
parent electrode 170 and reflection electrode 190.

[0088] In detail, after the thin film transistor 110 including
a gate terminal 111, source terminal 112 and drain terminal
113 is formed on the array substrate 150. The inorganic
insulation layer 175 is deposited for protecting the thin film
transistor 110. The inorganic insulation layer 175 comprises
transparent inorganic compound such as silicon nitride
(SiNx) or chrome oxide (Cr,05). The inorganic insulation
layer 175 includes a contact hole 175a for exposure of the
drain terminal 113.

[0089] Then, a transparent electrode 170 is formed on the
insulation layer 175 and the transparent electrode 170 is
electrically connected to the drain terminal 113 through the
contact hole 175a. Therefore, a signal of the drain terminal
is applied to the transparent electrode 170.

[0090] Then, an organic insulation layer 180 is deposited
on the array substrate 150 on which the thin film transistor
110, inorganic insulation layer 175 and the transparent
electrode 170 are formed. An opening window 181 is formed
on the organic insulation layer 180 to expose a part of the
transparent ¢lectrode 180. The opening window 181 is

Jul. 22, 2004

formed in the region where the thin film transistor is not
formed to enhance the reflection efficiency.

[0091] Then, a reflection electrode 190 is formed on the
organic insulation layer 180 to form a uniform thickness.
The reflection electrode 190 is electrically connected to the
transparent electrode 170 through the opening window 181.
Therefore, a signal of the drain terminal 113 is applied to the
reflection electrode 190 by the transparent electrode 170.

[0092] Referring to FIG. 7 again, a gate driving circuit
160 is formed on the array substrate 150 of the peripheral
region PA. The gate driving circuit 160 is electrically
connected to the gate line GL, so that the gate driving circuit
160 applies gate driving signal to the gate line GL. The gate
driving circuit 160 is formed in the driving part DA of the
array substrate 150 through process of manufacturing the
thin film transistor 110 formed in the display part PA.

[0093] The color filter substrate 250 includes a black
matrix 210, a color filter 220 having R.G.B color elements,
a leveling layer 230, a common electrode 240 comprising
transparent conductive substance, a protection layer 252 and
cell gap retaining member.

[0094] In detail, the protection layer 252 and cell gap
retaining member 251 are deposited on the color filter
substrate 250 on which the common electrode 240 is already
formed. The protection layer 252 is deposited on the com-
mon electrode 240 of the peripheral region PA, facing the
gate driving circuit 160. The cell gap retaining member is
formed on the common electrode 240 of the display region
DA

[0095] The protection layer 252 covers the common elec-
trode 240 facing the gate driving circuit 160 to insulate the
common electrode 240 and the gate driving circuit 160.
Namely, the protection layer 252 is a photosensitive insu-
lation layer having a lower dielectric constant than the liquid
crystal layer 300. The protection layer 252 prevents the
electrical short of the gate driving circuit 160 and the
common electrode 240, and reduces the parasitic capaci-

tance between the gate driving circuit 160 and the common
electrode 240.

[0096] The cell gap retaining member 251 is interposed
between the array substrate 150 and the color filter substrate
250 to maintain the distance of a cell gap. The cell gap
retaining member 251 and the protection layer 252 may be
formed together with from the photosensitive organic insu-
lation layer.

Embodiment 4

[0097] FIG. 10 is a plan view showing a liquid crystal
display apparatus according to a fourth exemplary embodi-
ment of the present invention, and FIG. 11 is a cross-
sectional view showing a liquid crystal display apparatus of
FIG. 10.

[0098] Referring to FIGS. 10 and 11, a color filter sub-
strate 250 includes a black matrix 210, a color filter 220, a
leveling layer 230 and a common electrode 240.

[0099] The color filter 220 includes R.G.B pixels display-
ing red-color, green color and blue color, respectively. The
black matrix 210 is formed in a display region, such that the
black matrix surrounds the R.G.B pixels. The black matrix
210 faces the gate driving circuit 160 formed on an array
substrate.
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[0100] The leveling layer 230 reduces a height difference
between the black matrix 210 and the color filter 220. That
is, the leveling layer 230 levels the surface of the color filter
substrate 250.

[0101] The common electrode is formed on the leveling
layer 230. A cell gap retaining member 251 and insulating
member 253 are formed on the common electrode. The cell
gap retaining member 251 is formed in the display region
DA, such that the cell gap retaining member 251 maintains
a cell gap between the array substrate 150 and the color filter
substrate 250. The insulating member 253 is formed in a first
region Bl of the peripheral region PA, and the insulating
member 253 is interposed between the common electrode
240 and the gate driving circuit 160.

[0102] The gate insulating member 253 has a lower dielec-
tric constant than the liquid crystal layer 300. For example,
the cell gap retaining member 251 and the insulating mem-
ber 253 may comprise an organic insulation layer, such as
acrylic resin, polyimide resin, etc.

[0103] An assembling member (hereinafter, referred to as
sealant) 350 assembles the array substrate 150 and the color
filter substrate 250. The sealant 350 is formed in a second
region B2 of the peripheral region PA. The sealant 350 has
a lower dielectric constant than the liquid crystal layer 300.

[0104] Then, a liquid crystal material is injected into
between the array substrate 150 and the color filter substrate
250 to form the liquid crystal layer 300. The liquid crystal
layer 300 is not formed in a second region B2 where the gate
driving circuit 160 is formed.

[0105] Further, the liquid crystal layer 300 is thinner at the
first region B1 than at the display region DA, or the liquid
crystal layer 300 may not be formed at the first region B1.
Thus, the insulating member 253 and the sealant 350 insu-
late the common electrode 240 from the gate driving circuit
160, and the insulating member 253 and the sealant 350
reduces a parasitic capacitance between the common elec-
trode 240 and the gate driving circuit 160.

[0106] A capacitance is directly proportional to the dielec-
tric constant. Thus, when is the insulating member 253 and
the sealant 350 having a lower dielectric constant than the
liquid crystal layer 300 are interposed between the common
electrode 240 and the gate driving circuit 160, the parasitic
capacitance between the common electrode 240 and the gate
driving circuit 160 is reduced to decrease malfunction of the
gate driving circuit 160.

[0107] FIG. 12 is a cross-sectional view showing a pro-
cess of manufacturing a color filter of FIG. 11.

[0108] Referring to FIG. 12, when a common electrode
240 is formed on a leveling layer 230, a photosensitive layer
(not shown), for example, such as acryl resin, and polyim-
ide, etc. are formed on the common electrode 240.

[0109] Then, a mask 266 having patterns corresponding to
a cell gap retaining member 251 and the insulating layer 253
is disposed over the photosensitive layer. When the photo-
sensitive layer is positively photosensitive, the mask 266 has
openings 2664 except for a region corresponding to the cell
gap retaining member 251 and the insulating layer 253. On
the contrary, when the photosensitive layer is negatively
photosensitive, the mask 266 has openings corresponding to
the cell gap retaining member 251 and the insulating layer
253.
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[0110] Then, the photosensitive layer is exposed, and
developed, so that the cell gap retaining member 251 and the
insulating layer 253 are formed in the display region DA and
the peripheral region PA, respectively. The insulting layer
253 corresponds to a gate driving circuit 160 formed on a
first region B1 of an array substrate of FIG. 10. Thus, the
color filter substrate 250 is completed.

[0111] Referring again to FIGS. 10 and 11, the color filter
substrate 250 formed via above explained process is
assembled with the array substrate 150 by the scalant 350.

[0112] The sealant 350 is formed in the peripheral region
PA, such that the sealant 350 covers a second region B2 of
the peripheral region PA.

[0113] As described above, the insulating layer 253 and
the sealant 251 insulate the common electrode 240 from the
gate driving circuit 160 to reduce a parasitic capacitance
between the common electrode 240 and the gate driving
circuit 160.

Embodiment 5

[0114] FIG. 13 is a cross-sectional view showing a trans-
missive type liquid crystal display apparatus according to a
fifth exemplary embodiment of the present invention, and
FIG. 14 is a schematic plan view showing an array substrate
of FIG. 13.

[0115] Referring to FIGS. 13 and 14, a transmissive type
liquid crystal display apparatus 600 according to a fifth
exemplary embodiment of the present invention includes an
array substrate 150, a color filter substrate 250, a liquid
crystal layer 300 and a sealant 350. The color filter substrate
250 faces the array substrate 150. The liquid crystal layer
300 is interposed between the array substrate 150 and the
color filter substrate 250. The sealant 350 combines the array
substrate 150 and the color filter substrate 250.

[0116] The array substrate 150 includes a display region
DA for displaying an image, and a peripheral region PA
disposed adjacent to the display region DA.

[0117] The display region DA includes a plurality of pixels
arranged in a matrix shape. Each of pixels includes a thin
film transistor 110 and a pixel electrode 120. The thin film
transistor 110 is electrically connected to a data line DL
extending in a first direction, and a gate line GL extending
in a second direction that is substantially perpendicular to
the first direction. The pixel electrode 120 comprises a
material that is electrically conductive and optically trans-
parent.

[0118] In detail, the thin film transistor 110 includes a gate
electrode that is electrically connected to the gate line GL,
a source electrode that is electrically connected to the data
line DL, and a drain electrode that is electrically connected
to the pixel electrode 120.

[0119] The peripheral region PA includes a driving region
DRA and a seal line region SLA. A driving circuit 160 for
displaying an image via the driving region DRA is disposed
in the driving region DRA. The seal line region SLA
surrounds the display region DA.

[0120] A gate driving circuit 160 and the data driving
circuit 170 are formed in the driving region DRA of the array
substrate 150. The gate driving circuit 160 is electrically
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connected to a gate line GL disposed in the display region
DA via the connection wiring 165 that is disposed in the seal
line region SLA.

[0121] Thus, the gate driving circuit 160 provides the gate
line GL with gate driving signals. The gate driving circuit
160 is formed via a process through which the thin film
transistor 110. That is, the gate driving circuit 160 and the
thin film transistor 110 are formed via a same process.

[0122] The data driving circuit 170 is electrically con-
nected to the data line DL so as to apply an image signal (or
data signal) to the data line DL. The data driving circuit 170
are formed in a chip. Thus, when the array substrate 150 is
formed completely, the chip corresponding to the data
driving circuit 170 is mounted on the array substrate 150.

[0123] The color filter substrate 250 includes a black
matrix 210, a color filter 220, a leveling layer 230 and a
common electrode 240. When the black matrix 210 and the
color filter 220 are formed, a leveling layer 230 is formed on
the black matrix 210 and the color filter 220. Then, a
common electrode 240 is formed on the leveling layer 230.
The common electrode 240 comprises a material that is
electrically conductive and optically transparent.

[0124] A cell gap retaining member 251 is interposed
between the color filter substrate 250 and the array substrate
150. The cell gap retaining member 251 is formed on the
common electrode 240, and the cell gap retaining member
251 keeps the color filter substrate 250 away from the array
substrate 150.

[0125] The scalant 350 combines the array substrate 150
and the color filter substrate 250 at the seal line region SLA.
When each of the array substrate 150 and the color filter
substrate 250 is formed, the sealant 350 combines the array
substrate 150 and the color filter substrate 250. Then, the
common electrode 240 faces the pixel electrode 120 at the
display region DA, and the common electrode 240 faces the
gate driving circuit 160 at the peripheral region PA.

[0126] The sealant 350 of the seal line region SLA does
not cover the gate driving circuit 160, so that the gate driving
circuit 160 is exposed. Further, the liquid crystal layer 300
is not interposed between the gate driving circuit 160 and the
common electrode 240.

[0127] A parasitic capacitance between the common elec-
trode 240 an the gate driving circuit 160 is directly propor-
tional to a dielectric constant of a material interposed
between the common electrode 240 and the gate driving
circuit 160, and air has much lower dielectric constant than
the liquid crystal layer 300. Thus, when the air is interposed
between the common electrode 240 and the gate driving
circuit 160, the parasitic capacitance between the common
electrode 240 and the gate driving circuit 160 is reduced.

[0128] An protection layer of which dielectric constant is
lower than the liquid crystal layer 300 may be interposed
between the common electrode 240 and the gate driving
circuit 160 so as to protect the gate driving circuit 160.

Embodiment 6

[0129] FIG. 15 is a cross-sectional view showing a trans-
missive type liquid crystal display apparatus according to a
sixth exemplary embodiment of the present invention. The
liquid crystal display apparatus of the present embodiment is
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same as in Embodiment 5 except for a color filter substrate.
Thus, the same reference numerals will be used to refer to
the same or like parts as those described in Embodiment 5
and any further explanation will be omitted.

[0130] Referring to FIG. 15, a liquid crystal display
apparatus 700 according to a seventh exemplary embodi-
ment of the present invention includes an array substrate 150
and a color filter substrate 250. The array substrate 150
includes a display region DA and a peripheral region PA. A
plurality of pixels is formed in the display region, such that
the pixels are arranged in a matrix shape. The peripheral
region PA is disposed adjacent to the display region DA. The
peripheral region PA includes a driving region DRA and a
seal line region SLA. The seal line region SLA is interposed
between the display region DA and the driving region DRA.
A gate driving circuit 160 is formed in the driving region
DRA, and a sealant 350 is formed in the seal line region
SLA.

[0131] The color filter substrate 250 faces the display
region DA and the seal line region SLLA, and the color filter
substrate 250 does not face the driving region DRA. Thus,
acommon electrode 240 of the color filter substrate 250 does
not face the gate driving circuit 160.

[0132] Thus, when the array substrate 150 and the color
filter substrate 250 are assembled together, the gate driving
circuit 160 of the array substrate 150 does not face the
common electrode 240 of the color filter substrate 250, so
that a parasitic capacitance between the gate driving circuit
160 and the common electrode 240 is removed.

Embodiment 7

[0133] FIG. 16 is a cross-sectional view showing a reflec-
tive and transmissive type liquid crystal display apparatus
according to a seventh exemplary embodiment of the present
invention.

[0134] Referring to FIG. 16, a reflective and transmissive
type liquid crystal display apparatus according to a seventh
exemplary embodiment of the present invention includes an
array substrate 150 and a color filter substrate 250.

[0135] The array substrate 150 includes a display region
DA for displaying an image, a driving region DRA and a seal
line region SLA interposed between the display region DA
and the driving region DRA.

[0136] A thin film transistor 110, an organic insulation
layer 180, a transparent electrode 170 and a reflective
electrode 190 are formed in the display region DA. The
transparent electrode 170 and the reflective electrode 190 are
electrically connected to the thin film transistor 110. When
the thin film transistor 110 is formed on a first substrate 100,
the organic insulation layer 180 is formed on the first
substrate 100, such that the organic insulation layer 180
covers the thin film transistor 110.

[0137] The organic insulation layer 180 covers a connect-
ing portion between the transparent electrode 170 and drain
electrode 113 of the thin film transistor 110, and the organic
insulation layer 180 includes an opening window 181 for
exposing a portion of the transparent electrode 170. The
opening window 181 is not formed at the connecting portion
between the transparent electrode 170 and drain electrode
113 of the thin film transistor 110. The organic insulation



US 2004/0141128 Al

layer 180 includes a prominence is and depression 185 so as
to enhance reflectivity of the reflective electrode 190 that is
to be formed on the organic insulation layer 180.

[0138] Then, the reflective electrode 190 is formed on the
organic insulation layer 180 having a prominence and
depression 185, such that the reflective electrode 190 is
electrically connected to the transparent electrode 170.

[0139] The gate driving circuit 160 is formed in the
driving region DRA of the array substrate 150 via a same
process as the thin film transistor 110. The gate driving
circuit 160 is electrically connected to gate lines of the
display region DA via a connection wiring 165 of the seal
line region SLA. The organic insulation layer 180 covers the
gate driving circuit 160, so as to protect the gate driving
circuit 160.

[0140] The organic insulation layer 180 of the seal line
region SLA is removed so as to enhance a coherence of the
sealant 350 and the array substrate 150 (or combination
force between the sealant 350 and the array substrate 150).
Removing the organic insulation layer 180 of the seal line
region SLA and forming the opening window 181 are
performed simultaneously. That is, no additional process for
removing the organic insulation layer 180 is required.

[0141] The color filter substrate 250 is arranged, such that
the color filter substrate 250 face the display region DA and
the seal line region SLA. When the color filter substrate 250
and the array substrate 150 are assembled together, the gate
driving circuit 160 does not face a common electrode 2440 of
the color filter substrate 250. Thus a parasitic capacitance
between the gate driving circuit 160 and the common
electrode 240 is not generated.

Embodiment 8

[0142] FIG. 17 is a cross-sectional view showing a reflec-
tive and transmissive type liquid crystal display apparatus
according to an eighth exemplary embodiment of the present
invention.

[0143] Referring to FIG. 17, a reflective and transmissive
type liquid crystal display apparatus 800 according to an
eighth exemplary embodiment of the present invention

includes an array substrate 150 and a color filter substrate
250.

[0144] The array substrate 150 includes a display region
DA for displaying an image, a gate driving region GDA and
a data driving region (not shown).

[0145] The display region DA includes a plurality of
pixels arranged in a matrix shape. Each of the pixels
includes a thin film transistor 110, transparent electrode 170
and a reflective electrode 190. The thin film transistor 110 is
electrically connected to a data line extending in a first
direction, and a gate line extending in a second direction that
is substantially perpendicular to the first direction. The
reflective electrode 190 comprises a material that is electri-
cally conductive and optically transparent, for example, such
as indium tin oxide (ITO) and indium zinc oxide (IZO).

[0146] The thin film transistor 110 is electrically con-
nected to the transparent electrode 170 and the reflective
electrode 190 that is disposed over the transparent electrode
170.
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[0147] An organic insulation layer 130 is interposed
between the thin film transistor 110 and the transparent
electrode 170. The organic insulation layer 130 includes a
contact hole 131 for exposing a drain electrode of the thin
film transistor 110. Thus, the transparent electrode 170 is
electrically connected to the drain electrode via the contact
hole 131.

[0148] A gate driving circuit is formed in the gate driving
region GDA. The gate driving circuit and the thin film
transistor 110 are formed via a same process. The gate
driving circuit is electrically connected to the gate line so as
to apply a gate driving signal to the gate line. The data
driving circuit is formed in a chip, and the chip is mounted
on the data driving region via a bonding process. When the
gate driving signal is applied to the gate line, the data driving
circuit applies an image signal to the data line.

[0149] As shown in FIG. 17, a first conductive pattern 114
is formed on the gate driving region GDA. The first con-
ductive pattern 114 and a gate electrode 111 of the thin film
transistor 110 are simultaneously patterned.

[0150] A second conductive pattern 115 is formed in the
gate driving region GDA. The second conductive pattern
115 and source and drain electrodes 112 and 113 are simul-
taneously patterned.

[0151] The first and second conductive patterns 114 and
115 are electrically insulated from each other via a gate
insulation layer 116.

[0152] The organic insulation layer 130 is formed on the
second conductive pattern 115 and the gate insulation layer
116. The organic insulation layer 130 covers the display
region DA and the gate driving region GDA. The organic
insulation layer 130 includes first and second contact holes
141 and 143 at the gate driving region GDA.

[0153] The first contact hole 141 exposes the first conduc-
tive pattern 114, and the second contact hole 143 exposes the
second conductive pattern 115.

[0154] The gate insulation layer 116 also includes a third
contact hole corresponding to the first contact hole. The third
contact hole exposes the first conductive pattern 114.

[0155] A conductive layer 140 is formed on the first
conductive pattern 114 exposed via the first contact hole 141
and the third contact hole, the second conductive pattern 143
exposed via the second contact hole 143, and the organic
insulation layer 130. The conductive layer 140 is electrically
connected to both of the first and second conductive patterns
114 and 115, so that the first and second conductive patterns
114 and 115 are electrically connected with each other via
the conductive layer 140.

[0156] The conductive layer 140 may comprise a material
that is electrically conductive and optically transparent like-
wise the transparent electrode 170. Thus, the conductive
layer 140 and the transparent electrode 170 may be formed
simultaneously.

[0157] The conductive layer 140 may comprise a metal
such as aluminum and aluminum alloy likewise the reflec-
tive electrode 190. Thus the conductive layer 140 and the
reflective electrode 190 may be formed simultaneously.

[0158] FIG. 18 is a layout showing a stage structure of a
gate driving circuit of FIG. 17.
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[0159] Referring to FIGS. 17 and 18, the gate driving
circuit includes a shift register having a plurality of stages
electrically connected to each other. Output terminals of the
stages are electrically connected to the gate lines of the
display region DA.

[0160] Each of the stages includes first to seventh NMOS
transistors NT1, NT2, NT3, NT4, NT5, NT6 and NT7, and
a capacitor C. The first to seventh NMOS transistors NT1 to
NT7 are electrically connected to the capacitor C. In detail,
each of the stages includes gate electrodes of the first to
seventh NMOS transistors NT1 to NT7, and first conductive
patterns 114 protruding from the gate electrode.

[0161] Further, each of the stages includes source and
drain ¢lectrodes 1154 and 115b of the first to seventh NMOS
transistors NT1 to NT7, and second conductive pattern 115
protruding from the source and drain electrodes 1154 and
115b.

[0162] Agate insulation layer 116 electrically insulates the
first conductive pattern 114 from the second conductive
pattern 115. However, a conductive layer 140 electrically
connects the first conductive pattern 114 to the second
conductive pattern 113.

[0163] Each of the stages includes first, second, third,
fourth and fifth contact regions CON1, CON2, CON3,
CON4 and CONS. The first contact region CON1 electri-
cally connects a gate electrode of the first NMOS transistor
NTI1 to asource electrode of the third NMOS transistor NT3.
The second contact region CON2 electrically connects a
gate electrode of the second NMOS transistor NT2 to a drain
electrode of the seventh NMOS transistor NT7. The third
contact region CON3 electrically connects a gate electrode
of the seventh NMOS transistor NT7 to a source electrode
of the third NMOS transistor NT3. The fourth contact region
CON4 electrically connects a gate electrode of the second
NMOS transistor NT2 to a source electrode of the sixth
NMOS transistor NT6. The fifth contact region CONS
electrically connects a gate electrode of the sixth NMOS
transistor NT6 to a drain electrode of the sixth NMOS
transistor NT6.

[0164] As described above, the gate electrode of the
seventh NMOS transistor NT7 is electrically connected to
the source electrode of the third NMOS transistor NT3 at the
third contact region CON3. The organic insulation layer 130
disposed on the gate electrode of the seventh NMOS tran-
sistor NT7 and the source electrode of the third NMOS
transistor N'T3 includes a first contact hole 141 for exposing
the gate electrode of the seventh NMOS transistor NT7, and
a second contact hole 143 for exposing the source electrode
of the third NMOS transistor NT3. The conducting layer 140
is electrically connected to the gate electrode of the seventh
NMOS transistor NT7, and the source electrode of the third
NMOS transistor NT3 via the first and second contact holes
141 and 143, respectively. Thus, the gate electrode of the
seventh NMOS transistor NT7 and the source electrode of
the third NMOS transistor NT3 are electrically connected to
each other.

[0165] FIG. 19 is a plan view showing a color filter
substrate of FIG. 17.

[0166] Referring to FIGS. 17 and 19, the color filter
substrate 250 includes a black matrix 210, a color filter 220,

Jul. 22, 2004

a leveling layer 230, a common electrode 240, a cell gap
retaining member 251 and an insulating member 270.

[0167] When the black matrix 210 and the color filter 220
are formed, the leveling layer is formed on the black matrix
210 and the color filter 220 so as to reduce a thickness
difference between the black matrix 210 and the color filter
220.

[0168] Then, the common electrode 240 comprising a
material that is electrically conductive and optically trans-
parent, such as indium tin oxide (ITO) and indium zinc oxide
(IZO), etc. is formed on the leveling layer 230.

[0169] The cell gap retaining member 251 and the insu-
lating member 270 are formed on the common electrode
240. The cell gap retaining member 251 is formed in the
display region DA so as to keep the color filter substrate 250
away from the array substrate 150.

[0170] The insulating member 270 is formed, such that the
insulating member 270 corresponds to the first to fifth
contact region CON1 to CONS having the conducting layer
140. That is, the insulating member 270 is interposed
between the common electrode 240 of the color filter
substrate 250 and the insulating layer 140 formed on the first
to fifth contact region CON1 to CONS, so that the insulating
member 270 electrically insulates the common electrode 240
from the insulating layer 140.

[0171] Thus, the insulating member 270 prevents the
conducting layer 140 and the common electrode 140 from
being electrically shorted.

[0172] Further, the insulating member 270 has a lower
dielectric constant than the liquid crystal layer 300, so that
a parasitic capacitance between the conducting layer 140
and the common e¢lectrode 140 are reduced.

[0173] The insulating member 270 and the cell gap retain-
ing member 251 comprise same material as each other. That
is, the insulating member 270 and the cell gap retaining
member 251 are formed via a same procedure.

[0174] As shown in FIG. 17, a first width WI of the
second contact region CON2 is narrower than a second
width W2 of the insulating member 270. In detail, the first
width W1 is smaller than the second width W2 by about 0.1

Hm.

[0175] An area of the insulating member 270 is smaller
than an area of the second contact region CON2, so that the
first width W1 is smaller than the second width W2.

[0176] Thus, the conducting layer 140 may not face the
common electrode 240 to reduce the parasitic capacitance

between the conducting layer 140 and the common electrode
240.

[0177] As described above, according to a upper substrate
and a liquid crystal display apparatus having the upper
substrate, an insulating layer or air having a lower dielectric
constant than a liquid crystal layer is interposed between a
driving section of a lower substrate and a common electrode
of the upper substrate.

[0178] Thus, a parasitic capacitance between the driving
section and the common electrode is reduced to prevent
malfunction of the driving section, and a display quality is
enhanced.
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[0179] Further, an clectrical short between the driving
section and the common electrode is prevented, so that
display quality of the liquid crystal display apparatus is
enhanced.

[0180] Although the preferred embodiments of the present
invention have been described, it is understood that the
present invention should not be limited to these preferred
embodiments but various changes and modification can be
made by one skilled in the art within the spirit and scope of
the present invention as hereinafter claimed.

What is claimed is:

1. An upper substrate that is to be combined with a lower
substrate including a display part for displaying an image
and a driving part disposed adjacent to the display part for
applying driving signals to the display part, while a liquid
crystal layer is interposed between the upper substrate and
the lower substrate, the upper substrate comprising:

a common electrode; and

an insulating member that electrically insulates the com-

mon electrode from the driving part.

2. The upper substrate of claim 1, wherein the insulating
member covers the driving part completely.

3. The upper substrate of claim 1, wherein the insulating
member covers the driving part partially.

4. The upper substrate of claim 1, wherein the insulating
member has a lower dielectric constant than the liquid
crystal layer.

5. The upper substrate of claim 1, further comprising a
cell gap retaining member formed in a display region where
the display part is formed so as to maintain a cell gap
between the upper substrate and the lower substrate.

6. The upper substrate of claim 5, wherein the insulating
member and the cell gap retaining member comprise a same
photosensitive organic insulating material.

7. A liquid crystal display apparatus comprising;

a lower substrate that includes a display part for display-
ing image and a driving part for providing the display
part with a driving signal;

an upper substrate that includes a common electrode and
an insulating member that electrically insulates the
common electrode from the driving part; and

a liquid crystal layer that is interposed between the lower

substrate and the upper substrate.

8. The liquid crystal display apparatus of claim 7, wherein
the insulating member covers the driving part completely.

9. The liquid crystal display apparatus of claim 7, wherein
the insulating member covers the driving part partially.

10. The liquid crystal display apparatus of claim 9, further
comprising a combining member that combines the upper
substrate and the lower substrate, the combining member
covering a portion of the driving part.

11. The liquid crystal display apparatus of claim 7, further
comprising a cell gap retaining member that is disposed
between the upper substrate and the lower substrate so as to
maintain a cell gap between the upper subsirate and the
lower substrate.

12. The liquid crystal display apparatus of claim 11,
wherein the insulating member and the cell gap retaining
member comprise a photosensitive organic material having
a lower dielectric constant than the liquid crystal layer.
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13. The liquid crystal display apparatus of claim 7,
wherein the lower substrate comprises:

a gate line extending in a first direction;

a data line extending in a second direction that is sub-
stantially perpendicular to the first direction;

a switching device that is electrically connected to the
gate line and the data line; and

a pixel electrode that is electrically connected to the

switching device.

14. The liquid crystal display apparatus of claim 13,
wherein the driving part corresponds to a gate driving part
that is electrically connected to the gate line.

15. The liquid crystal display apparatus of claim 7,
wherein the lower substrate comprises:

a gate line extending in a first direction;

a data line extending in a second direction that is sub-
stantially perpendicular to the first direction;

a switching device that is electrically connected to the
gate line and the data line;

a transparent electrode that is electrically connected to the
switching device;

a first insulating layer including an opening window that
exposes a portion of the transparent electrode, the first
insulating layer covering the switching device and a
connection portion between the transparent electrode
and the switching device; and

areflective electrode disposed on the first insulating layer,
the reflective electrode being electrically connected to
the transparent electrode via the opening window.

16. The liquid crystal display apparatus of claim 15,
wherein the lower substrate further comprises a second
insulating layer that is interposed between the switching
device and the transparent electrode, the second insulating
layer includes a contact hole for exposing a portion of the
switching device, and the switching device is electrically
connected to the transparent electrode via the contact hole.

17. A liquid crystal display apparatus comprising:

a lower substrate that includes a display part for display-
ing an image and a driving part disposed adjacent to the
display part, the driving part providing the display part
with a driving signal;

an upper substrate that includes a common electrode;

a combining member that is disposed between the display
part and the driving part, the combining member com-
bining the lower substrate and the upper substrate; and

a liquid crystal layer that is interposed between the lower

substrate and the upper substrate.

18. The liquid crystal display apparatus of claim 17,
wherein the common electrode is disposed at a first region
where the display part, the driving part and the combining
member are disposed.

19. The liquid crystal display apparatus of claim 17,
wherein the common electrode is disposed in a second
region where the display region and the combing member is
disposed.

20. The liquid crystal display apparatus of claim 17,
wherein the lower substrate comprises:
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a gate line extending in a first direction;

a data line extending in a second direction that is sub-
stantially perpendicular to the first direction;

a switching device that is electrically connected to the
gate line and the data line; and

a pixel electrode that is electrically connected to the

switching device.

21. The liquid crystal display apparatus of claim 17,
wherein the driving part corresponds to a gate driving part
that is electrically connected to the gate line so as to apply
driving signal to the gate line.

22. The liquid crystal display apparatus of claim 17,
wherein the lower substrate comprises:

a gate line extending in a first direction;

a data line extending in a second direction that is sub-
stantially perpendicular to the first direction;

a switching device that is electrically connected to the
gate line and the data line;

atransparent electrode that is electrically connected to the
switching device;

an insulating layer that includes an opening window for
exposing a portion of the transparent electrode, the
insulating layer covering the switching device and a
connection portion of the swilching device and the
transparent electrode; and

a reflective electrode that is disposed on the insulating
layer, the reflective electrode being electrically con-
nected to the transparent electrode via the opening
window.

23. The liquid crystal display apparatus of claim 22,
wherein the insulating layer covers the driving part com-
pletely.

11
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24. A liquid crystal display apparatus comprising:

a lower substrate that includes a display part for display-
ing an image and a driving part for driving the display
part, the driving part including a conducting layer that
electrically connects a first conductive pattern to a
second conductive pattern that is disposed at different
layer with the first conductive pattern,

an upper substrate that includes a common electrode and
insulating member that insulates the common electrode
from the conducting layer; and

a liquid crystal layer that is interposed between the lower

substrate and the upper substrate.

25. The liquid crystal display apparatus of claim 24,
wherein the insulating member has a lower dielectric con-
stant than the liquid crystal layer.

26. The liquid crystal display apparatus of claim 24,
further comprising a cell gap retaining member disposed
between the lower substrate and the upper substrate so as to
maintain the cell gap between the lower substrate and the
upper substrate.

27. The liquid crystal display apparatus of claim 26,
wherein the insulating member and the cell gap retaining
member comprise a photosensitive acryl resin.

28. The liquid crystal display apparatus of claim 24,
wherein the lower 1o substrate further comprises a photo-
sensitive organic insulating layer disposed between the
second conductive pattern and the conducting layer, and the
photosensitive organic insulating layer includes a first con-
tact hole for exposing the first conductive pattern and a
second contact hole for exposing the second conductive
pattern.

29. The liquid crystal display apparatus of claim 28,
wherein the conducting layer is electrically connected to the
first and second conductive patterns via the first and second
contact holes, respectively, so as to electrically connect the
first conductive pattern to the second conductive pattern.
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