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Specification
1. Title of the Invention
Liquid Crystal Display Device
2. Utility Model Claims

A liquid crystal display device equipped with a liquid crystal display unit and a drive circuit unit for driving
the display unit, the liquid crystal display device characterized in that the pattern width near both ends
of the electrode terminals connecting the liquid crystal display unit and the drive circuit unit is wider
than the pattern width near the center.

3. Detailed Description of the Invention

< Field of Industrial Applicability >

The present invention relates to a liquid crystal display device.
< Prior Art >

FIG. 4 is a plan view of the liquid crystal display device in an example of the prior art, FIG. 5 is a detailed
cross-sectional view of the same, and FIG. 6 is a diagram used to explain an example of the prior art.

As shown in FIG. 4, the liquid crystal display device (LCD) comprises an LCD panel 10 formed from a
glass material, a drive circuit board 12 that drives the display, and an FPC board (flexible printed circuit
board) 11 that electrically connects the LCD panel 10 and the drive circuit board 12. The connecting
material uses an anisotropic conductive film 15, and ITO (In203 + SnO2) electrodes (transparent
electrodes) 16 provided on the LCD panel 10 side and wiring electrodes 17 formed on the FPC board 11,
as well as wiring electrodes 17 formed on the PWB board (printed circuit board) 13, which is the drive
circuit board, and wiring electrodes 17 formed on the FPC board 11 are all connected to each other via
an anisotropic conductive film 15 as shown in FIG. 5.

The ITO electrodes 16 and wiring electrodes 17 are formed with the same wiring pattern at regular
intervals of 100 to 300 pym.

In calculators, etc. of the prior art, connections are made at a pitch of 1 to 2 per mm, and in dot matrix
LCDs, at a pitch of 3 to 4 per mm.

< Problem to Be Solved by the Invention >

Recent large dot matrix displays require high-density terminal pitch connections of about 5 per mm or
8 to 10 per mm between the drive circuit board and the display unit. When the pitch is approximately
100 to 200 pm, the bonding area between the anisotropic conductive film and the LCD panel electrode
terminals is small, resulting in a decrease in bonding strength and bond delamination due to external
pressure after connection. Also, during assembly of the LCD panel unit or during transportation after
connection, vibrations may cause a decrease in the reliability of electrical conductivity at the connection
points.

In particular, external pressure, vibrations, and other factors cause stress on both ends of the FPC board,
resulting in frequent electrical connection failures at both terminals.

As a countermeasure against electrical connection failures in such a terminal portion, FPC boards with
a structure that incorporates dummy wiring electrodes in areas without actual wiring electrodes have
been used. However, when the wiring pitch is narrow, it becomes difficult to connect the dummy patterns
without misalignment, among other issues.

It is an object of the present invention to solve this problem by providing a liquid crystal display device
that does not experience electrical connection failure in the connection terminal portions.
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< Means For Solving the Problem >

The present invention is a liquid crystal display device equipped with a liquid crystal display unit and a
drive circuit unit for driving the display unit, the liquid crystal display device characterized in that the
pattern width near both ends of the electrode terminals connecting the liquid crystal display unit and
the drive circuit unit is wider than the pattern width near the center.

< Operation >

Because the pattern width near both ends of the electrode terminals in the liquid display device is wider
than the pattern width of the electrode terminals near the center, the connection surface area of the
electrical terminals is larger.

< Examples >

FIG. 1 is a diagram used to explain an embodiment of the present invention. The FPC board 2 is formed
by thermal compression bonding across the LCD panel 1 and the PWB board 3.

FIG. 2 (a) shows the state of each material prior to thermal compression bonding, and FIG. 2 (b) shows
the state after thermal compression bonding. An anisotropic conductive film, such as one made of carbon
fibers 9, is interposed between a glass substrate 20 on which an ITO film 4 has been formed and a
polyimide film 6 on which a copper pattern 8 has been formed via an adhesive layer 7. The connection
portion is then subjected to thermal compression bonding at approximately 170 to 250°C, resulting in
a state in which each material is connected as shown in FIG. 2 (b).

The width of the connection pattern of the wiring electrodes 5 formed on the LCD panel 1 and the PWB
board 3 is 200 to 500 um near both ends, and the width of the connection pattern excluding the portions
near both ends is 100 to 300 um. Here, 160 terminals are provided on each of the LCD panel 1 and PWB
board 3. Two wiring electrodes 5 with a connection pattern width of 200 to 500 pm are wired near both
ends.

FIG. 3 is a diagram used to explain another embodiment of the present invention. The width of the
connection pattern is 150 pm for the pattern width W2 at the center, and the pattern width W1 near both
ends on the LCD panel 1 side is 2 to 5 times the width of the connection pattern at the center, for
example 500 ym. The pattern width W3 near both ends on the PWB board 3 side is set to, for example,
300 um, which is 2 to 3 times the connection pattern width W> at the center, because the PWB board 3
precision is less than that of the LCD panel 1. The polar wiring electrodes 5 at both ends are designed
to be aligned toward the center for easy positioning.

The structure of the connections described above increases the electrical connection strength at both
ends, which is useful for preventing leakage between horizontal electrodes.

< Effect of the Invention >

In the present invention, because the connection surface area of the electrical terminals has been
enlarged as described above, the electrical conduction failure that frequently occurs during conventional
thermal compression bonding due to stress on the FPC board is eliminated, thus improving electrical
connection strength. As a result, reliability is improved.

4. Brief Description of the Drawings

FIG. 1 is a diagram used to explain an embodiment of the present invention, FIG. 2 is a diagram used
to explain the steps for the embodiment of the present invention, FIG. 3 is a diagram used to explain
another embodiment of the present invention, FIG. 4 is a plan view of an example of the prior art, FIG.
5 is a detailed cross-sectional view of an example of the prior art, and FIG. 6 is a diagram used to
explain an example of the prior art.

1 ... LCD panel
2 ... FPC board
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3 ... PWB board

4 ... ITO film

5 ... Wiring electrode

W1 ... Pattern width near both terminals on the LCD side

W ... Pattern width in the center
Ws ... Pattern width near both terminals on the PWB side

Utility Model Applicant Sharp Corporation

Agent Hajime NISHIDA, Patent Attorney
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TRANSLATION CERTIFICATION

Date: July 11, 2025

To whom it may concern:

This is to certify that the attached translation is an accurate representation of the documents received by
this office. The translation was completed from:

e Japanese
To:
e English (USA)

The documents are designated as:
e (01 _JUHO03-125334

Emily Paras, Project Manager in this company, attests to the following:

“To the best of my knowledge, the aforementioned documents are a true, full and accurate translation of
the specified documents.”

_.&M

Signature of Emily Paras
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