LIQUID CRYSTAL DISPLAY DEVICE
Abstract

PROBLEM TO BE SOLVED: To make a peripheral frame part smaller in size by
dispensing with insulating spacers arranged between a metal cover frame and a
counter electrode in a liquid crystal display device.

SOLUTION: In a liquid crystal display device having a structure in which a liquid
crystal layer is sandwiched between a matrix array substrate 2 and a counter substrate
3, the counter electrode 7 formed on a whole surface of the counter substrate 3 and a
metal cover frame 6 arranged at an outer periphery of the liquid crystal display device
are provided with a same potential. As a result, even when the counter electrode 7 and
the metal cover frame 6 are short-circuited, no excessive current flows to an external
PCB(printed circuit board) which is not shown in the figure, therefore it is possible to
dispense with insulating spacers 8 and the peripheral frame part is made smaller in
size as much as that the insulating spacers 8 occupies.

CLAIMS JP2002196311A
1. A liquid crystal display device, comprising:

a first electrode substrate provided with a plurality of pixel electrodes regularly
arranged in a display region; and

a second electrode substrate provided with a counter electrode facing the plurality of
pixel electrodes formed on an entire surface of the second electrode substrate, wherein
the first electrode substrate and the second electrode substrate are bonded together at a
predetermined interval by a sealing member formed in a periphery portion of the
display region, and a liquid crystal layer is sandwiched between the two substrates,

wherein a metal cover frame at a same potential as the counter electrode is provided
outside the first electrode substrate and the second electrode substrate.
2. The liquid crystal display device according to claim 1, wherein a OV potential or a
ground potential is applied to the counter electrodes and the metal cover frame, and
positive and negative signals are supplied to the pixel electrodes compared to the 0V
potential or the ground potential of the counter electrodes.
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DESCRIPTION JP2002196311A

[0001]
BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a liquid crystal display device, and more particularly
to an active matrix type liquid crystal display device using a matrix array substrate.
[0002]
2. Description of the Related Art

In recent years, flat panel displays represented by liquid crystal display devices have
been developed with the aim of reducing size, weight, and power consumption. In this
type of liquid crystal display devices, pixel electrodes is formed on a surface of the
matrix array substrate, and counter electrodes are formed on a surface of the counter
substrate, respectively. Various displays are obtained by modulating a liquid crystal
layer sandwiched between the substrates with potential differences between the pixel
electrodes and the counter electrodes.
[0003]
In the two electrodes facing each other with the liquid crystal layer interposed
therebetween, a potential is supplied to the counter electrode by drawing a counter
electrode potential wiring on the matrix array substrate and electrically connecting it
to the counter substrate via a conductive pad or the like.
[0004]
FIG. 5 is a partial cross-sectional view of the liquid crystal display device, and
particularly shows the cross-sectional structure of an outer peripheral portion. The
counter electrode 7 is formed up to the outer peripheral portion of the counter
substrate 3, and an outer periphery of the matrix array substrate 2 is provided with
conductive pads 28 led out from counter electrode potential wiring (not shown). A
silver paste 31 is formed between an end portion of the counter electrode 7 and the
conductive pad 28, and the matrix array substrate 2 and the counter substrate 3 are
bonded together with a sealing member 32 interposed therebetween, thereby, a
potential is supplied to the counter electrode 7 from the counter electrode potential
wiring via the silver paste 31. As shown in FIG. 6, a metal cover frame 6 for
protecting the substrates is provided outside the matrix array substrate 2 and the
counter substrate 3 which are bonded together. A potential of 0 V (or ground potential),
for example, is externally supplied to the metal cover frame 6 . FIG. 7 is a waveform
diagram of signal potentials applied to the electrodes when driving the liquid crystal.
For example, when a counter potential of 5 V is applied to the counter electrode and a
potential (video signal) of 1 to 9 V is applied to the pixel electrode, a voltage with an
amplitude of 8 V is applied to the liquid crystal layer.
[0005]
[Problem to be solved]
As shown in FIG. 5, outside the matrix array substrate 2 and the counter substrate 3, a
metal cover frame 6 having a potential different from the counter electrode 7 is
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provided. If the counter electrode 7 of the counter substrate 3 and the metal cover
frame 6 are short-circuited, an excessive current flows from the conductive pad 28
through the counter electrode potential wiring to an external PCB (printed circuit
board) (not shown), which may damage the external PCB. In order to prevent such a
short circuit, an insulating spacer 8 is arranged between the counter electrode 7 on the
counter substrate 3 and the metal cover frame 6, as shown in FIG. 5.

[0006]

However, in recent years, along with the miniaturization of liquid crystal display
devices, it is required to reduce a peripheral frame portion while keeping the screen
size as it is. However, as shown in FIG. 5, the insulating spacer 8 is arranged between
the counter electrode 7 on the counter substrate 3 and the metal cover frame 6 to
prevent a short circuit, it is difficult to further reduce the peripheral frame portion.

[0007]

SUMMARY OF THE INVENTION

An object of the present invention is to provide a liquid crystal display device in
which a peripheral frame portion can be reduced by dispensing with insulating
spacers.

[0008]

In order to achieve the above object, the invention of claim 1 provides a liquid
crystal display device including a first electrode substrate provided with a plurality of
pixel electrodes regularly arranged in a display region; and a second electrode
substrate provided with a counter electrode facing the plurality of pixel electrodes
formed on an entire surface of the second electrode substrate, wherein the first
electrode substrate and the second electrode substrate are bonded together at a
predetermined interval by a sealing member formed in a periphery portion of the
display region, and a liquid crystal layer is sandwiched between the two substrates,
wherein a metal cover frame at a same potential as the counter electrode is provided
outside the first electrode substrate and the second electrode substrate.

[0009]

The invention according to claim 2 is based on claim 1, a OV potential or a ground
potential is applied to the counter electrodes and the metal cover frame, and positive
and negative signals are supplied to the pixel electrodes compared to the OV potential
or the ground potential of the counter electrodes.

[0010]

According to the above configuration, even if the counter electrode and the metal
cover frame are short-circuited by providing the counter electrode and the metal cover
frame with the same potential, an excessive current does not flow to the external PCB,
thus insulating spacers can be dispensed with.

[0011]

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments in which a liquid crystal display device according to the present
invention is applied to an active matrix type liquid crystal display device will be
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described below.

[0012]

The liquid crystal display device according to the present embodiment is roughly
composed of two electrode substrates as shown in FIGS. 3 and FIG. 4. FIG. 3 is a
schematic perspective view showing a configuration of the matrix array substrate, and
FIG. 4 is a schematic perspective view showing a configuration of the counter
substrate. The liquid crystal display device of this embodiment is an active matrix
type liquid crystal display device, and includes a matrix array substrate 2 shown in
FIG. 3, a counter substrate 3 shown in FIG. 4, and a liquid crystal layer sandwiched
between the substrates 2 and 3(not shown).

[0013]

The matrix array substrate 2 is arranged with a plurality of signal lines 12 arranged in
parallel on a transparent insulating substrate 4, and a plurality of scanning lines 14
arranged in parallel to intersect the plurality of signal lines 12 at right angles. The
signal lines 12 and the scanning lines 14 are electrically insulated by an insulating
film (not shown).

[0014]

A signal line driving circuit 13 for applying a video signal to the signal line 12 is
electrically connected to one end of the signal line 12 , and a scanning line drive
circuit 15 for applying a scanning signal to the scanning line 14 is electrically
connected to one end of the scanning line 14.

[0015]

TFTs (Thin Film Transistors) 16 and pixel electrodes 17 are arranged in a matrix each
at an intersection of the signal lines 12 and the scanning lines 14 to form a display
region 11. A gate electrode of the TFT 16 is connected to a corresponding scanning
line 14, a drain electrode is connected to a corresponding signal line 12 , and a source
electrode is connected to the pixel electrode 17. The pixel electrode 17 is formed of a
transparent electrode such as an ITO film, or a reflective electrode such as an Al alloy
or Ag alloy.

[0016]

A conductive pad 28 for applying a potential to the counter electrode 7 and a counter
electrode potential wiring 27 are provided in a peripheral portion of the display region
11 on the insulating substrate 4. The counter electrode potential wiring 27 is formed in
a same process as the signal line 12 and the scanning line 14. A predetermined counter
potential is externally supplied to the counter electrode potential wiring 27 through a
connection pad 33 from an external PCB (not shown).

[0017]

On the other hand, as shown in FIG. 4, the counter electrode 7 for applying a potential
to the liquid crystal layer is formed on a transparent insulating substrate 5, in the
counter substrate 3. Since the counter electrode 7 is formed uniformly over an entire
surface of the counter substrate 3, the entire region is at a same potential.

[0018]

A sealing member 32 is coated and molded on a peripheral portion of the matrix array
substrate 2, and the counter substrate 3 is bonded to the matrix array substrate 2 to
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sandwich a liquid crystal layer (not shown). A counter potential applied to the counter
electrode 7 is applied from the external PCB to the counter electrode potential wiring
27 on the matrix array substrate 2 via the connection pad 33 and sent to the
conductive pad 28. By coating a silver paste 31 on the conductive pad 28, the
conductive pad 28 and the counter electrode 7 are electrically connected through the
silver paste 31, and a counter potential is applied to the counter electrode 7. .

[0019]

FIG. 2 is a waveform diagram of signal potentials applied to the electrodes during
liquid crystal driving. Here, OV (or ground potential) is applied as the counter
potential to the counter electrode 7, and a voltage ranging from -4V to +4V is applied
to the pixel electrode 17, for example. According to this, a voltage having an
amplitude of 8 V can be applied to the liquid crystal layer as a video signal as in the
case of FIG. 7, so that similar liquid crystal display can be performed.

[0020]

Furthermore, FIG. 1 is a partial cross-sectional view of the liquid crystal display
device according to this embodiment, and particularly shows a cross-sectional
configuration of the outer peripheral portion. Since the configuration of the electrodes
and substrates in FIG. 1 is the same as in FIG. 5, the description is omitted, and the
same parts as in FIG. 5 are indicated by the same reference numerals. As shown in
FIG. 2, the metal cover frame 6 of this embodiment is supplied with the same 0V
potential (or ground potential) as the counter electrode 7 . In this way, when the
counter electrode 7 on the counter substrate 3 and the metal cover frame 6 are at the
same potential, even if the counter electrode 7 and the metal cover frame 6 are
short-circuited, an excessive current does not flows to the external PCB (not shown).
Therefore, the insulating spacer 8 for preventing a short circuit as shown in FIG. 5 is
not required. Therefore, it is possible to reduce the size of the outer periphery of the
substrate, which was conventionally required for the insulating spacer 8 by the
dimension A, so that peripheral frame portion can be further reduced as compared
with the conventional example shown in FIG. 5.

[0021]

In the above embodiments, the case where the present invention is applied to an active
matrix liquid crystal display device has been described, but the present invention can
be applied to general flat panel display devices in which a light modulating layer is
sandwiched between substrates.

[0022]

INDUSTRIAL APPLICABILITY

As described above, according to the present invention, an insulating spacer for
preventing a short circuit between the counter electrode and the metal cover frame can
be dispensed with, so that the peripheral frame portion of the liquid crystal display
device can be reduced.

Brief Description of the Drawings
FIG. 1 is a partial cross-sectional view of the liquid crystal display device according
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to this embodiment, and particularly shows a cross-sectional configuration of the
outer peripheral portion.

FIG. 2 is a waveform diagram of signal potentials applied to the electrodes during
liquid crystal driving.

FIG. 3 is a schematic perspective view showing a configuration of a matrix array
substrate.

FIG. 4 is a schematic perspective view showing a configuration of a counter substrate.
FIG. 5 is a partial cross-sectional view of the liquid crystal display device, and
particularly shows the cross-sectional structure of an outer peripheral portion.

FIG. 6 is an external perspective view of the liquid crystal display device.

FIG. 7 is a waveform diagram of signal potentials applied to the electrodes when
driving the liquid crystal.
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Declaration Under 28 U.S.C. § 1746

I, Angela Huang, am fluent in both the Japanese and English languages, and
hereby certify that the English texts attached hereto are, to the best of my ability,

knowledge, and belief, accurate, true, complete, and correct translation of the

original document: Japanese Patent Application Publication No. 2002196311A. I
understand that willful false statements and the like are punishable by fine or

imprisonment, or both (18 U.S.C. § 1001).
I certify under penalty of perjury that the foregoing is true and correct.

Executed on: 2022, [2:28

By: A'waﬁ/f“ f’fu@m?

(Angela Huang)
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