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(54) [Title of the Invention]
Liquid Crystal Display Device

(57) [Abstract]

[Problem to be Solved]

To provide a liquid crystal display device that prevents
malfunctions of the liquid crystal panel driving circuit
even when the transmitted signal is a high-frequency
signal with waveform distortion.

[Means for Solving the Problem]

In order to prevent malfunctioning of the driving circuit
due to high-frequency signals, the width bbb of the
external connection terminal of the signal terminal for the

1 ... Transparent substrate
high-frequency signal is made wider than the width aaa of e 2 ... Rear transparent substrate
other external connection terminals. Additionally, the 5 ... Liquid crystal display section
number of terminals contributing to the connection of 6 ... Liquid crystal driving IC
zero-ohm connectors 11 is increased. As a result, the 7a, 7b ... Connection parts of the transparent
connection impedance is lowered, and malfunctions can be substrate electrodes
reliably prevented. 8a, 8b ... Wiring lead-out parts of the

transparent substrate electrodes
9 ... Transparent substrate electrode (external
connection terminal)
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[Scope of Patent Claims]

Claim 1:

A liquid crystal display device in which a liquid crystal display
section and a driving circuit related to driving this display section
are integrally formed on a transparent substrate,

wherein multiple types of terminal widths and pitches between
adjacent external connection terminals of the driving circuit are
provided,

and the terminal width and the pitch between adjacent external
connection terminals that transmit high-frequency signals such as
clock signals or data signals of the driving circuit are formed wider
than those of other external connection terminals.

Claim 2:

The liquid crystal display device according to Claim 1, wherein the
external connection terminals of the driving circuit are terminals
connected to a uniaxial conductive rubber connector.

[Detailed Description of the Invention]

[0001] [Technical Field of the Invention]

The present invention relates to a liquid crystal display device in
which a liquid crystal display section and a driving circuit for
driving the display section are integrally formed on a transparent
substrate, and more particularly to the electrode structure of such a
device.

[0002] [Background Art]

In recent years, with the miniaturization and thinning of electronic
devices, various mounting methods for liquid crystal display
devices have been developed.

Among them, the COG (Chip On Glass) method, in which a liquid
crystal driving IC is integrally mounted on the transparent substrate
of a liquid crystal display panel, is gaining popularity because it
eliminates the need for a tape carrier (unlike the TCP - Tape Carrier
Package method), and also simplifies the manufacturing process.
[0003]

Figures 3(a) and 3(b) are a front view and a side view, respectively,
of a conventional liquid crystal display device.

As shown in these figures, the liquid crystal display device includes:
a front transparent substrate (1), a rear transparent substrate (2), a
front polarizing plate (3), a rear polarizing plate (4), a liquid crystal
display section (5), a liquid crystal panel driving IC (6), a
transparent substrate electrode (9) functioning as an external
connection terminal, which includes a connection section (7a) and a
wiring lead-out section (8a).

The connection section (7a) of the transparent substrate electrode
(9) is electrically connected to the liquid crystal panel driving IC (6)
through the wiring lead-out section (8a).

[0004]

Figure 4 is a bottom view showing the connection part of a
conventional liquid crystal display device to a printed circuit board.
10a denotes the electrode part of the printed circuit board (10). 11
denotes a zebra rubber connector used as a uniaxial conductive
rubber connector, composed of conductive sections (11a) and
insulating sections (11b) alternately formed at a fixed pitch. The
connection section (7a) of the transparent substrate electrode (9) is
electrically connected to the electrode section (10a) of the printed
board (10) through the conductive sections (11a) of the zebra rubber
connector (11).

[0005]

As shown in Figures 3 and 4, the connection portion 7a of the
transparent substrate electrode 9 and the electrode portion 10a of
the printed circuit board 10 are formed with a fixed terminal
width W1 and a fixed pitch P1 between adjacent external
connection terminals.

[0006] [Problem to be Solved by the Invention]

However, the connection resistance through each conductive
section 11a of the zebra rubber connector 11 is relatively high,
around 2-5 kQ.

Due to this high connection resistance from the electrode portion
10a of the printed circuit board 10 through the conductive section
11a of the zebra rubber connector 11 to the connection portion 7a
of the transparent substrate electrode 9, signal waveforms may
become distorted when transmitting high-frequency signals such
as clock or data signals. This distortion may cause malfunctioning
of the liquid crystal panel driving IC 6 or the driving circuit of the
panel.

[0007]

The present invention aims to resolve the above problem and to
provide a liquid crystal display device in which even high-
frequency signals can be transmitted without waveform
distortion, thereby preventing malfunctions in the liquid crystal
panel driving circuit.

[0008] [Means for Solving the Problem]

To address the above issues, the invention provides a liquid
crystal display device in which a liquid crystal display section
and a driving circuit related to its operation are integrally formed
on a transparent substrate.

In this device, multiple types of terminal widths and pitches
between adjacent external connection terminals of the driving
circuit are provided.

The terminal width and pitch for external connection terminals
that transmit high-frequency signals such as clock or data signals
are made wider than those for other external connection
terminals.

By adopting this structure, signal waveform distortion is
minimized even at high frequencies, thus preventing malfunctions
of the liquid crystal panel driving circuit.

er than those for other external connection terminals.

By adopting this structure, signal waveform distortion is
minimized even at high frequencies, thus preventing malfunctions
of the liquid crystal panel driving circuit.

[0009] [Embodiment of the Invention]

The invention described in Claim 1 relates to a liquid crystal
display device in which a liquid crystal display section and its
driving circuit are integrally formed on a transparent substrate.
Multiple types of terminal widths and pitches between adjacent
external connection terminals of the driving circuit are provided.
For terminals transmitting high-frequency signals such as clock
or data signals, both the terminal width and pitch are made wider
than for other terminals.

As a result, the connection resistance of these high-frequency
signal terminals is reduced, thereby preventing malfunctions of
the driving circuit of the liquid crystal panel.

istance of these high-frequency signal terminals is reduced,
thereby preventing malfunctions of the driving circuit of the
liquid crystal panel.

[0010]

The invention described in Claim 2 relates to the liquid crystal
display device in Claim 1, where the external connection
terminals of the driving circuit are terminals connected to a
uniaxial conductive rubber connector.

As a result, the external connection terminals transmitting high-
frequency signals are connected to a larger number of conductive
parts within the uniaxial conductive rubber connector. This
reduces the connection resistance and thus effectively prevents
malfunctions of the driving circuit in the liquid crystal panel.

in the liquid crystal panel. IPR2025-01396
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[0011]

A preferred embodiment of the present invention will be described
below with reference to the drawings. Components having the same
functions as in the prior art are labeled with the same reference
numerals.

Figures 1(a) and 1(b) are a front view and a side view, respectively, of a
liquid crystal display device according to one embodiment of the
present invention.

As shown in these figures, the liquid crystal display device includes:

a front transparent substrate (1), a rear transparent substrate (2), a front
polarizing plate (3), a rear polarizing plate (4), a liquid crystal display
section (5), a liquid crystal panel driving IC (6), and a transparent
substrate electrode (9) as an external connection terminal, which
includes connection portions 7a and 7b and wiring lead-out portions 8a
and 8b. The connection portions 7a and 7b of the transparent substrate
electrode (9) are electrically connected to the liquid crystal panel
driving IC (6) via the wiring lead-out portions 8a and 8b.

[0012]

Figure 2 is a bottom view showing the connection portion of the liquid
crystal display device of this embodiment to a printed circuit board.
10a and 10b are electrode portions of the printed circuit board (10),11 is
a zebra rubber connector serving as a uniaxial conductive rubber
connector. In the zebra rubber connector (11), conductive sections 11a
and insulating sections 11b are alternately arranged at a constant pitch.
When the transparent substrate electrode (9) is mounted on the printed
circuit board (10), its connection portion 7a is electrically connected to
the electrode portions 10a and 10b of the printed board (10) via the
conductive sections 11a of the zebra rubber connector (11).

Note: While a structure to compress the zebra rubber connector (11) is
required, it is omitted from Figure 2 for simplicity.

[0013]

Here, the connection portion 7b of the transparent substrate electrode
9, the wiring extension portion 8b, and the electrode portion 10b of the
printed circuit board 10 serve as terminals for transmitting high-
frequency signals such as clock signals or data signals of the liquid
crystal panel driving circuit. The terminal width W2 and the pitch P2
between adjacent terminals of the connection portion 7b of the
transparent substrate electrode 9 and the electrode portion 10b of the
printed circuit board 10 are formed wider than the terminal width W1
and the pitch P1 between adjacent terminals of other external
connection terminals (the connection portion 7a of the transparent
substrate electrode 9 and the electrode portion 10a of the printed circuit
board 10). Additionally, the terminal width of the wiring extension
portion 8b connected to the connection portion 7b of the transparent
substrate electrode 9 is also formed wider than the terminal width of the
wiring extension portion 8a of other transparent substrate electrodes 9.

[0014]

As a result of adopting such an electrode structure, the number of
conductive sections 11a in the zebra rubber connector (11) that connect
the connection portion 7b of the transparent substrate electrode (9) to
the electrode portion 10b of the printed board (10) becomes greater
than the number used in connecting the other portions (7a and 10a).
Therefore, the connection resistance via the conductive sections 11a of
the zebra rubber connector (11) at the terminals for transmitting high-
frequency signals (i.e., between 7b, 8b and 10b) is lower than the
connection resistance at other terminal portions of the transparent
substrate electrode (9).

., between 7b, 8b and 10b) is lower than the connection resistance at
other terminal portions of the transparent substrate electrode (9).

As a result, distortion of the signal waveform for high-frequency
signals is prevented, and malfunction of the liquid crystal panel driving
circuit (e.g., the liquid crystal panel driving IC 6) can be effectively
avoided.

[0015]

Moreover, at each connection point where high-frequency
signals are transmitted—specifically, between the connection
portion 7b and the wiring lead-out portion 8b of the transparent
substrate electrode 9 and the electrode portion 10b of the
printed circuit board 10—the terminal width is wider compared
to other areas (e.g., the connection portion 7a and wiring lead-
out portion 8a of the transparent substrate electrode 9 and the
electrode portion 10a of the printed board 10).

This reduces wiring resistance and contributes effectively to
the prevention of malfunctions.

Furthermore, as shown in Figure 1(a), the connection portion
7b of the transparent substrate electrode 9—which transmits
high-frequency signals—may be arranged closer to the liquid
crystal panel driving IC 6.

This enables the wiring lead-out portion 8b of the transparent
substrate electrode 9 to be shortened, thereby further reducing
wiring resistance, and also contributing to improved
malfunction prevention.

[0016]

In the above embodiment, the explanation was based on a
configuration having only two types of terminal widths and
pitches. However, the invention is not limited to this; it is
evident that even more variations in terminal widths and
pitches can be introduced and would produce similar functional
effects.

[0017] [Effect of the Invention]

As described above, according to the liquid crystal display
device of the present invention, multiple types of terminal
widths and pitches between adjacent external connection
terminals of the driving circuit are provided.

By configuring the terminal widths and pitches of the external
connection terminals that transmit high-frequency signals (e.g.,
clock signals or data signals) to be wider than those of other
external connection terminals, signal waveform distortion due
to wiring resistance in high-frequency signals can be
prevented, thereby avoiding malfunctions.

[0018]

Additionally, even if the external connection terminals are
prone to malfunction due to waveform distortion caused by
connection resistance through a uniaxial conductive rubber
connector—particularly in terminals transmitting high-
frequency signals such as clock signals—the invention allows
the connection resistance at those terminals to be reduced.

As a result, malfunctions of the liquid crystal panel driving
circuit can be effectively prevented, thereby improving the
reliability of the device.

[Figure 1] (a), (b): Front view and side view of a liquid crystal
display device according to one embodiment of the present
invention.

[Figure 2]: Bottom view showing the connection portion of the
liquid crystal display device to a printed circuit board,
according to the embodiment.

[Figure 3] (a), (b): Front view and side view of a conventional
liquid crystal display device.

[Figure 4]: Bottom view showing the connection portion of a
conventional liquid crystal display device to a printed circuit
board.
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[Explanation of Symbols]

1
2
5
6
7a, 7b
8a, 8b

Front transparent substrate *Q
Rear transparent substrate 10
Liquid crystal display section 10a, 10b
Liquid crystal panel driving IC 11
Connection section of transparent 11a
Wiring lead-out section of transparent
substrate electrode
[Figure 1]
(a) & 4 (b
3

P1 | | ! [ 1 ... Transparent substrate
e -sk—Js 2 ... Rear transparent substrate

5 ... Liquid crystal display section
6 ... Liquid crystal driving IC
7a, 7b ... Connection parts of the transparent
substrate electrodes
8a, 8b ... Wiring lead-out parts of the
transparent substrate electrodes
9 ... Transparent substrate electrode (external
connection terminal)

[Figure 3]

(a)

Ba. _p———r

Ta —

Transparent substrate electrode (external connection terminal)
Printed circuit board

Electrode section of printed circuit board

Zebra rubber connector (uniaxial conductive connector)

Conductive section of zebra rubber connector

[Figure 2]

10 ... Printed circuit board

10a, 10b ... Electrode portions of the printed circuit board

11 ... Zebra rubber connector (uniaxial conductive rubber connector)
11a ... Conductive section of the zebra rubber connector

[Figure 4]

Ma 11p 11a
' \ N_/ 10

=
S
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