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(57) [ABSTRACT]
[PROBLEM]

To improve the reliability of heat dispersion during
driving in an electro-optical device such as a liquid crystal
display device.

[MEANS FOR RESOLUTION]

An electro-optical device comprising: an electro-optical
panel (100), a first flexible substrate (200a) formed with a
first integrated circuit (210a) for driving the electro-optical
panel; and a second flexible substrate (200b), disposed so
as to face the first flexible substrate, formed with a second
integrated substrate (210b) for driving the electro-optical
panel. The first and second integrated circuits are disposed
on the first and second flexible substrates so as to be
offsetted from each other so as to not overlap in a plan
view.
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[PATENT CLAIMS]
[CLaM 1]

An electro-optical device, comprising:

an electro-optical panel;

a first flexible substrate formed with a first integrated circuit for driving the electro-optical panel; and

a second flexible substrate, disposed facing the first flexible substrate, formed with a second integrated circuit for driving the
electro-optical panel, wherein:

the first and second integrated circuits are disposed on the first and second flexible substrates offsetted from each other so as to
not overlap in a plan view.

[CLAM 2]

The electro-optical device set forth in claim 2 wherein:

the first and second integrated circuits are disposed on the first and second flexible substrates separated from each other by a
prescribed distance in a plan view.

[CLAM 3]

An electronic device comprising the electro-optical device set forth in claim 1 or 2.

[DETAILED EXPLANATION OF THE INVENTION]
[FIELD OF TECHNOLOGY ]
[0001]

The present invention relates to the technical fields of electro-optical devices such as, for example, liquid crystal display
devices, and electronic devices, such as, for example, liquid crystal projectors that comprise such electro-optical devices.
[BACKGROUND ART]

[0002]

For this type of electro-optical devices there are, for example, electro-optical devices configured from electro-optical panels
that carry out electro-optical operations such as display operations in pixel regions and flexible substrates on which are mounted
driver integrated circuits, which are responsible for at least a portion of the driving circuits for driving the electro-optical panels.
Electro-optical devices configured in this way enable miniaturization of the electro-optical panels, or enlargement of the pixel
regions relative to the size of the electro-optical panels, and the like, through separating a portion of the controlling circuits from
the electro-optical panels.

[0003]

For example, Patent Document 1 discloses a technology for carrying out driving of a device through electrically connecting to
a group of external input terminals in an electro-optical panel a first flexible substrate and a second flexible substrate on which
driver ICs are mounted.

[0004]

[Patent Document 1] Japanese Unexamined Patent Application Publication 2002-333640
[DISCLOSURE OF THE INVENTION]

[PROBLEM SOLVED BY THE PRESENT INVENTION]
[0005]

However, when driving an electro-optical panel using integrated circuits, there is the danger that failures or malfunctions may
occur in the device due to the heat produced by the integrated circuits when driving. In particular, in a configuration wherein a
plurality of integrated circuits are provided, such as in the technology set forth above, concentration of heat production increases
the rate with which failures and malfunctions occur. That is, there is a technical problem in that this reduces the device reliability.
[0006]

The present invention was created in contemplation of, for example, the problem area set forth above, and the object thereof is
to provide an electro-optical device able to improve reliability through reducing the effects of heat production during driving, and
to provide an electronic device equipped with such an electro-optical device.

[MEANS FOR SOLVING THE PROBLEM]
[0007]

In order to solve the problem set forth above, the electro-optical device according to the present invention comprises: an
electro-optical panel; a first flexible substrate formed with a first integrated circuit for driving the electro-optical panel; and a
second flexible substrate, disposed facing the first flexible substrate, formed with a second integrated circuit for driving the
electro-optical panel, wherein: the first and second integrated circuits are disposed on the first and second flexible substrates
offsetted from each other so as to not overlap in a plan view.

[0008]

The electro-optical device according to the present invention displays an image on a pixel region (or an image display region)
on an electro-optical panel, for example, through the electro-optical panel, such as, for example, a liquid crystal panel, or the like,
being driven by the first and second integrated circuits, or the like, during operation thereof. The first and second flexible
substrates are connected electrically to the electro-optical panel, and signals, such as image signals, various types of control
signals, and the like, are supplied to the electro-optical panel through the first and second flexible substrates. Note that typically
the first and second flexible substrates are connected to terminals that are disposed along one edge of the electro-optical panel.
That is, the first and second flexible substrates are disposed so that surfaces thereof overlap each other.

[0009]
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First and second integrated circuits for driving the electro-optical panel are formed respectively on the first and second flexible
substrates. That is, a first integrated circuit is formed on the first flexible substrate, and a second integrated circuit is formed on
the second flexible substrate. The first and second integrated circuits comprise driving circuits, and the like, for driving the
electro-optical panel and carry out various types of processes, such as, for example, conversions, corrections, synchronization,
and the like, on signals inputted through the flexible substrates and output them to the electro-optical panel. Note that the driving
circuits included in the first and second integrated circuits should be responsible for at least a portion of the driving circuits for
the electro-optical panel, and, for example, other driving circuits may be formed built into the electro-optical panel.

[0010]

In the present invention, the first and second integrated circuits in particular are disposed offsetted from each other on the first
and second flexible substrates so as to not overlap each other in a plan view. This can disperse the heat that is produced from the
first and second integrated circuits when driving the electro-optical device. That is, this makes it possible to avoid the
concentration heat that is produced from the first and second integrated circuits that would occur if the first and second integrated
circuits were disposed in proximity so as to overlap each other. Consequently, this can reduce the failures and malfunctions that
would occur due to the heat produced from the first and second integrated circuits.

[0011]

As explained above, the electro-optical device according to the present invention can disperse the heat that is produced by the
first and second integrated circuits. Consequently, this can reduce failures and malfunctions of the device due to heat. Thus, this
can improve the device reliability.

[0012]

One aspect of an electro-optical device according to the present invention is that the first and second integrated circuits are
disposed on the first and second flexible substrates with a prescribed distance therebetween in the plan view.
[0013]

In this aspect, there are spaces, of a prescribed distance, between the first and second integrated circuits on the first and second
flexible substrates in the plan view. This can disperse more effectively the heat produced by the first and second integrated
circuits while driving. Note that the "prescribed distance" is a distance that is able to prevent effectively failures, malfunctions,
and the like of the integrated circuits due to heating and may be set through carrying out simulations or measuring failure rates
due to failures and malfunctions caused by heating, while varying the distances between the integrated circuits.

[0014]

As described above, effectively dispersing the heat produced in the first and second integrated circuits can further reduce
failures and malfunctions of the device due to heating. The result is the ability to increase further the reliability of the device.
[0015]

In order to solve the problem set forth above, the electronic device according to the present invention comprises the electro-
optical device according to the present invention, described above (including the various aspects thereof).

[0016]

The electronic device according to the present invention comprises an electro-optical device according to the present invention,
described above, and thus enables achievement of various types of high-reliability electronic devices such as projection display
devices, televisions, mobile telephones, electronic organizers, word processors, video tape recorders with viewfinders or direct-
view monitors, workstations, video telephones, POS terminals, touch panels, and the like. Moreover, electrophoresis devices, and
the like, such as, for example, electronic paper, and the like, may be achieved as electronic devices according to the present
invention.

[0017]

Other effects and benefits of the present invention will become apparent from the best mode for carrying out the present

invention, explained below.
[BEST MODE FOR CARRYING OUT THE PRESENT INVENTION]
[0018]

An embodiment according to the present invention will be explained below in reference to the figures.
[0019]
<ELECTRO-OPTICAL DEVICE>

An electro-optical device according to the present invention will be explained in reference to FIG. 1 through FIG. 6. In the
embodiment below, a liquid crystal device of a TFT (Thin Film Transistor) active matrix-driven type, of a type with built-in
driving circuits, will be used as an example of an electro-optical device according to the present invention.

[0020]

An electro-optical panel in the electro-optical device according to the present embodiment will be explained first in reference
to FIG. 1 and FIG. 2. Here, FIG. 1 is a plan view showing the configuration of an electro-optical panel according to the present
invention, and FIG. 2 is a cross-sectional drawing along the section H-H' in FIG. 1. Note that FIG. 1, for convenience in
explanation, omits the external circuit connecting terminal 102 and the signal interconnections that are connected electrically to
the data line driving circuit 101, scan line driving circuit 104, and the like.

[0021]

In FIG. 1 and FIG. 2, in the electro-optical panel 100 according to the present embodiment, a TFT array substrate 10 and an
opposing substrate 20 are disposed facing each other. The TFT array substrate 10 is an example of a "substrate" in the present
invention and may be, for example, a transparent substrate such as a quartz substrate, glass substrate, or the like, or may be a
silicon substrate, or the like. The opposing substrate 20 is a transparent substrate, such as, for example, a quartz substrate, a glass
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substrate, or the like. A liquid crystal layer 50 is filled between the TFT array substrate 10 and the opposing substrate 20. The
TFT array substrate 10 and the opposing substrate 20 are bonded together by a seal member 52 that is provided in a seal region
that is positioned on the periphery of an image display region 10a in which a plurality of pixel electrodes is provided.

[0022]

The seal member 52 is made from, for example, an ultraviolet radiation curable resin, thermally curable resin, or the like, for
bonding the two substrates together, and is cured, through exposure to ultraviolet radiation, heating, or the like, after coating onto
the TFT array substrate 10 in the manufacturing process. A spacer material, such as glass fibers or glass beads, is dispersed into
the seal member 52 so as to achieve a prescribed value (that is, an inter-substrate gap) between the TFT array substrate 10 and the
opposing substrate 20.

[0023]

An opaque frame film 53 for defining a frame region of the image display region 10a is disposed on the opposing substrate 20
side, parallel to, and inside of, the seal region wherein the seal member 52 is disposed. That is, some or all of such an opaque
frame film 53 is disposed as a built-in opaque film on the TFT array substrate 10 side.

[0024]

On the peripheral region, in a region positioned to the outside of the seal region wherein the seal member 52 is disposed, data
line driving circuits 101 and a plurality of external circuit connecting terminals 102 (that is, external circuit connecting terminals
102a and 102b) are disposed along one edge of the TFT array substrate 10. Scan line driving circuits 104 are disposed along the
two edges that are adjacent to the aforementioned one edge, so as to be covered by the opaque frame film 53. Moreover, a
plurality of interconnections 105 are disposed, covered by the opaque frame film 53, along the remaining edge of the TFT array
substrate 10, so as to connect between the scan line driving circuits 104 that are disposed on both sides of the image display
region 10a.

[0025]

Here, in the electro-optical panel 100 according to the present embodiment, the plurality of external circuit connecting
terminals 102, described above, are provided in two rows in order to connect respectively to the first and second flexible
substrates, described below. That is, as illustrated in FIG. 1, of the plurality of external circuit connecting terminals 102, a
plurality of first external circuit connecting terminals 102a is laid out along one edge of the TFT array substrate 10, and of the
plurality of external circuit connecting terminals 102, a plurality of second external circuit connecting terminals 102b are
provided laid out along the plurality of first external circuit connecting terminals 102a on the side that is nearer to the data line
driving circuit 101 than is the plurality of first external circuit connecting terminals 102a. Note that an example of connections
with the flexible substrate will be described below.

[0026]

Top and bottom conductor terminals 106, for connecting between the two substrates through top/bottom conductor materials
107, are disposed in regions of the opposing substrate 20, on the four corner portions thereof, that face the TFT array substrate
10. This enables electrical conductivity between the TFT array substrate 10 and the opposing substrate 20.

[0027]

In FIG. 2, an orientation film is formed over the pixel electrodes 9a after formation of the TFTs for pixel switching, and of the
interconnections, such as scan lines, data lines, and the like, on the TFT array substrate 10. The pixel electrodes 9a are made from
a transparent electrically conductive film such as, for example, an ITO (Indium Tin Oxide) film, and the orientation film is made
from an organic film such as, for example, a polyimide film, or the like. On the other hand, opposing electrodes 21 are provided
across the entire surface of the opposing substrate 20 after formation of a light blocking film 23 in the form of a grid or in the
form of stripes, and an orientation film is formed as the topmost layer part. The opposing electrodes 21 are formed from a
transparent electrically conductive film, such as an ITO film, and the orientation film comprises an organic film, such as a
polyimide film. A liquid crystal layer 50 is formed between the opposing substrate 20 and the TFT array substrate 10, configured
in this way, wherein pixel electrodes 9a and opposing electrodes 21 are arranged so as to face each other. The liquid crystal layer
50 is made from a liquid crystal that is of a single moiety or a mixture of a plurality of moieties of nematic liquid crystals, and
assumes a prescribed aligned state between the pair of orientation films.

[0028]

Note that in addition to these driving circuits, such as the data line driving circuits 101 and the scan line driving circuits 104,
and the like, sampling circuits for sampling the image signal on the image signal lines and supplying them to the data lines, pre-
charging circuits for supplying pre-charge signals of prescribed voltage levels to each of a plurality of data lines in advance of the
image signals, testing circuits for testing for the quality, defects, and the like, of the electro-optical device during manufacturing
and at the time of shipping, and the like, are formed over the TFT array substrate 10 depicted in FIG. 1 and FIG. 2.

[0029]

The electrical configuration of the pixel portion of an electro-optical panel according to the present embodiment will be
explained next in reference to FIG. 3. Here, FIG. 3 is an equivalent circuit diagram for the various types of elements and
interconnections in a plurality of pixels formed in the form of a matrix for structuring an image display region of an electro-
optical panel according to the present embodiment.

[0030]

In FIG. 3, a pixel electrode 9a and a TFT 30 are formed in each of a plurality of pixels that are formed in the form of a matrix
for structuring the image display region 10a (referencing FIG. 1). The TFT 30 is connected electrically to the pixel electrode 9a
to control switching of the pixel electrode 9a during operation of the electro-optical panel 100 according to the present
embodiment. The data line 6a to which the image signal is supplied is connected electrically to the source of the TFT 30. Image
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signals S1, S2, ..., Sn that are written to the data line 6a may be supplied sequentially to lines in this sequence or may be supplied
in groups to each of pluralities of data lines 6a that are mutually adjacent.

[0031]

The scan line 3a is connected electrically to the gate of the TFT 30. The electro-optical panel 100 according to the present
embodiment is configured so as to apply the scan signals G1, G2,..., Gm sequentially to the lines, in this sequence, in pulses to
the scan lines 3a with the prescribed timing. The pixel electrode 9a is connected electrically to the drain of the TFT 30, and image
signals S1, S2,...,Sn, supplied from the data lines 6a, are written with a prescribed timing through closing the switch of the TFT
30 that is the switching element for a prescribed time interval. The image signals S1, S2,..., Sn of prescribed levels, written
through the pixel electrode 9a to the liquid crystal, as an example of an electro-optical substance, are held for a prescribed period
between the pixel electrode 9a and the opposing electrode that is formed on the opposing substrate.

[0032]

The liquid crystal that structures the liquid crystal layer 50 (referencing FIG. 2) can modulate light, producing a gradation
display, through changing the orientation and order of the molecular arrangement in response to the voltage level that is applied.
In the normally white mode, the transparency of incident light is reduced in response to the voltage that is applied by the
individual pixel unit, whereas in the normally black mode, the transparency with respect to the incident light is increased in
response to the voltage that is applied by the individual pixel unit so that light will be emitted from the electro-optical panel 100
as a whole with contrast depending on the image signal.

[0033]

Here, in order to prevent leakage of the image signal that is stored, an accumulation capacitance 70 is added in parallel to the
liquid crystal capacitance that is formed between the pixel electrode 9a and the opposing electrode 21 (referencing FIG. 2). The
accumulation capacitance 70 is a capacitive element that functions as a storage capacitance for temporarily holding the electro-
potential of the individual pixel electrode 9a depending on the supply of the image signal. One of the electrodes of the
accumulation capacitance 70 is connected to the drain of the TFT 30 in parallel to the pixel electrode 9a, and the other electrode
is connected to a fixed electropotential capacitance line 300 so as to have a fixed electropotential. This accumulation capacitance
70 can improve the electropotential holding characteristics in the pixel electrode 9a, which can improve the display
characteristics, such as improved contrast and reduced flicker.

[0034]

The overall structure of an electro-optical device according to the present embodiment will be explained next in reference to
FIG. 4 through FIG. 6. Here, FIG. 4 is a perspective diagram depicting the overall structure of an electro-optical device according
to the present embodiment. Additionally, FIG. 5 is a top view depicting the respective placement locations of the first and second
integrated circuits, and FIG. 6 is a side view depicting the respective placement locations of the first and second integrated
circuits. Note that in the drawings below, constituent elements in the electro-optical panel depicted in FIG. 1 and FIG. 2 may be
omitted arbitrarily.

[0035]

In FIG. 4, the electro-optical device according to the present embodiment is configured comprising the electro-optical panel
100, described above, a first flexible substrate 200a formed with the first integrated circuit 210a, and a second flexible substrate
200b, formed with a second integrated circuit 210b.

[0036]

The first flexible substrate 200a is connected electrically to the first external circuit connecting terminal 102a in the electro-
optical panel 100. Moreover, the second flexible substrate 200b is connected electrically to the second external circuit connecting
terminal 102b in the electro-optical panel. In addition, the first flexible substrate 200a and the second flexible substrate 200b are
disposed so as to be mutually overlapping. Note that the end portions of the first flexible substrate 200a and second flexible
substrate 200b on the sides that are not connected to the electro-optical panel 100 are connected electrically to circuit boards, or
the like, not illustrated. That is, image signals are supplied from the circuit boards, or the like, through the first flexible substrate
200a and the second flexible substrate 200b to the electro-optical panel 100.

[0037]

The first integrated circuit 210a and the second integrated circuit 210b that are formed on the first flexible substrate 200a and
the second flexible substrate 200b each include driving circuits for driving the electro-optical panel 100. Given this, during
operation of the device, each of these are responsible for at least a portion of driving of the electro-optical panel 100. More
specifically, for example, they perform outputting of data to the pixel rows into which data is being written, as well as sequential
latching (i.e., holding) of data related to the pixel rows into which data will be written next. Moreover, the configuration may be
one wherein they perform correction processes such as gamma correction, serial-parallel conversion, or the like.

[0038]

As described above, the provision of two flexible substrates 200 and two integrated circuits 210 enables more data to be
processed simultaneously than when compared to a case wherein there is a single flexible substrate and a single integrated circuit.
For example, the data can still be processed reliably even when there is an increase in the amount of data to be processed
accompanying increased resolution of the device.

[0039]

Specifically, when increasing resolution from a so-called 2K panel that is an electro-optical panel wherein 2048 x 1080 pixels
are laid out, to a so-called 4K panel that is an electro-optical panel wherein 4096 x 2160 pixels are laid out, the number of pixels
to be controlled is quadrupled. That is, simple calculations require processing of four times as much data. In this state, even if it is
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not possible to process all of the data using a single integrated circuit 210, it becomes possible to process data reliably through
the provision of two integrated circuits 210.
[0040]

Moreover, when the amount of data to be processed is increased as described above, the numbers of the various types of
interconnections in the device and the number of external circuit connecting terminals 102 and the like are also larger. However,
when achieving miniaturization of the device, it would be undesirable for the electro-optical device 100 to be made bigger. Given
this, if the size of the electro-optical device 100 held constant, the pitch of the various types of interconnections and the external
circuit connecting terminals 102 and the like will be narrower commensurate with the increases in the quantities thereof.

[0041]

Even in this state, there will be an effect through increasing the numbers of flexible substrates 200 and integrated circuits 210.
For example, as depicted in FIG. 1, having two ranks of external circuit connecting terminals 102 and connecting two flexible
substrates 200 enables provision of twice as many external circuit connecting terminals 102 without changing the pitch. That is,
this enables an increase in resolution while accommodating the need for miniaturization.

[0042]

However, with a configuration such that two integrated circuits 210 are provided, as described above, there will be an increase
in the amount of heating in the integrated circuit 210 if no countermeasures are taken. That is, the amount of heating will increase
proportional to the number of integrated circuits 210 that are provided. When the amount of heating is increased, there will be an
increase in the likelihood that there will be failures, malfunctions, or the like in the device due to heat. Thus, there will be a
reduction in reliability of the device.

[0043]

In this respect, in the electro-optical device according to the present embodiment, the first integrated circuit 210a and the
second integrated circuit 210b are disposed so as to be offsetted from each other so as to not be mutually overlapping, thereby
dispersing the heat that is produced from the first integrated circuit 210a and the second integrated circuit 210b, respectively,
while driving.

[0044]

The first integrated circuit 210a and the second integrated circuit 210b, as illustrated in FIG. 5 and FIG. 6, are disposed with
spaces of a distance W therebetween. Through this, the heat can be dispersed more efficiently than when compared to a case
wherein the first integrated circuit 210a and the second integrated circuit 210b are arranged so as to be mutually overlapping. The
dispersion of the heat is able to prevent the heat from concentrating at a specific location in the device. That is, this can prevent
an increase in problems wherein the temperature at a specific location will be enough to cause malfunctions or failures in the
device.

[0045]

Note that FIG. 5 and FIG. 6 depict a state wherein the first flexible substrate 200a and the second flexible substrate 200b are
arranged in parallel, but, typically, the first flexible substrate 200a and the second flexible substrate 200b are arranged in a state
wherein each is flexed. Even in such a case, if the first integrated circuit 210a and the second integrated circuit 210b are offsetted
from each other in the state wherein they are arranged, the effects of the present invention will be achieved reliably.

[0046]

As explained above, the electro-optical device according to the present embodiment is able to disperse the heat produced by
the first integrated circuit 210a and the second integrated circuit 210b. Consequently, this can reduce the failures and
malfunctions of the device due to heat. This can improve the reliability of the device.

[0047]

Note that while in the embodiments set forth above, the explanation was for a case wherein there were two flexible substrates
and two integrated circuits, a plurality of integrated circuits may be formed on each flexible substrate, and three or more flexible
substrates may be provided. For example, a plurality of first integrated circuits may be formed on the first flexible substrate 200a,
and a plurality of second integrated circuits may be formed on the second flexible substrate 200b so as to not be overlapping with
the first integrated circuits. Conversely, a third flexible substrate formed with third integrated circuits may be provided as well,
and the third integrated circuits may be disposed offsetted from the first and second integrated circuits so as to not overlap with
the first and second integrated circuits. In any of these cases, arranging the integrated circuits on each of the flexible substrates so
that they do not overlap each other can disperse the heat from the integrated circuits on the various flexible substrates in the same
manner as with the electro-optical device according to the present embodiment.

[0048]
<ELECTRONIC DEVICE>

Cases wherein the liquid crystal device that is an electro-optical device, described above, is applied to a variety of electronic
devices will be explained next. Here, FIG. 7 is a plan view depicting a configuration example of a projector. A projector that uses
this liquid crystal device as light valves will be explained below.

[0049]

As depicted in FIG. 7, a lamp unit 1102, comprising a white light source such as a halogen lamp or the like is provided within
a projector 1100. The projected light emitted from the lamp unit 1102 is separated into the three primary colors of RGB by a
four-layer mirror 1106 and a two-layer dichroic mirror 1108, arranged within a light guide 1104, which are incident on liquid
crystal panels 1110R, 1110B, and 1110G as light valves corresponding to each of the primary colors.

[0050]
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The configurations of the liquid crystal panels 1110R, 1110B, and 1110G are identical to the liquid crystal device that was
described above and are driven, respectively, by R, G, B source color signals supplied from an image signal processing circuit.
Given this, the beams that are modulated by these liquid crystal panels are incident, from three directions, on a dichroic prism
1112. In this dichroic prism 1112, the R and B beams are refracted by 90°, but the G beam travels straight. Consequently, the
result is that the images of the individual colors are combined and a color image is projected onto a screen or the like through a
projection lens 1114.

[0051]

Here, when viewing a display image through the respective liquid crystal panels 1110R, 1110B, and 1110G, the display image
by the liquid crystal panel 1110G must be reversed left-and-right with respect to the display images by the liquid crystal panels
1110R and 1110B.

[0052]

Note that there is no need to provide color filters because the beams corresponding to each of the R, G, and B primary colors
are incident through the dichroic mirror 1108 into the liquid crystal panels 1110R, 1110B, and 1110G.
[0053]

Note that along with the electronic device explained in reference to FIG. 7, there are mobile personal computers, mobile
telephones, liquid crystal televisions, viewfinder-type and direct-monitor-type video tape recorders, car navigation devices,
pagers, electronic organizers, electronic calculators, word processors, workstations, video telephones, POS terminals, and devices
equipped with touch panels. Additionally, application to these various types of electronic devices is possible as well.

[0054]

Additionally, the present invention can be applied not only to the liquid crystal devices explained in the various embodiments
set forth above, but also to reflective liquid crystal devices (LCOS), plasma displays (PDP), electric field emission-type displays
(FED, SED), organic EL displays, digital micromirror devices (DMD), electrophoresis devices, and the like.

[0055]

The present invention is not limited to the embodiments set forth above, but rather may be modified as appropriate in a range
that does not contradict the spirit or concept of the invention as read from the claims and the specification as a whole, where the
electro-optical devices accompanying such modifications, and electronic devices equipped with such electro-optic devices, are
included within the scope of the present invention.

[BRIEF DESCRIPTIONS OF THE DRAWINGS]
[0056]

FIG. 1 is a plan view depicting a configuration of an electro-optical panel according to an embodiment.

FIG. 2 is a cross-sectional drawing along the section H-H' of FIG. 1.

FIG. 3 is an equivalent circuit diagram of the various types of elements and interconnections and the like for structuring an
image display region of an electro-optical panel.

FIG. 4 is a perspective diagram depicting the overall structure of an electro-optical device according to an embodiment.

FIG. 5 is a top view depicting the respective placement locations of first and second integrated circuits.

FIG. 6 is a side view depicting the respective placement locations of first and second integrated circuits.

FIG. 7 is a plan view depicting a structure of a projector that is an example of an electronic device to which an electro-optical
device is applied.

[EXPLANATION OF REFERENCE SYMBOLS]
[0057]

3a: Scan Line

6a: Data Line

9a: Pixel Electrode

10: TFT Array Substrate

10a: Image Display Region

20: Opposing Substrate

30: TFT

50: Liquid Crystal Layer

100: Electro-Optical Panel

101: Data Line Driving Circuit

102: External Circuit Connecting Terminal

104: Scan Line Driving Circuit

200: Flexible Substrate

210: Integrated Circuit
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Date: June 23, 2025

To whom it may concern:

I, Dr. Warren Smith, a translator fluent in the Japanese and English (USA) languages, on behalf
of Morningside, do solemnly and sincerely declare, under penalty of perjury of the laws of the

United States of America, that the following is, to the best of my knowledge and belief, a true
and correct translation of the document(s) listed below in a form that best reflects the intention
and meaning of the original text. The document is designated as:

JP2009168877A1_ENGLISH.doc

Executed on June 29, 2025

Uy

(SIGNATURE)

Warren W. Smith
(PRINTED SIGNATURE)
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