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1
LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

This invention generally relates to a liquid crystal display
device and, in particular, to a liquid crystal display device
with a transfer pad configured to supply driving voltages to
an electrode of the display device through voltage supply
lines.

BACKGROUND OF THE INVENTION

Active matrix type liquid crystal display devices with thin
film transistors to write data on every pixel have been
becoming mainstream for liquid crystal display devices. An
ordinary active matrix type liquid crystal display device
includes a circuit array substrate provided with a plurality of
pixel electrodes regularly arranged in the display area, a
counter substrate provided with a counter electrode opposite
to the pixel electrodes, a liquid crystal layer held between
the array and counter substrates, and a sealing material to
seal the liquid crystal layer at the periphery of the substrates.

At the edge portion of the array substrate, a transfer pad
is provided for supplying a driving voltage to the counter
electrode as an electrode-connecting component. A transfer
is also provided for electrically connecting the transfer pad
to the counter electrode as an electrode transfer component.
The driving voltage is supplied from an outside electric
power source to the counter electrode through the transfer
pad and the transfer.

Avoltage supply line is disposed on the array substrate for
supplying the driving voltage from the outside electric
source to the transfer pad and is also connected to a contact
hole formed on the transfer pad. According to a prior art
liquid crystal display device, since the contact hole is
arranged at the outside of sealing portions, it is exposed to
the open air and easily corrodes away. As a result, the
voltage supply lines become poor in electrical connection
with the contact hole or a predetermined gap is defined
between the transfer pad and an insulation layer formed
underneath the transfer pad so that bubbles enter the liquid
crystal layer and cause troubles such as deteriorations in
electrical and/or optical characteristics and a poor picture
display.

An object of the present invention is generally to provide
a liquid crystal display device with the improvement of
corrosion resistance with respect to a contact hole and with
that of a good display quality.

SUMMARY OF THE INVENTION

The present invention is directed to a liquid crystal
display device which includes a circuit array substrate, a
counter substrate provided opposite to the array substrate,
and a liquid crystal layer. A plurality of pixel electrodes are
formed within a picture display area on the array substrate.
A counter electrode is formed on the counter substrate to
face the pixel electrodes. The array and counter substrates
are put together at a predetermined distance by sealing them
with a sealing material at the periphery of the picture display
area. A line and an electrode-connecting component are
formed on the array substrate to supply driving voltages to
a counter electrode. The electrode-connecting component
includes a contact hole to electrically contact the electrode-
connecting component to the line. The electrode-connecting
component and the counter electrode are electrically con-
nected through an electrode transfer component. The contact
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hole is disposed on a place between the picture display area
and the sealing material.

The contact hole is placed on, and overlapped with, the
plane of the sealing material. At least one set of the
electrode-contacting and electrode transfer components is
provided for the liquid crystal display device. The electrode-
connecting component is formed outside of the sealing
material and is disposed in a space defined by additional
organic components. A part of the organic components is
made of the sealing material. The contact hole is preferably
polygonal or half-oval in cross section. The electrode con-
necting component and the line to supply a driving voltage
to the counter electrode are preferably made of indium-tin-
oxide (ITO) and aluminum materials, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic sectional view taken along line I-I'
of the liquid crystal display device shown in FIG. 3;

FIG. 2 is an exploded view of a liquid crystal display
device;

FIG. 3 is a schematic plan view of an embodiment of the
liquid crystal display device shown in FIG. 2;

FIG. 4 is a schematic sectional view of a liquid crystal
display device which is a second embodiment of the present
invention;

FIG. 5 is a schematic plan view of a liquid crystal display
device which is a third embodiment of the invention; and

FIG. 6 is a sectional view taken along line VI-VI' of the
liquid crystal display device shown in FIG. 5.

DETAILED DESCRIPTION OF THE
INVENTION

Embodiments of a liquid crystal display device in accor-
dance with the present invention are explained with refer-
ence to the attached drawings.

FIG. 2 is a schematic perspective view of separated
components of a liquid crystal display device 10, FIG. 3 is
a schematic plan view of the liquid crystal display device
shown in FIG. 2 and FIG. 1 is a schematic sectional view
along the I-I' line of the liquid crystal display device shown
in FIG. 3. Only major components are described in the
attached drawings. Thus, the other peripheral ones are not
shown for simplicity and explanations thereof are omitted.
Now, descriptions will be made below with reference to
FIGS. 1 through 3.

The liquid crystal display device 10 includes circuit array
and counter substrates 100 and 200, a sealing material 300
and a liquid crystal layer 400 held in a space defined by the
substrates 100 and 200 and the sealing material 300.

The array substrate is provided with a transparent glass
substrate 101 and its plane is divided into two areas, i.e., a
display area 103a and a frame area 103b. A plurality of
signal lines 104 and a plurality of scanning lines 105 are
disposed on the display area 103z in a matrix form with an
isolation layer 102 interposed between signal and scanning
lines 104 and 105. A thin film transistor (TFT) 106 as a
switching element and a pixel electrode 107 are provided to
connect each other at each grid (cross point) of the matrix
form. Green, blue and red color filters 110, 111 and 112 made
of organic resins are disposed in predetermined stripe pat-
terns on the upper surface of isolation layer 102. The pixel
electrode 107 is formed on the color layers 110, 111 and 112
and an alignment layer 113 is provided to cover the pixel
electrode 107.

A black stripe 114 is formed at the frame area 103b of the
array substrate 100 to cut off incident light. The same layer
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as the signal line 104 includes driving circuits for signal and
scanning lines, not shown, to supply video signals to the
pixel electrode 107 and a plurality of driving lines connected
to the driving circuits. A line 115 shown in FIG. 1 as one of
the driving lines is provided to supply a counter voltage. The
line 115 is made of aluminum in this embodiment.

A transfer pad 116 and a transfer 117 are disposed at the
corner of the frame area 103 for supplying a counter
voltage to a counter electrode 202 and for electrically
connecting the transfer pad 116 to the counter electrode 202,
respectively. A contact hole 1164 is made in the isolation
layer 102. An extended portion of the transfer pad 116 is
provided in the contact hole 1164 to electrically connect the
pad 116 to the line 115. The transfer pad 116 in the
embodiment is made of indium-tin-oxide (ITO). The contact
hole 116a and the transfer pad 116 receive the sealing
material 300 made of organic materials. The sectional con-
figuration of the contact hole 1164 is not limited to a part of
an oval as shown in the embodiment but may be that of a
polygon.

The counter substrate 200 is made of a transparent glass
substrate 201 as the array substrate 100 is. The counter
electrode 202 is formed on the inner surface of the counter
substrate 200 and is covered on its inner surface with an
alignment layer 203.

The array and counter substrates 100 and 200 are pro-
vided opposite to each other to define a cell with a prede-
termined gap held by a spacer column 301. The sealing
material 300 surrounding the panel periphery binds the array
and counter substrates 100 and 200 together. After the
substrates 100 and 200 have been bound by the sealing
material, a liquid crystal material is injected into the cell
from an inlet 310 defined between both edges of the sealing
material 300 and a liquid crystal layer 400 is made.

In the liquid crystal display device 10, a counter voltage
supplied from the outside power source is provided to the
counter electrode 202 through the line 115, the contact hole
1164, the transfer pad 116 and the transfer 117. Since the
contact hole 116a is covered with the sealing material 300,
its surface is not exposed to the atmosphere (open air) so that
its resistance to corrosion is significantly improved. Thus,
the line 115 and the extended portion of transfer pad 116
provided in the contact hole 116a always maintain good
electrical connection and no gap takes place between the
transfer pad 116 and the isolation layer 102 thereby pre-
venting bubbles from entering into the liquid crystal layer
400. As a result, the liquid crystal display device according
to the present invention brings about no substantial deterio-
ration in electrical and optical characteristics but obtains a
good display quality for a relatively long period of time.

Although the contact hole 1164 is disposed at such a place
that the sealing material is overlapped with in the
embodiment, it may be provided at any place in the isolation
layer 102 ranging from the edge portion of the display area
103a through the sealing material 300. For instance, the
contact hole 116a is disposed underneath the black stripe
114 as shown in FIG. 4. In this case, the surface of the
contact hole 1164 is not exposed to the atmosphere, either,
so that its resistance to corrosion is remarkably improved.

FIGS. 5 and 6 show a third embodiment of the present
invention. FIG. § shows a schematic plan view of a liquid
crystal display device. FIG. 6 is a sectional view taken along
line VI-VI' of the liquid crystal display device shown in FIG.
5.

The liquid crystal display device includes a sealing mate-
rial 300 surrounding a transfer pad 116 and a sealing
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member 303 of a component (e.g., an outer-lead bonding
portion) of a flexible printed circuit board 302. The flexible
printed circuit board 302 is electrically connected to the
driving lines on the array substrate 100. Both sealing mate-
rial 300 and sealing member 303 extend to define an airtight
space to enclose the transfer pad 116. With that structure, the
contact hole 116a can be fixed within such an airtight space
even if a fixed place of the contact hole 116a shifts to the
outside of the sealing material 300. Thus, the surface of the
contact hole 1164 is not exposed to the open air. As a result,
its resistance to corrosion is improved as in the previous
embodiments. Although both of the sealing material 300 and
the sealing member 303 of the flexible printed circuit board
302 extend to define the airtight space in this embodiment,
the air-tight space may be also defined by the sealing
material 300, only, or by other organic materials.

A pair of the transfer pad 116 and the transfer 117 are
shown as an example but two pairs of them or more may be
also provided to achieve the same function and effect.

The present invention is applicable not specifically to a
liquid crystal display device but also generally to other flat
panel display devices with the same or similar electrode
structure. Thus, a liquid crystal display device means itself
and may also mean its equivalents as well.

According to the present invention, a contact hole to
connect one component to the other is not exposed to the
open air so that its resistance to corrosion can be greatly
improved. Thus, a driving voltage supply line and the
contact hole always maintain good electrical connection and
a transfer pad and an isolation layer define no gap to prevent
bubbles from entering into a liquid crystal layer in the case
of a liquid crystal display device. As a result, a flat panel
display device of the present invention does not cause poor
electrical and optical characteristics but a good display
quality for a long period of time.

What is claimed is:

1. A liquid crystal display device comprising:

a circuit array substrate including a plurality of pixel
electrodes in a display area of said array substrate and
an isolation layer;

a counter substrate including a counter electrode provided
opposite to said pixel electrodes;

a sealing material provided at a periphery of said display
area to bind said array and counter substrates together
with a predetermined gap;

a liquid crystal layer filled in a space defined by said array
and counter substrates and said sealing material;

a line formed on said array substrate to supply a counter
voltage to said counter electrode;

a connecting component formed on a contact hole defined
in said isolation layer, said connecting component
having an extended portion extending beyond an outer
circumference of said sealing material; and

a transfer component configured to electrically connect
said counter electrode to said connecting component,

wherein said contact hole is provided between an edge
portion of said display area and said outer circumfer-
ence of said sealing material, and

said transfer component is connected to said extended
portion of said connecting component beyond the outer
circumference of said sealing material.

2. The liquid crystal display device according to claim 1,
wherein at least a pair of said line and said transfer com-
ponent are provided.

3. The liquid crystal display device according to claim
claims 1, further comprising:
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organic materials configured to define an airtight space organic materials configured to define an airtight space
with said sealing material, wherein said transfer com- with said sealing material, wherein said transfer com-
ponent is provided in said space. ponent is provided in said space.
4. The liquid crystal display device according to claim 3, 6. The liquid crystal display device according to claim 5,

wherein said organic materials abut said sealing material. 5 wherein said organic materials abut said sealing material.
5. The liquid crystal display device according to claim 2,
further comprising: LI B B
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