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SPECIFICATION
Title of Invention
ELECTRO-OPTICAL DEVICE AND ELECTRONIC APPARATUS
CLAIMS
1. An electro-optical device comprising:
on a substrate:
a pixel electrode;
a thin-film transistor connected to the pixel electrode; and
a scan line and a data line connected to the thin-film transistor;
wherein the scan line has a wide portion, which serves as a gate electrode, at a portion
of the thin-film transistor that opposes a channel region, and has a narrow portion at another
portion of the thin-film transistor.
2. The electro-optical device according to claim 1, wherein the wide portion includes a
portion formed such that it extends from the narrow portion.
3. The electro-optical device according to claim 1 or claim 2, wherein the wide portion
includes a portion that is formed such that it is connected to the narrow portion.
4. The electro-optical device according to any one of claims 1-3, wherein:
the scan line extends in a direction that intersects the direction in which the channel
region extends; and
the wide portion extends in one or both directions in which the channel region
extends.
5. The electro-optical device according to any one of claims 1-4, wherein:
the pixel electrodes are arrayed in a matrix; and
each channel region is formed within an intersecting region in which intersects,
viewed planarly: a longitudinal first gap, which extends such that it threads between mutually
adjacent pixel electrodes interposing the scan line; and a longitudinal second gap, which
extends such that it threads between mutually adjacent pixel electrodes interposing the data
line.
6. The electro-optical device according to claim 5, wherein:
the narrow portion is formed at a location that deviates from the center of the first
gap; and
the wide portion is formed at the center of the first gap within the intersecting region.
7. The electro-optical device according to claim 6, wherein the wide portion is formed at the

center of the second gap within the intersecting region.
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8. An electronic apparatus comprising the electro-optical device according to any one of
claims 1-7.

DESCRIPTION OF THE INVENTION

[0001]

TECHNICAL FIELD PERTAINING TO THE INVENTION

The present invention pertains to the technical fields of an electro-optical device
capable of active-matrix drive and to an electronic apparatus equipped with that electro-
optical device.

[0002]
BACKGROUND ART

An electro-optical device is conventionally known that comprises: a pair of substrates
interposing an electro-optical substance, such as liquid crystal; electrodes, which are provided
on each substrate of the pair of substrates for impressing an electric field on the electro-
optical substance; etc. Here, the electrodes are used to impress an electric field on the electro-
optical substance to appropriately change the state of the electro-optical substance.
Furthermore, according to such an electro-optical device, if light emitted from, for example, a
light source is caused to impinge the apparatus and the state of the electro-optical substance is
appropriately changed as described above, then it becomes possible to control the
transmittance of that light, and thereby it becomes possible to display an image.

[0003]

Furthermore, with regard to such an electro-optical device, one capable of so-called
active-matrix drive is known that comprises, on one substrate of the pair of substrates, pixel
electrodes, which serve as the electrodes and are arrayed in a matrix, and that comprises:
thin-film transistors (thin-film transistors; hereinbelow, called "TFTs" as appropriate), which
are respectively connected to the pixel electrodes; scan lines and data lines, which are
connected to each of the TFTs and are provided in parallel in both the row and column
directions; etc. Thereby, it becomes possible to control the impressing of an electric field on
the electro-optical substance for each individual pixel demarcated by the corresponding pixel
electrode or by the corresponding scan lines and the corresponding data lines, and thereby to
control the transmittance of the light for each pixel.

[0004]
PROBLEMS TO BE SOLVED BY THE INVENTION
Nevertheless, the existing electro-optical device has the following problem. That is,

with regard to the electro-optical device capable of active-matrix drive as described above, to
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start with it is necessary to drive the TFTs accurately; however, it is becoming more difficult
to achieve that while satisfying the demand in recent years to make the electro-optical device
high definition and compact.

[0005]

Here, each TFT comprises: a semiconductor layer, which has a channel region, a
source region, and a drain region; and a gate electrode, which is provided via an insulating
film so as to cover at least a portion of the channel region in the semiconductor layer; and
controls the flow of electric current by impressing or not impressing an electric field on the
channel region through energizing or not energizing the gate electrode.

[0006]

At this time, important items in deciding the characteristics of the TFT are how long
to make the channel region, i.e., the so-called "channel length," and how wide to make the
channel region, i.e., the so-called "channel width"; in other words, how large to make the
channel region. In addition, how to lay out the gate electrode on the channel region is also
extremely important. Incidentally, in the past, an electrically conductive member electrically
connected to the scan line or a member that constituted a portion of the scan line was
allocated as the gate electrode; however, in such a situation, the arrangement between the
scan line itself and the channel region became a problem.

[0007]

In short, there is demand to achieve a suitable arrangement between the TFT or the
channel region and the scan line or the gate electrode, taking into consideration the demand to
make the electro-optical device high definition, which was described above; and it is required
to achieve accurate operation using the TFT configured in this manner; however, these are
not easy to achieve.

[0008]

For example, to drive the electro-optical device, it is of course not the case that it
would be sufficient if there were only the TFT, the scan line, and the gate electrode, and it is
necessary to provide other various structural elements; in balancing these, it is easy to
imagine that it is generally difficult to achieve the arrangement and adjustment as described
above. In addition, when light impinges the channel region of the TFT, a problem arises in
that a light-leakage current is generated, and therefore there is also demand to prevent this.
That is, it is preferable that the TFT is isolated, as much as possible, from a light-transmitting
region, more specifically the pixel electrode, which is the region where light that actually

contributes to image display for each pixel exits by transmission or reflection; however, if
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this must be satisfied given the demand to make it high definition, then the arrangement and
adjustment described above face even more difficult problems.
[0009]

The present invention was conceived considering the above-mentioned problems, and
an object of the present invention is to provide: an electro-optical device, in which adjustment
of the arrangement relationship between the gate electrode and the scan line is more easily
achieved and in which accurate drive of the TFT is made possible; and an electronic device
equipped with the electro-optical device.

[0010]
MEANS FOR SOLVING THE PROBLEMS

To solve the aforementioned problems, an electro-optical device according to the
present invention comprises: on a substrate: a pixel electrode; a thin-film transistor connected
to the pixel electrode; and a scan line and a data line connected to the thin-film transistor;
wherein the scan line has a wide portion, which serves as a gate electrode, at a portion of the
thin-film transistor that opposes a channel region, and has a narrow portion at another portion
of the thin-film transistor.

[0011]

According to the electro-optical device of the present invention, the pixel electrodes
can be active-matrix driven by supplying scan signals and image signals to the thin-film
transistors via the scan lines and the data lines.

[0012]

Furthermore, in particular, according to the present invention, because the scan line
has the wide portion, which serves as the gate electrode, at a portion of the thin-film transistor
that opposes the channel region and has the narrow portion at another portion of the thin-film
transistor, the adjustment and determination of the arrangement relationship between the thin-
film transistor or its channel region and the scan line can be adjusted and determined more
easily than in the past even though narrowing or the like of the scan line can be achieved.
[0013]

For example, in the situation in which a plurality of the pixel electrodes are arrayed in
a matrix shape, the locations most spaced apart from the corner portions of each individual
pixel electrode, in other words, when assuming that there are four pixel electrodes, are
adjacent to each other, and it is generally preferable to form the thin-film transistor such that
the channel region of the thin-film transistor is located exactly at the intermediate point

between opposing corner portions (because that is most spaced apart from the light-
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transmitting region); in such a situation, by extending the channel region such that it includes
the intermediate point and threads midway between adjacent pixel electrodes, a suitable
channel length can be obtained, and therefore it becomes possible to provide the scan line
such that it intersects thereto and to achieve a configuration such that the wide portion of the
scan line exists in the channel region alone. Accordingly, in this situation, both demands,
which appear to run counter to each other so to speak, are achieved, namely, ensuring a
suitable channel length, i.e., ensuring the suitable operation of the thin-film transistor, and
making the scan line narrow, i.e., making the electro-optical device high definition and
compact. In addition, in this situation, based on the assumption described above, it is of
course also possible to prevent the incidence of light upon the thin-film transistor or the
channel region as much as possible.

[0014]

Thus, according to the present invention, it becomes possible to suitably adjust the
arrangement mode between the thin-film transistor and the scan line or the gate electrode
while satisfying the demand to make the electro-optical device high definition. In addition,
this has a preferable effect also with adjusting and determining the arrangement of the various
elements, other than the scan line and the thin-film transistor described above, that constitute
the electro-optical device. Furthermore, according to the present invention, the thin-film
transistor can also be accurately driven, and thereby it becomes possible to maintain the high
quality of the image to be displayed.

[0015]

It is noted that, in the present invention, "wide" means wide with respect to the width
of the "narrow portion," and "narrow" means narrow with respect to the width of the "wide
portion." In short, the specific degree of wideness and narrowness when mentioning "wide
portion" and "narrow portion" is determined by the relative relationship between them both.
In addition, in relation thereto, the value that the wide portion or the narrow portion should
actually have must be appropriately determined theoretically, empirically, experimentally, by
simulation, or the like.

[0016]

According to one aspect of the electro-optical device according to the present
invention, the wide portion includes a portion formed such that it extends from the narrow
portion.

[0017]

According to this aspect, it becomes possible to form the scan line having the wide
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portion and the narrow portion relatively easily. Specifically, for example, taking as a
premise the formation of a pattern in which the wide portion and the narrow portion are
integral so to speak, it becomes possible to easily form the scan line according to the present
aspect by using well-known photolithography and etching.

[0018]

According to another aspect of the electro-optical device of the present invention, the
wide portion includes a portion that is formed such that it is connected to the narrow portion.
[0019]

According to this aspect, for example, the wide portion includes a portion formed by
connecting a separately prepared electrically conductive member or the like to the narrow
portion. In such a situation as well, it becomes possible to form the wide portion relatively
easily.

[0020]

According to another aspect of the electro-optical device of the present invention, the
scan line extends in a direction that intersects the direction in which the channel region
extends; and the wide portion extends in one or both directions in which the channel region
extends.

[0021]

According to this aspect, because the wide portion extends in one or both in which the
channel region extends, the adjustment of the arrangement mode between the thin-film
transistor and the scan line can be achieved more suitably. In addition, according to this
aspect, because a gate electrode suited to the channel length is formed, the impressing of an
electric field on the channel region is achieved more effectively.

[0022]

In addition, thus, according to the aspect wherein the gate electrode, which is the wide
portion, is provided with a shape such that it so to speak follows the portion to become the
channel region, for example, the formation of a so-called self-aligned, thin-film transistor,
i.e., the formation of mutually adjacent source and drain regions in a channel region by
performing an ion-implanting process using the gate electrode as a mask, can be easily
performed. However, in this situation, strictly speaking, the channel region is formed by
performing the ion-implanting process after the wide portion that is to become the gate
electrode has been formed.

[0023]

According to another aspect of the electro-optical device of the present invention, the
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pixel electrodes are arrayed in a matrix; and each channel region is formed within an
intersecting region in which intersects, viewed planarly: a longitudinal first gap, which
extends such that it threads between mutually adjacent pixel electrodes interposing the scan
line; and a longitudinal second gap, which extends such that it threads between mutually
adjacent pixel electrodes interposing the data line.

[0024]

This aspect is similar to the previously described aspects and is one of the aspects in
which the functions and effects of the present invention can be exhibited most effectively.
[0025]

That is, according to this aspect, the channel regions of the thin-film transistors are
formed within the intersecting regions of the pixel electrodes, a plurality of which are arrayed
in a matrix. Here, each intersecting region is a region in which intersects, viewed planarly:
the longitudinal first gap, which extends such that it threads between mutually adjacent pixel
electrodes interposing the scan line; and the longitudinal second gap, which extends such that
it threads between mutually adjacent pixel electrodes interposing the data line. Owing to such
a configuration, the state emerges in which the incidence of light upon the channel region
tends not to occur.

[0026]

Furthermore, while having such functions and effects, because the scan line has the
wide portion, which serves as the gate electrode, such that it opposes the channel region, it
becomes possible to most suitably determine the arrangement mode between the channel
region or the thin-film transistor and the gate electrode or the scan line as well as to ensure a
suitable channel length and make the scan line narrow.

[0027]

According to this aspect in particular, the narrow portion is formed at a location that
deviates from the center of the first gap; and the wide portion is formed at the center of the
first gap within the intersecting region.

[0028]

According to such a configuration, the narrow portion of the scan line exists such that
it threads between adjacent pixel electrodes and does not exist at the center thereof, and is
formed at a location that deviates from that center. Thereby, first, the quality of the display
image can be improved. This applies especially to a liquid-crystal display device or the like,
which is one example of an electro-optical device, and is due to the following circumstances.

[0029]

7 Priority Certificate No. 2002-3104260
Page 10 of 81



Patent Application 2002-000713

That is, according to the present aspect, when a rubbing process is performed on a
protruding portion on the alignment layer normally provided in the liquid-crystal display
device, especially on the protruding portion formed due to the "height" of the narrow portion,
note that a nonuniformity of the rubbing occurs in that protruding portion; furthermore, note
that there is a difference in the degree of the nonuniformity between: the portion of the
protruding portion related to the rub-up of the rubbing (i.e., the direction ascending the
protruding portion); and the portion of the protruding portion related to the rub-down of the
rubbing (i.e., the direction descending the protruding portion).

[0030]

More specifically, for example, the nonuniformity tends to occur less in the portion
related to the rub-up than in the portion related to the rub-down.
[0031]

Furthermore, there are situations in which, when the nonuniformity as mentioned
above is left as is, it leads to alignment failure or the like of the liquid crystal and becomes a
cause of malfunction of the electro-optical device. Speaking of the difference in the degree of
nonuniformity between the rub-up and the rub-down described above, there is a strong
possibility that the latter will lead to an alignment failure or the like of the liquid crystal more
than the former.

[0032]

Here, it is significant that the narrow portion according to the present aspect is formed
at a location that deviates from the center of the first gap between the pixel electrodes. That
is, according to the formation of the narrow portion at such a location, a vertex of the
protruding portion due to the narrow portion also is formed at a location that deviates from
the center of the first gap; this means that a configuration can be adopted such that only
substantially half the sloped surfaces of the protruding portion are caused to exist on the
region corresponding to the first gap, i.e., a configuration can be adopted such that only the
portion related to the rub-down is caused to exist on the region. Furthermore, in this situation,
if a light-shielding film is provided so as to correspond to the first gap, then it becomes
possible to effectively shield only the portion related to the rub-down, i.e., to effectively
shield the portion of the protruding portion considered to be most affected by the
nonuniformity.

[0033]
As a result of the above, according to the present aspect, virtually no malfunctions or

the like of the electro-optical device due to the effect of nonuniformity occur; in addition,
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because portion related to the rub-up of the protruding portion, which is considered to tend to
be more unaffected by the nonuniformity, is left as is such that it can transmit the light that
contributes to image display, it becomes possible to increase the pixel aperture ratio, i.e., to
maintain the brightness of the image as is. Ultimately, according to the present aspect, the
quality of display image is improved in the meaning as described above.

[0034]

In addition, according to the formation of the narrow portion at a location that
deviates from the center of the first gap, secondly, the degrees of freedom in the design of the
electro-optical device are increased; in addition, the incidence of light upon the thin-film
transistor can be more effectively prevented. This is because of the following circumstances.
[0035]

That is, the narrow portion in the present aspect exists such that it threads through the
first gap between adjacent pixel electrodes but does not exist in the center thereof.
Consequently, for example, by utilizing the region of the first gap where the narrow portion is
not provided, viewed planarly, it becomes possible to wire other wiring, such as the capacitor
line, which is constituted from the same film as the narrow portion, parallel to the narrow
portion. That is, the degrees of freedom in the design increase.

[0036]

In addition, in the situation as described above, although the narrow portion deviates
from the centerline, it becomes possible to dispose the wide portion, which serves as the gate
electrode, at the center of the gap by adjusting the degree of the width of the wide portion,
e.g., by increasing the width on one side alone or making the width larger on one side and
smaller on the other side. In this manner, because the gate electrode can be disposed at a
location conducive to increasing the light-shielding characteristic, regardless of the location
of the scan line, or because the scan line can be disposed at an arbitrary location within the
gap while disposing the gate electrode at a location conducive to increasing the light-
shielding characteristic, ultimately the thin-film transistor having a substantially high light-
shielding characteristic can be realized while increasing the degrees of freedom in the wiring
and arrangement, including the arrangement of the scan line.

[0037]

According to this configuration, furthermore, the wide portion may be formed at the
center of the second gap within the intersecting region.
[0038]

According to such a configuration, in the situation in which four pixel electrodes are
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assumed in accordance with the way it is described above, the channel region is formed at a
location most spaced apart from the corners of the electrodes that are adjacent or opposing
each other. That is, the state emerges in which the incidence of light upon the channel region
tends to occur the least.

[0039]

An electronic apparatus of the present invention comprises the electro-optical device
according to the present invention described above.
[0040]

According to the electronic apparatus of the present invention, for example, as
described above, by comprising the electro-optical device that can suitably adjust the
arrangement mode between the thin-film transistor and the scan line, a variety of electronic
apparatuses, such as, for example, liquid-crystal projectors, liquid-crystal televisions, mobile
phones, electronic organizers, word processors, viewfinder-type or monitor-direct-view-type
video tape recorders, workstations, video telephones, POS terminals, touch panels, and the
like that are capable of accurate operation of the thin-film transistor and capable of displaying
a high-quality image can be implemented.

[0041]

Such functions and other advantages of the present invention will become apparent
from the embodiments explained next.
[0042]

EMBODIMENTS OF THE INVENTION

An embodiment of the present invention will be explained below, with reference to
the drawings. In the embodiment below, an electro-optical device of the present invention is
applied to a liquid-crystal device.

[0043]

First, the configuration of a pixel portion of the electro-optical device according to the
embodiment of the present invention will be explained, with reference to FIG. 1 to FIG. 4.
Here, FIG. 1 is an equivalent circuit of various elements, wiring, and the like in a plurality of
pixels formed in a matrix constituting an image-display region of the electro-optical device.
FIG. 2 is a plan view of a plurality of mutually adjacent pixel groups of a TFT-array substrate
on which data lines, scan lines, pixel electrodes, and the like have been formed. Furthermore,
FIG. 3 is a cross-sectional view taken along line A-A' in FIG. 2. It is noted that, in FIG. 3, to
make each layer and each member of a size such that it is recognizable in the drawing, the

scale of each of those layers and each of those members have been made different. In
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addition, FIG. 4 is a plan view in which only the scan lines shown in FIG. 2 have been
extracted, and only those shapes are shown.
[0044]

In FIG. 1, a pixel electrode 9a and a TFT 30, which is for controlling the switching of
the pixel electrode 9a, are formed in each pixel of the plurality of pixels formed in a matrix
constituting the image-display region of the electro-optical device according to the present
embodiment, and data lines 6a, to which image signals are supplied, are electrically
connected to the source of each of the TFTs 30. Image signals S1, S2, ..., Sn, which are
written to the data lines 6a, may be supplied in that order sequentially by line or may be
supplied by group to a plurality of the mutually adjacent data lines 6a.

[0045]

In addition, it is configured such that a scan line 330a is electrically connected to the
gate of each of the TFTs 30, and scan signals G1, G2, ..., Gm are impressed, sequentially by
line in this order in a pulsed manner, on the scan lines 330a at a prescribed timing. The pixel
electrodes 9a are respectively and electrically connected to the drains of the TFTs 30 and, by

closing the switches of the TFTs 30, which are switching devices, at fixed intervals, the

image signals S1, S2, ..., Sn supplied from the data lines 6a are written at the prescribed
timing.
[0046]

The image signals S1, S2, ..., Sn of a prescribed level written in liquid crystal, as one

example of an electro-optical substance, via the pixel electrodes 9a are held for a fixed
interval between the liquid crystal and a counter electrode, which is formed on an opposing
substrate. The liquid crystal modulates the light by changing the alignment and order of the
molecular assembly in accordance with the impressed voltage level, thereby enabling a
gradated display. If in the normally white mode, then the transmittance of incident light is
reduced, by pixel unit, in accordance with the impressed voltage, and if in the normally black
mode, then the transmittance of incident light is increased, by pixel unit, in accordance with
the impressed voltage, and thereby light having a contrast in accordance with the image
signals is emitted from the electro-optical device as a whole.
[0047]

Here, to prevent the held image signals from leaking, storage capacitances 70 are
added in parallel to liquid-crystal capacitors formed between the pixel electrodes 9a and the
counter electrodes.

[0048]
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Hereinbelow, a more specific configuration of the electro-optical device, in which
circuit operation as described above is achieved by the above-mentioned data lines 6a, scan
lines 330a, TFTs 30, and the like will be explained, with reference to FIG. 2 and FIG. 3.
[0049]

First, the electro-optical device according to the present embodiment comprises a
TFT-array substrate 10 and a transparent opposing substrate 20, which is disposed opposing
the TFT-array substrate 10, as shown in FIG. 3, which is a cross-sectional view taken along
line A-A' in FIG. 2. The TFT-array substrate 10 is composed of, for example, a quartz
substrate, a glass substrate, or a silicon substrate, and the opposing substrate 20 is composed
of, for example, a glass substrate or a quartz substrate.

[0050]

As shown in FIG. 3, the pixel electrodes 9a are provided on the TFT-array substrate
10, and an alignment layer 16, on which a prescribed aligning process such as a rubbing
process has been performed, is provided on the upper sides of the pixel electrodes 9a. The
pixel electrodes 9a are composed of transparent conducting films such as, for example, ITO
(indium tin oxide) films.

[0051]

On the other hand, a counter electrode 21 is provided over the entire surface of the
opposing substrate 20, and an alignment layer 22, on which a prescribed aligning process
such as a rubbing process has been performed, is provided on the lower side thereof. The
counter electrode 21 is composed of a transparent conducting film such as, for example, an
ITO film.

[0052]

Next, in FIG. 2, the plurality of pixel electrodes 9a (the outlines of which are
indicated by dotted-line portions 9a") are provided in a matrix on the TFT-array substrate 10
of the electro-optical device, and the data lines 6a, which are made of aluminum films, and
the scan lines 330a, which are made of polysilicon films, are provided along each of the
vertical and horizontal boundaries of the pixel electrodes 9a.

[0053]

The scan line 330a is disposed such that it opposes a channel region 1a', which is
indicated by an area with hatching that rises to the right in the drawing, within a
semiconductor layer la of the polysilicon film, and the scan line 330a functions as a gate
electrode. That is, at each location at which one of the scan lines 330a and one of the data

lines 6a intersect, one of the pixel-switching TFTs 30 is provided in which a wide portion
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331a (described below) of the scan line 330a serves as the gate electrode and is disposed
opposing the channel region 1a'. In other words, the TFT 30 according to the present
embodiment, as well as the channel region 1a' within the TFT 30, is formed within that
intersecting region in the pixel electrode 9a, a plurality of which is arrayed in a matrix. Here,
an intersecting region is a region at which a longitudinal first gap (in the x direction in FIG.
2), which viewed planarly extends so that it threads between mutually adjacent pixel
electrodes 9a that interpose the scan line, and a longitudinal second gap (in the y direction in
FIG. 2), which extends so that it threads between mutually adjacent pixel electrodes 9a that
interpose the data line 6a, intersect. More specifically, following along in FIG. 2, it
corresponds to, for example, the location most spaced apart from each of: the lower-right
corner portion of the pixel electrode 9a shown at the upper left; the lower-left corner portion
of the pixel electrode 9a shown at the upper right; the upper-right corner portion of the pixel
electrode 9a shown at the lower left; and the upper-left corner portion of the pixel electrode
9a shown at the lower right. By forming the TFT 30 at such a location, the situation emerges
in which it is difficult for the light to directly impinge the channel region 1a' of that TFT 30.
[0054]

As shown in FIG. 3, the TFT 30 has an LDD (lightly doped drain) structure and, as
the structural elements thereof, comprises: the channel region 1a' of the semiconductor layer
la, in which a channel is formed by the electric field from the scan line 330a functioning as
the gate electrode as described above; an insulating film 2, which includes a gate-insulating
film that insulates the scan line 330a and the semiconductor layer 1a from each other; and a
low-density source region 1b, a low-density drain region Ic, as well as a high-density source
region 1d, and a high-density drain region le, which are in the semiconductor layer 1a.
[0055]

It is noted that the TFT 30 preferably has an LDD structure, as shown in FIG. 3, but
may have an offset structure in which the implantation of impurities is not performed on the
low-density source region 1b and the low-density drain region lc, or may be a self-aligned-
type TFT, in which a high-density source region and a high-density drain region are formed
in a self-aligned manner by implanting high-density impurities using the gate electrode,
which is composed of a portion of the scan line 330a, as a mask. In addition, in the present
embodiment, the pixel-switching TFT 30 has a single-gate structure, in which only one gate
electrode is disposed between the high-density source region 1d and the high-density drain
region le, but a dual gate or triple gate TFT, or a TFT with more than three gates, may be

configured by disposing two or more of the gate electrodes therebetween. Furthermore, the
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semiconductor layer 1a that constitutes the TFT 30 is not limited to being a polysilicon film
and may be an amorphous-silicon film or a single-crystal silicon film. A well-known method,
such as a bonding method, can be used in the formation of the single-crystal silicon film. By
making the semiconductor layer la a single-crystal silicon film, the performance of the
peripheral circuits in particular can be made high.

[0056]

Here, in the present embodiment, with regard to particularly the above-mentioned
scan line 330a, which functions as the gate electrode of the TFT 30, the portion that functions
as the gate electrode, i.e., the portion that exists opposing the channel region 1a' of the TFT
30, is formed wider than another portion, as shown in FIG. 2. That is, in FIG. 2, the scan line
330a has the wide portion 331a, which extends in the y direction in FIG. 2 so as to
correspond to the channel region 1a' existing in the y direction in FIG. 2, and a narrow
portion 332a, which extends such that it threads between adjacent pixel electrodes 9a. In FIG.
4, only the shape and pattern of the scan line 330a are shown so that the configuration thereof
becomes clear.

[0057]

Incidentally, in the present embodiment, the wide portion 331a of the scan line 330a is
formed such that it extends from the narrow portion 332a. That is, the wide portion 331a and
the narrow portion 332a are formed integrally so to speak. Such a shape can be easily formed
by well-known photolithography and etching methods on the premise that a pattern is formed
having an integral shape (refer to FIG. 4) formed by, for example, the wide portion 331a and
the narrow portion 332a. However, the present invention is not limited to such a
configuration; for example, even in a configuration wherein the wide portion 331a is formed
by connecting a separately prepared, separate electrically conductive member to the narrow
portion 332a, the present invention falls within that scope.

[0058]

Now, on the other hand, the storage capacitance 70 shown in FIG. 1 is formed by
disposing a relay layer 71, which serves as a pixel-potential-side capacitor electrode that is
connected to the high-density drain region le of the TFT 30 and the pixel electrode 9a as
shown in FIG. 3, and a portion of a capacitor line 300, which serves as a fixed-potential-side
capacitor electrode, such that they oppose each other across a dielectric film 75. According to
this storage capacitance 70, it becomes possible to markedly increase the electric-potential
holding characteristic of the pixel electrode 9a.

[0059]
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The relay layer 71 is composed of, for example, an electrically conductive polysilicon
film and functions as the pixel-potential-side capacitor electrode. However, the same as with
the capacitor line 300, which will be described in detail later, the relay layer 71 may be
constituted from a single-layer film or a multilayer film that contains a metal or an alloy. In
addition to functioning as the pixel-potential-side capacitor electrode, the relay layer 71 also
functions to relay connect the pixel electrode 9a and the high-density drain region le of the
TFT 30 via contact holes 83 and 85.

[0060]

If the relay layer 71 is used in this manner, then, even if the interlayer distance is long,
for example, approximately 2,000 nm, both can be satisfactorily connected to each other by
two or more contact holes of a comparatively small diameter in series while avoiding the
technical difficulty of connecting both to each other by one contact hole; thereby, it becomes
possible to increase the pixel aperture ratio. In addition, it is also helpful in preventing etch-
through during etching when forming the contact hole.

[0061]

The capacitor line 300 is composed of an electrically conductive film that contains,
for example, a metal or an alloy and functions as the fixed-potential-side capacitor electrode.
As shown in FIG. 2, when viewed planarly, the capacitor line 300 is formed such that it
overlaps the formation region of the scan line 330a. More specifically, the capacitor line 300
comprises: a main-line portion, which extends along the scan line 330a; a protruding portion,
which protrudes upward in the y direction along the data line 6a from each location
intersecting with the data line 6a in the drawing; and a neck portion, in which the location
corresponding to the contact hole 85 is slightly constricted. Among these, the protruding
portion contributes to an increase in the formation region of the storage capacitance 70 by
utilizing the region on the scan line 330a and the region below the data line 6a.

[0062]

In addition, the capacitor line 300 contains at least one of the refractory metals such
as, for example, Ti, Cr, W, Ta, and Mo, is composed of elementary metal, an alloy, a metal
silicide, a polysilicide, or a laminate thereof, and in addition to functioning as the fixed-
potential-side capacitor electrode of the storage capacitance 70, functions as a light-shielding
layer that shields the TFT 30 from light that is incident on the upper side of the TFT 30.
However, the capacitor line 300 may have a multilayer structure in which, for example, a first
film composed of an electrically conductive polysilicon film or the like, a second film

composed of a metal-silicide film that contains a refractory metal, and the like are layered.
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[0063]

In addition, the capacitor line 300 preferably extends from the image-display region,
in which the pixel electrode 9a is disposed, to the periphery thereof and is electrically
connected to a constant-potential source, thereby being made a fixed potential. The constant-
potential source of a positive power supply or a negative power supply supplied to a data-line
drive circuit, which is described below, may be used as such a constant-potential source, or a
constant potential supplied to the counter electrode 21 of the opposing substrate 20 may be
used.

[0064]

As shown in FIG. 3, the dielectric film 75 is constituted from a silicon-oxide film,
such as an HTO (high-temperature oxide) film or an LTO (low-temperature oxide) film, or
from a silicon nitride film, or the like having a comparatively thin film thickness of, for
example, approximately 5-200 nm. From the viewpoint of increasing the size of the storage
capacitance 70, the thinner the dielectric film 75, the better, as long as sufficient film
reliability is obtained.

[0065]

In FIG. 2 and FIG. 3, in addition to that described above, a lower-side, light-shielding
film 11a is provided on the lower side of the TFT 30. The lower-side, light-shielding film 11a
is patterned in a lattice and thereby defines the opening regions of the pixels. It is noted that
each opening region is also defined by the formation of the mutual intersection between the
data line 6a extending in the longitudinal direction in FIG. 2 and the capacitor line 300
extending in the x direction in FIG. 2. In addition, the same as in the capacitor line 300
described above, the lower-side, light-shielding film 11a also may extend from the image-
display region to the periphery thereof and may be connected to a constant-potential source in
order to avoid potential fluctuations thereof from adversely affecting the TFT 30.

[0066]

In addition, a base insulating film 12 is provided below the TFT 30. In addition to
having the function of an interlayer that insulates the TFT 30 from the lower-side, light-
shielding film 11a, the base insulating film 12, being formed on the entire surface of the TFT-
array substrate 10, has the function of preventing a change in the characteristics of the pixel-
switching TFT 30 due to roughening during surface polishing of the TFT-array substrate 10,
contamination remaining after rinsing, and the like.

[0067]

In addition, a first interlayer insulating film 41, in which a contact hole 81 leading to
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the high-density source region 1d and the contact hole 83 leading to the high-density drain
region le are formed, is formed on the scan line 330a.
[0068]

The relay layer 71 and the capacitor line 300 are formed on the first interlayer
insulating film 41, and a second interlayer insulating film 42, in which the contact hole §1
leading to the high-density source region 1d and the contact hole 85 leading to the relay layer
71 are formed, is formed on the first interlayer insulating film 41.

[0069]

It is noted that, in the present embodiment, ions implanted into the polysilicon film
that constitutes the semiconductor layer 1a and the scan line 330a may be activated by
sintering the first interlayer insulating film 41 at approximately 1,000°C. On the other hand,
stress generated in the vicinity of the boundary with the capacitor line 300 may be relaxed by
not performing such sintering on the second interlayer insulating film 42.

[0070]

The data line 6a is formed on the second interlayer insulating film 42, and a third
interlayer insulating film 43, in which the contact hole 85 leading to the relay layer 71 is
formed, is formed thereon.

[0071]

The surface of the third interlayer insulating film 43 is flattened by a CMP (chemical-
mechanical polishing) process or the like, which reduces alignment failures of a liquid-crystal
layer 50 due to steps created by the various wirings, elements, and the like existing
downward of the surface of the third interlayer insulating film 43.

[0072]

However, instead of or in addition to performing the flattening process on the third
interlayer insulating film 43 in this manner, a flattening process may be performed by
forming a groove in at least one among the TFT-array substrate 10, the base insulating film
12, the first interlayer insulating film 41, and the second interlayer insulating film 42, and
embedding the wiring, the TFT 30, and the like of the data line 6a or the like therein.

[0073]

According to the electro-optical device of the present embodiment having the
configuration as explained above, as described above, because the scan line 330a has the
wide portion 331a and the narrow portion 332a and because the wide portion 331a is
provided such that it opposes the channel region 1a' of the TFT 30, the adjustment and

determination of the arrangement mode of the TFT 30 and the scan line 330a can be easily
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performed.
[0074]

For example, the arrangement relationship between the TFT 30 and the scan line 330a
in FIG. 2, which was previously explained, shows one example of a suitable arrangement
relationship capable of meeting the demand to effectively prevent the incidence of light upon
the channel region 1a' of the TFT 30; however, the arrangement relationships as shown in, for
example, FIG. 5, FIG. 6, etc., can additionally be realized. Here, the gist of FIG. 5 is the same
as that of FIG. 2 but differs in the arrangement relationship between the TFT and the scan
line; FIG. 6 is a drawing that shows only the shape and pattern of the scan line shown in FIG.
5, the same as in FIG. 4.

[0075]

In FIG. 5 and FIG. 6, a scan line 330a', more precisely, a narrow portion 332a'
thereof, is formed at a location offset from the center of the longitudinal first gap, which
extends such that it threads between mutually adjacent pixel electrodes 9a interposing the
scan line 330a'. Furthermore, a wide portion 331a' is formed as a shape that protrudes only
upward in the y direction in FIG. 5 and FIG. 6. It is noted that the arrangement and location
of the channel region 1a', i.e., the arrangement and location of the wide portion 331a', does
not differ from that in FIG. 2.

[0076]

In the situation of such a arrangement relationship, firstly, the quality of the display
image can be improved. This is attributable to the following circumstances. That is, with
regard to the electro-optical device according to the present embodiment, as described above,
the alignment layer 16 is provided on the pixel electrode 9a; however, there are situations in
which unevenness due to the "height" of the various structural elements formed below the
alignment layer 16 generally exists on the surface of the alignment layer 16. The scan line
330'a according to the present embodiment is included in the "various structural elements"
spoken of here. FIG. 7 is a cross-sectional view taken along line B-B' in FIG. 5 and shows an
aspect in which a protruding portion 501, which is due to the "height" of the narrow portion
332a’' of the scan line 330a', is formed on the alignment layer 16.

[0077]

Nevertheless, when such a protruding portion 501 occurs, there is a risk that it will
cause nonuniformity in the rubbing process, which was described above, performed on the
alignment layer 16. There are situations in which this nonuniformity leads to an alignment

failure or the like of the liquid crystal, thereby becoming a cause of a malfunction of the

18 Priority Certificate No. 2002-3104260
Page 21 of 81



Patent Application 2002-000713

electro-optical device. Accordingly, conventionally, incident light is blocked by providing a
light-shielding film in the vicinity of the protruding portion 501, as described above, i.e.,
incident light that arrives at the light-shielding film is reflected or absorbed by the light-
shielding film and therefore does not contribute to image display.

[0078]

The problem at this time is that the light-shielding film described above must be
provided while satisfying the demand to increase the pixel aperture ratio. That is, merely
providing the light-shielding film so as to correspond to the protruding portion 501 results in
needlessly reducing the pixel aperture ratio, thereby impairing the brightness of the image.
However, by providing the light-shielding film at only a small portion of the protruding
portion 501, sufficient light shielding cannot be performed, which leads to a reduction in
image contrast; in addition, providing the light-shielding film is also impacted by the
nonuniformity of the protruding portion 501, leading to a malfunction or the like of the
electro-optical device.

[0079]

Here, in the present embodiment, proceeding from the fact that the nonuniformity as
described above occurs on the protruding portion 501, note that there is a difference in the
degree of the nonuniformity between the portion (symbol 501a in FIG. 7; hereinbelow called
"rub-up portion 501a") of the protruding portion 501 pertaining to the rub-up part of the
rubbing (i.e., in the direction ascending the protruding portion 501) and the portion (symbol
501b in FIG. 7; hereinbelow called "rub-down portion 501b") of the protruding portion 501
pertaining to the rub-down part of the rubbing (i.e., in the direction descending the protruding
portion 501).

[0080]

More specifically, note that, for example, the nonuniformity tends to occur less in the
rub-up portion 501a than in the rub-down portion 501b, i.e., there is a strong possibility that
the rub-down portion 501b will lead to an alignment failure or the like of the liquid crystal.
[0081]

Here, in the present embodiment, it is significant that the narrow portion 332a’ is
formed at a location that deviates from the center (refer to the chain double-dashed line in
FIG. 7) of the first gap between the pixel electrodes 9a. That is, according to the formation of
the narrow portion 332a' at the location as shown in FIG. 7, a vertex 501P of the protruding
portion 501 due to the narrow portion 332a' also is formed at a location that deviates from the

center of the first gap; this means that a configuration can be adopted such that only
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substantially half the sloped surfaces of the protruding portion 501 are caused to exist on the
region corresponding to the first gap, i.e., a configuration can be adopted such that only the
rub-down portion 501b is caused to exist on the region. Furthermore, in this situation, if the
light-shielding capacitor line 300 and the relay layer 71 are provided such that they
correspond to the first gap, as shown in FIG. 7, then it becomes possible to effectively shield
the rub-down portion 501b alone, i.e., to effectively shield the portion of the protruding
portion 501 considered to be most affected by the nonuniformity.

[0082]

As a result of the above, according to the present embodiment, virtually no
malfunctions or the like of the electro-optical device due to the effect of nonuniformity occur;
in addition, because the rub-up portion 501a of the protruding portion 501, which is
considered to tend to be more unaffected by the nonuniformity, is left as is such that it can
transmit the light that contributes to image display, it becomes possible to increase the pixel
aperture ratio, i.e., to maintain the brightness of the image as is. Ultimately, according to the
present embodiment, the quality of display image is improved in the meaning as described
above.

[0083]

In addition, according to the formation of the narrow portion 332a’ at a location that
deviates from the center of the first gap, secondly, the degrees of freedom in the design of the
electro-optical device are increased; in addition, the incidence of light upon the TFT 30 can
be more effectively prevented. This is because of the following circumstances.

[0084]

That is, the narrow portion 332a' in the present embodiment exists such that it threads
through the first gap between adjacent pixel electrodes 9a but does not exist in the center
thereof. Consequently, for example, by utilizing the region of the first gap where the narrow
portion 332a' is not provided, viewed planarly, it becomes possible to wire other wiring, such
as the capacitor line 300, which is constituted from the same film as the narrow portion 332a’,
parallel to the narrow portion 332a'. That is, the degrees of freedom in the design increase.
[0085]

In addition, in the situation as described above, although the narrow portion 332a’
deviates from the centerline, it becomes possible to dispose the wide portion 331a’, which
serves as the gate electrode, at the center of the gap by adjusting the degree of the width of
the wide portion 331a', e.g., by increasing the width on one side alone or making the width

larger on one side and smaller on the other side. In the present embodiment, as shown in FIG.

20 Priority Certificate No. 2002-3104260
Page 23 of 81



Patent Application 2002-000713

5 and FIG. 6, it is understood that the wide portion 331a' is widened on one side alone. In this
manner, because the gate electrode can be disposed at a location conducive to increasing the
light-shielding characteristic, regardless of the location of the scan line 330a’, or because the
scan line 330a' can be disposed at an arbitrary location within the gap while disposing the
gate electrode at a location conducive to increasing the light-shielding characteristic,
ultimately the TFT 30 having a substantially high light-shielding characteristic can be
realized while increasing the degrees of freedom in the wiring and arrangement, including the
arrangement of the scan line 330a'.

[0086]

In short, according to the configuration shown in FIG. 5 and FIG. 6, the arrangement
relationship between the channel region 1a' or the TFT 30 and the gate electrode or the scan
line 330a' can be suitably adjusted and determined while meeting demands such as improving
the quality of the display image, increasing the degrees of freedom in the design, and
reducing the light-leakage current in the TFT 30.

[0087]

As described above, according to the electro-optical device according to the present
embodiment, owing to the scan line having the wide portion, which serves as the gate
electrode, and the narrow portion, the arrangement relationship between the channel region or
the TFT and the gate electrode or the scan line can be suitably adjusted and determined while
meeting the various demands described above and the general demand to make the electro-
optical device itself high definition.

[0088]
(Overall Configuration of Electro-Optical Device)

The overall configuration of the electro-optical device according to the present
embodiment configured as above will now be explained, with reference to FIG. 8 and FIG. 9.
It is noted that FIG. 8 is a plan view of the TFT-array substrate, viewed from the opposing
substrate 20 side, together with various structural elements formed thereon, and FIG. 9 is a
cross-sectional view taken along line H-H' in FIG. 8.

[0089]

In FIG. 8 and FIG. 9, with regard to the electro-optical device according to the present
embodiment, the TFT-array substrate 10 and the opposing substrate 20 are disposed opposing
each other. The liquid-crystal layer 50 is sealed between the TFT-array substrate 10 and the
opposing substrate 20, and the TFT-array substrate 10 and the opposing substrate 20 are

bonded to each other by a sealing material 52, which is provided in a seal region located at
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the periphery of an image-display region 10a.
[0090]

In the region on the outer side of the sealing material 52, a data-line drive circuit 101,
which drives the data line 6a by supplying the image signal to the data line 6a at a prescribed
timing, and external-circuit connection terminals 102 are provided along one side of the TFT-
array substrate 10, and scan-line drive circuits 104, which drive the scan line 3a by supplying
a scan signal to the scan line 3a at a prescribed timing, are provided along two sides adjacent
to that one side.

[0091]

It is noted that it goes without saying that the scan-line drive circuit 104 may be
provided on one side alone, as long as delay in the scan signal supplied to the scan line 3a
does not become a problem. In addition, two of the data-line drive circuits 101 may be
arrayed on both sides along the sides of the image-display region 10a.

[0092]

On the remaining side of the TFT-array substrate 10, a plurality of wirings 105 is
provided for connecting the scan-line drive circuits 104, which are provided on both sides of
the image-display region 10a, to each other. In addition, a conductive material 106, which is
for providing electrical conductivity between the TFT-array substrate 10 and the opposing
substrate 20, is provided at at least one corner portion of the opposing substrate 20.
Furthermore, as shown in FIG. 9, the opposing substrate 20, which has an outline
substantially the same as that of the sealing material 52 shown in FIG. 8, is fixed to the TFT-
array substrate 10 by the sealing material 52.

[0093]

In FIG. 9, on the TFT-array substrate 10, an alignment layer is formed on the pixel
electrode 9a after the pixel-switching TFT, the wirings for the scan line, the data line, and the
like have been formed. On the other hand, on the opposing substrate 20, in addition to the
counter electrode 21, an alignment layer is formed at the topmost layer portion. In addition,
the liquid-crystal layer 50 is composed of liquid crystals, in which, for example, one or
several types of nematic liquid crystals are mixed, and a prescribed alignment state obtains
between this pair of alignment layers.

[0094]

It is noted that, on the TFT-array substrate 10, in addition to the data-line drive circuit

101, the scan-line drive circuits 104, and the like: a sampling circuit, which impresses the

image signal on the plurality of data lines 6a with a prescribed timing; a precharging circuit,
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which supplies, in advance of the image signal, a precharging signal of a prescribed voltage
level to each of the data lines 6a of the plurality of data lines 6a; a testing circuit, which is for
inspecting for quality, defects, and the like of the electro-optical device during manufacturing
or at the time of shipping; and the like may be formed.

[0095]

(Embodiment of Electronic Apparatus)

Next, the overall configuration and particularly the optical configuration will be
explained for an embodiment of a projecting-type, color-display apparatus that is one
example of an electronic apparatus in which the electro-optical device explained in detail
above is used as a light valve. Here, FIG. 10 is a schematic, cross-sectional view of the
projecting-type, color-display apparatus.

[0096]

In FIG. 10, a liquid-crystal projector 1100, which is one example of the projecting-
type, color-display apparatus according to the present embodiment, is configured as a
projector in which three liquid-crystal modules, each of which includes a liquid-crystal
device wherein a drive circuit is installed on a TFT-array substrate, are prepared and
respectively used as RGB light valves 100R, 100G, and 100B. With regard to the liquid-
crystal projector 1100, when projected light is emitted from a lamp unit 1102 of a white-light
source, such as a metal-hydride lamp, the light is divided into light components R, G, B
corresponding to the three primary colors, i.e., RGB, by three mirrors 1106 and two dichroic
mirrors 1108 and then guided respectively to the light valves 100R, 100G, and 100B
respectively corresponding to the colors. At this time, to prevent optical loss due to the long
optical path, the B light in particular is guided via a relay-lens system 1121, which is
composed of an entrance lens 1122, a relay lens 1123, and an exit lens 1124. Furthermore,
after the light components corresponding to the three primary colors respectively modulated
by the light valves 100R, 100G, and 100B have been resynthesized by a dichroic prism 1112,
they are projected as a color image to a screen 1120 via a light-projecting lens 1114.

[0097]

The present invention is not limited to the embodiments described above and can be
appropriately modified within a range that does not depart from the gist or idea of the
invention that can be read from the claims and the entire specification, and an electro-optical
device and an electronic apparatus accompanying such modification are also included within
the technical scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a circuit diagram that shows an equivalent circuit of various elements,
wirings, and the like provided on a plurality of pixels in a matrix shape constituting an image-
display region of an electro-optical device according to an embodiment of the present
invention.

FIG. 2 is a plan view of a plurality of mutually adjacent pixel groups of a TFT-array
substrate, on which data lines, scan lines, pixel electrodes, and the like are formed, of the
electro-optical device according to the embodiment of the present invention.

FIG. 3 is a cross-sectional view taken along line A-A' in FIG. 2.

FIG. 4 is a plan view that shows only the shape and pattern of the scan lines shown in
FIG. 2.

FIG. 5 is a drawing of the same purport as that of FIG. 2, but this drawing shows an
aspect in which the arrangement relationship between the scan lines and TFTs differs.

FIG. 6 is a plan view that shows only the shape and pattern of the scan lines shown in
FIG. 5.

FIG. 7 is a cross-sectional view taken along line B-B' in FIG. 5.

FIG. 8 is a plan view, viewed from the opposing substrate side, of the TFT-array
substrate, together with the structural elements formed thereon, of the electro-optical device
according to the embodiment of the present invention.

FIG. 9 is a cross-sectional view taken along line H-H' in FIG. 8.

FIG. 10 is a schematic, cross-sectional view that shows a color, liquid-crystal
projector, which is one example of a projecting-type, color-display apparatus that is an
embodiment of an electronic apparatus according to the present invention.

EXPLANATION OF THE REFERENCE NUMBERS

la Semiconductor layer
la' Channel region
330a, 330a' Scan lines

331a, 331a’ Wide portions

332a, 332a’ Narrow portions

6a Data line

9a Pixel electrode

10 TFT-array substrate
16 Alignment layer

30 TFT

50 Liquid-crystal layer
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FIG. 4
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FIG. 5
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FIG.7
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FIG. 8
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FIG. 10
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ABSTRACT
Problem

To provide an electro-optical device, in which adjustment of the arrangement
relationship between the gate electrode and the scan line is more easily achieved and in which
accurate drive of the TFT is made possible.
Solution

An electro-optical device according to the present invention comprises: on a TFT-
array substrate (10): a pixel electrode (9a) and a TFT (30) connected thereto; and a scan line
(330a) and a data line (6a) connected to the TFT; wherein the scan line has a wide portion
(331a), which serves as a gate electrode, at a portion of the TFT that opposes a channel
region (1a'), and has a narrow portion (332a) at another portion of the TFT.
Selected Figure

FIG. 2
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In support of this claim, certified copies of said original foreign applications:

X are filed herewith.

were filed on in Parent Application No. filed

will be filed at a later date.

1t is requested that the file of this application be marked to indicate that the requirements of
35 U.S.C. §119 have been fulfilled and that the Patent and Trademark Office kindly acknowledge
receipt of these documents.

Respectfully submitted,

James A. Olff

Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565

JTAO:EDM/gam

Date: February 11, 2003

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 19928 Please grant any extension
Alexandria, Virginia 22320 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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I, Harold Abilock, declare as follows:

1.  Tam over 21 years of age and am competent to make this declaration.
2. I am a native speaker of English.

3. I am fluent in Japanese.

4. I have 35 years of experience translating Japanese to English.

5. I translated the attached patent document "JP2002000713" from
Japanese to English.

6. I certify that the translation of the document "JP2002000713" is, to
the best of my knowledge, a true and accurate translation from Japanese to English.

7. Insigning this declaration, I understand that the translation and this
declaration may be filed as evidence in a contested case. I acknowledge that I may
be subject to cross-examination within the United Statés.

8. I declare under penalty of perjury that all statements made herein are
true and accurate to the best of my knowledge and belief, and that these statements
were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of

the United States Code.

' v
Executed: May 29, 2024 B%&A—h\‘

Harold Abilock

Page 41 of 81



B & B % ¥F &~

JAPAN PATENT OFFICE

BB OBRCERSIN TWIERITROHBEERICERSNT
WHRBEHELR—THDIZ EEZIAEHT D,

This is to certify thg ¢ annexed is a true copy of the following application as filed

with this Office Clipr

Hom Al
Date of Applici

HOE B B
Application Number: BHE2002—-0007138
[ ST.10/C ]: [JP2002—-000713]
WoOm A

Applicant(s): A O—- 7YV UHEREH

2003% 1H 7H
? FTRE
o toner,
. N 7 3 -
HEEHRS HFERHF2002—-3104260

Page 42 of 81



(FE4]

(mEs)

(2 H]

(T

(EIBRFR 3T 4 J)

(3 #E]
(/7 X E AT

(K]
(R 3F HUBA )
€ LUE-3=)
[ &4 X3 44#5]
(fREA]
€ VUE-2=)
(ArEt]
(R4 X3 AH)
(E# %]
(B L ZREA]
(FB5& 5]
(#Et)

(R4 X T 4]

B|IEL ZREA]
(&S]
(#rEE+L]

(4 X i3 £ %5]

(FHE D ER)
(FHMAIRES]
(M%)

Page 43 of 81

2002—000713

eI

J0088260
SEEk144E 1R TH
RATRER
GO9F 9/30 338

EFREHTHAFISTHIESE A2 -—TTV UK

KHA
A IEX

000002369
A a—- TV kR EH

100085728

£ ReF
0266—-—52—-3139

100107076

23

100107261

HiE B

013044
21,000H

1 H#EFF2002—-3104260



2002—000713

(LR e B &)
(% f4] H#E 1
(4] w1
(4] EE 1

(BREEALKREE] 0109826
(N —T7DETF) B

2 HiEH2002-31042860

Page 44 of 81



¥2002—-000713

(FH4] B &
(383 D £ #5] BRAZEERVEBSE
(FFraEROHEHE]
(FBRE1] HEAREI.
HRBE L.

ZEHRBBICEHSAEEENS YU A L,

ZEERNS VURARICEBRINEEBERRTT -G,

A,

BIEEERIT. AIREENS VYR ZOF v XRVEBICH AT 585K — B
BHELUTOBLBEEI DL LBHICHMOBLICERBEE L TWDE Z L E/RH
L3 H5BRAREE.

(FRIH2) AIREMBLEHIE. WEERBISERZINATERENTVS
BHE2EVILERBEITIEREALCEROBR A LEHRE.

(3BRIE3] BIEWEATIE. FRERBICERENATEREN TS
SEEFUDZILEFHBMETIERHALI XTI 2ICHEBOBR A FLEHE.

(FARTEH4) L EERIT. S F vy R NVHEEOEET Z L Rbd
FHEICEELTH Y., BiEBLAHIE. YEF ¥y XNVEEOEETIFRAO—FX
BHRAICEELTWSZLERBETIFERFELGIEIONWT AN —HICHE&HKD
EBRAEPEE.

(FARIES] MXEERBRBEI. MUV XROBEFINRRZEHTRY,

BIEEF v X OVEEEL., PHEIICR THREEEREBRATHBE T 2 EREEHE
PO TEVIEFROE 1IMRE., BT — I MERATHBEET 2 HAEE
MEM-> TEVLIERFROFE2HBREFIZDLIXEHEBEACHEREOTHWEZ L
ERBLISIHERFELIZAOVWT AL ~HICEROBREFEE.

(RIE6] BIEEEMIE. ATEE L HBOFRIYBTHAEAMEICHE
BEh,

BIECIEIRED L. MRS EEHEBNICB W THREE 1 HROFRICEREIATNS
TEERBMETHAOBERESICHBOBIANLEE.

(FRF7] BrEBEIIE. FHELHEERENICBVYTHIES 2 HROH

1 HiEFRF2002—-3104260

Page 45 of 81



¥2002—-—0007138

RICEKRENTWAZEERBLE T 2HRECICEROBR N FEE.
(HREF8] FERHIDZBETOWThAHA—HICHROBLKAFEEEELE
HWLTR2ZLERFELT>EFHEE
(EEH D FEM T ]
[0001)
(R DB T 2 H 5o EF)

ARHEI, 7774 MN) I ARGHFABLBERNAPZEERUOEKER LS

EEEBLTRIETFRBOENSFICET S,
[0002])
[E S Biif]

R, BERBSOBKNAZYWEERFL T2 —NOEKRL, B EEYWHE
KX LTEBREAMT 22D —HOBEFDOEFLAFHICRITIONEEBE L %
HASBRAZEEBIASNATWS, Z 2, AiEtEBIE. FiEEREHEIC
BRXEML, ZBERXNAZWEORBLEHEAEELEE2DIFHENS., 2L
T, ZOEDRBREZEEBICINE. ZBRBICHLT, HIAETARISHED
hEXSEAFNSELLLBIC, BRA¥WHEORBE LROWMKEHEELSE
D, BAOEBEEFETO2ZLABL LY. Do THEBORREEE TS
ZeNEEBLRD,

(0003])

ZLT. ZOEIDRBENFEEICBVW TR, fIE—NOEKBEDO—-FITBENT
. BTREBL LTI MU 7 2ARICEFI SN -EREBERAD L L BIC, ZHR
BEOZAICERZIN NS> YA X (Thin Film Transistor ; A TF#EH.
TTET) WD, ). ZTFTO&EAICERZN. TRUFIFHENFNICE
IFICBRITIONEEEBRRVT —ABEEF/ABZZLT. Wbwa775147<h
DO ARENAEL2POS/HOHTWS, ZHhiCkY., FICERERE. HHVT
I EEBRR VT —ABICEVEZINSZ D> —DOEREIC. FIHBERNSE
WERICHTZ2BROHNMEFBAL T, HRABICHOBEREHEAT 5 Z L ATHE
Lird,

(0004)

2 Hif%%2002-3104260

Page 46 of 81



¥2002—000713

(REMFBRL &S T 5HA]

UHLRAS., HRICBIT2EXIAZFERBICIT. ROIDRBEND-E, T
b, ERULEEDIRT7 VT4 7 M) 7 ARG ABLREIAEERBICEY
Tik. TLFLTFTRERICESHIZLENH LN, HAEOBRCREEICH
TOER/MIEROUNEEOEF2\ZLRAS, EhEEBITLHIZILEIIVE
HBICRoTWBEWDZLTHB,

[0005]

ZZT. TFT., FY¥XIUHEHE. V-RAEEERTR VA VHEHEEETS4H
HEL., ZFHEEFBICBIIHRF v RANUVEHROD 2 L —HEED L DICH
BEEZALTRIOAEY - FEEBEHA. XYV - MERICHTSEE - FEE
2EUT, BT v RVIREICER ZHMN - FERMT H5Z2 LT, BROTH = H]
wWy5.

[00086])

ZOB BRFYRUVBEHROKRZWDLYS IFy¥XILE] . ZO0BEVWDYS
(Fo R UIE] 2EDEDICTEN, BMETDLF Y RNVEBEOREZES2EDE
BILTaMNE., TFTORME:2RDS L TEELRBIHL S, /2. FHICMA
T, EF v RIUERELICBI 28T - FEBOERBRELDEDICTEH D
BOTEETHD., BB, HRICBWTIEH. ¥Y—FEBEL LT, BiiEER
WKEBEEKWICERSNTW S HEEEEM P, lEERO B EBR L TWSHH
BHTONDZLERH-EN ZOEO2GHICIE. EEBRELEEKLEF YRV
HE L OFRBEBROEEAL 25,

(000 7]

EF5IC, TFTZRZOWLF vy RIUVEEE., EERRVWLY — NEBE OHF#E
EEMGRE, ERUABRAYREOBEHMLL WO EFEDMKL 2 LTEE
FTEZLENRRDENTBY, D, FOEDICHRKENEETFTHICKSEMER
BEXEHRTEIZLEARDOATVBENDI ZLICRBN, ZHhiZBSRZ LT
Zen,

(000 8]
AxiE. BEARZEBELHGTHEHICIE. TFTRUEEBRRVWLY —-ME

3 Hif%#2002—-3104260

Page 47 of 81



¥2002—000713

BEGEEITHIIVLE WD OTEZR 2L, TOMEEOBREREHA 2L
EAHDEIN. EhoDOFREVWOHT, ERLEEOLREE - FBE2EHKT S
LR -MICEBETHEZLARFICHEBLA S, 2, TFTICODWTiE, &
HF ¥ RUVEBEICH U THPAFNTIE, Y-V EBEIRBRETZLEVWOIRES
NEULDZDL, ZhEBIELRTNERSRWE WO EFEH S, bbb, T

FTid,. FEHACBVWTHBLCHEBRRICHET S HABEXIRHFICEY BH
THEEAESNBRE. L VEKNICIEHREEBNS., TELMRYBBELEZLMN
HFELWA, BHHIENERZINSZPTINEF ZEILTHTRSRNWETELE
. EROEE-FBICK, JUYRBELREEERADIZILERS,

(0009)

AFEZ, EHMESICEATREINEDIDOTHY., F— FEBRUEETHD
BEEEGOFABILIVAERICHRTZNZL LI, TFTOERZEENAEL
EhEERAZEEBRUVZELRIAZEEBLAEM L CR>BTHSLEH&IZ>ZL
rRBLT B,

[0010])
(REEBERT 5-DDOFH]

ARHFOBKEFEEIT., LEFREEHMET 520, ERK LIS, BRE/BL.
YHABBICERZIAEEERNS DU R L, ZEENS YU KICERKSLE
EEMRTT— AL A, K EERIL, HBBEFNS VIXZDF ¥ XU
FHEICH T2 -~ FEBE UTOBLRBEE T L & HIC, OHLIC
ExBEFELTWS,

(001 1)

ARHOBRKAZEBRICEINE, EEBRRTT—ABENA LU TCEERLSRUHE
BESEEERNS VIR RICHEBITEZIZLICEKY., BREBE7 V75143V
VAR TES.,

(001 2)

ZUTHRIC, ARETIE. dEEERIT. FiITEBERNS IR ZDF ¥ XV
BICHET 28Iy - ERBE UTCOBEREE TS L LI, MOMHICHE
MEEFHLTWDZEAD, EBROP/NMLELER LS ZICEMADLT, #

4 HEF2002—-3104260

Page 48 of 81



¥2002—-—000713

BRSO UREZRVWLEDOF ¥ RIHR L EBEREORBRFKROHAE - RE®.
FRERICIERTEZHICEBF LD LICRD,
(001 3]

Bz ¥, BMIRERBEBAY MY 7 ARICEBEFAI A THWEESICBW TR,
ZEhS—D2—D0HEAREBOAFI»SBRLENAMAE, MEITHIT. HOOERAR
EREBELEZLEIC, BEL., »OXNAETIATMOSL & D KdE#b&aIc, ¥
BRARSYTURAZRDF v XANVEHEMIBTOIIDILUERBERENS D UR X EEBET
S5ZUN—MINCHE LY (RE25, AFREISBELELTWEINS) A
FDOEDORBHEICBNVT, FYRUHEB PRS2 SABET IERER
MOFHERD KOICEEZIEDIZLT. FYXRNLVREGHICLEZZ AT
B ZHICRETDEDICEBERERIT DL LDICEEBEROBLB NI F v
RNVEEICOWTDAEET D LD RBKEERIT I LATHBLE 2D, LEMN
2T, ZOBHICBWTIX, HFHELRF Y RIVEOHERK, T2bb, RIS VY
AR DFBELREBEORRRCEEROP/MET bbb, BRAZEEOEKEML
ZOWUMEIEE WD, WHOITHKT2LEHAEEN. LIICEHRHIhZZ L
WKk, £k, Z0OBE. LBROREMSHURIC, BEINS D IXEZR2VWLF ¥
ANVBEEICH T OHARNEBABFILTEZZLELHEBTH .

(0014)

DL, ABHICINE, ERARPEEBOEHMMLE WO EFEH/ LR
NS, BENS VIR ARUEBEHRLRZNLY - MNEBLOEEBBRICHEIT IHAE
PHEICERBTIAZLAAEBERS, £, 202 ik, EROEBERKRUHE
RSV IRBPUAD, BREAFPEBEL* BRI IZBOERORELHE - BT
2ETH, HELWEEBEEZS, 2510, ARBFICEILE, @IS OIURER
DIERREEHEEHTLHIZILITE, ZHhilkY, BRINRZEHHKOZEEEL
REFETLHZaBL RS,

(0015])

2B, AREICBWT., TEE] WD oid., TEXRE XETHEICHLT
BEnweWwW>ERTHY., TER) WO, TIBEAH) PETHEICK L THK
WEWSERTHD. BT DIC, MMELH) R TEREH 2w EDEER

S HF2002—-3104260

Page 49 of 81



}¥2002—000713

RIEROBE I, WEOHEMWLERTRESAD, /2. ZHICHEL T, 8
JRE. HBWITEPEHAERICE IS MEMEIT. BRW, BRY. ERY. H5
WY Ial—yarvEilio THEEREL D 5,

(0016)

ARPFOBINZEEO-BRTIX, ATEELBE. FERERBISERSH
THEREATWS S 28T, ‘

(001 7]

ZOBRICENIE, BLAPRUERBEE T I2EERE. HENASICHRT
B5ZLANAREL S, BEMICEAAE. BEBRUVENREIAVWDIE—-EKHTH
5ED2NE-VEERTIZLEGmBELLE, RHOZ7A NIV ITS T4 RT
ITVFUTERAWDZLICKY., RBRICERIEBERERSICHERT S Z L HH

s,
(001 8)
ARHOBI A FERBOMOMBARTIE. FIACMELIIE. FTEERBICEES O
THEEZHhTWLES EEL,
(0019]

ZOBBRICENE, FIAE. BEASIE. FICHABRSIA MBS L EMREIC
MNUTERTIZ LI YERIATWAEL 2SI LICRB, ZDED s
BTH-oTH, HBWAESICEEMERR TS ZENTEBLE RS,

[0020]

ARPFOBRAZEBOMOBRTIE. AIEERIT. EF v X UVEBROE
ETHHMERDDFHEICEEL TS Y., BIEELESIX. SXF v XVEBEOE
EIHHEMO—AFXNEHHICEELTWS,

(0021)

ZOBRBRICENIE, AP, FY X EROEET S —F XX H ICEE X
hTwazedhd, BEMNS VIURARVEEREOBEEBROFE L. LUK
BICEELD>HZLiCkd., /2, ZOBKRICEINIE. FYyRIUVRICKRUESEY
BT — NEBEBIERINDZZLICREZHS, Fv RIVEHEICH T 2EROEMN
 FYRMICEEZSNDZ LR D,

6 HiFEFF2002—-3104260

Page 50 of 81



¥2002—000713

([0022])

T, ZOXDIC, BEASESY — FEEBN., FYy RIVHEHBERIREHHIC
WHITERT SO R TRITISAIBRICEINE, AR Wb HIBE
WREERNS VIR ZDOERT2LE, F— MNEEBETRXZ7EUT, A AVEA
ITEX2ITO>ZLICEY. Fv R UEBICHEET S Y -2 ESRV R U A VS
DEREBHIITOIZLNTES, EEL. ZOHBE. BEICWAE, ¥— 8
BERBREWEMERLRL ZHIC, BIRA A VEAIRBEITOZLT, F¥X
JVEHBAER I D Z LICR5,

(00 23]

ARFOBLKNAZEEOMOBRTIE. MTERERI. <MV 7 ARICEF
ArEhTY, FiIF v XIVEEIE. FEWICRTHEEER L A THEBEE
TEHHREBHEEM > TEVIEFROE I MRE. BT — XA THE
BI2EREEBEEHE > TEUIEFROE2HRE AR D 5 EAEHBEAICH K
EhTW5,

(0024)

ZOBRRIE., BRICBRARZBRICELCL. ARFOEAMRIBR O RICHE

ENDLBRO—DTH 5,
[0025)

Tabb, ZOBRICEINT, EINSDIUXRXOF ¥ XIVEHEEN., T U
ZRICHBEF SN EEREBICBWVWT., FORESHEBERNICERIATWS, Z
ZIC, REHEBCIE. FEWICRCHEEERERATHBE I 2 EAERE :
MOTIEVLEFROEIMAREAGIET — A ERATHBER I SHAEHEMZ
HMoTEHEVLZERFROB2HRLARDOLHEHBETHSD. ZOEDLBRICKY.
ZF ¥ RIVEEICH T 2D AFTFIECICSWREBATHEZINATWVWS,

(0026])

ZFLT. ZOXOREASBREE L 2AS, EERI. 37EF v X IVESBICH
MTBEDICHT—FEBELTDBEABEEL TV Z NS, F v XIVEHER
WLHEBRNS Y IYREZE, F—MNEBRWUIUEBBRLOEEBRERDHFHEICHE
EBLD22ELBIC, FHELEFYRIVEOBRELEEBROP/NMEEIHEBITZIZL

7 H#EF5F2002—-3104260

Page 51 of 81



¥2002—000713

N 25D TH D,
(002 7]

ZOBEBRTIIRC, siEERSIE. RS I HROPFREY B TNEMEICHE
BREN., BiRiEATIE. A EEENICBWTHEE 1 RO RICEK SN
TW3,

(0028]

ZDEDRBEICENE, EEROERIIT. BEITIEREBHEMED &
KREETIN. TOFRICEEERT. ZFRIVETHEMBICEREZNS
o ZDZEICEY, FFELIL, FREHROKE N EERLZZLNTEDS. 20
., CUDITEINPREO P ELBEFRREESICSVWTEYL, TOHEE
HEATOERFICES.

{0029]

bbb, AEEKETIE. RESFRREBICEERT Sh o EEE LM,
EYDITRIRENRSD H3) KERLTEREIQSZMBICNT LS Y F4H
PEETLL. ZAMBICBNWTISEYTOLSHELDZLICER L. BT,
HMEMTICBNWT, SE708Y B (Fabb, MHEBSHME) ICHRSE
SEEY T (bbb, hWEETLIHM) ICHELIHL L TIE, BIRLSOBE
KEAHBZZELICEBET 5.,

(003 0]

FYEAMICIK. A, GIEEY LTFICHRIBLDOHN, it Y FFICHE

SO EYB, BIHRLINELIIL W,
(0031)]

FLT, ERLEEDIRLSE2ZDEEICHKET I L. BEDENAREE2HE
KU, BEAZEBOHERROFR L 255804 H 5. EROBY LIFRUE
DTFTEOLSOBEDEIILEN >TEAR, BRFOFNFWEDOH LY D,
BOBAARSLERIT ZAHEELABNZ LIRS,

(003 2]

ZIZT. ABRICBTSEHEA. s ERBEEOE 1 HROFRMSHAN

ENBICEREND ZEABEKREFH VS, Tobb, BHRBEZO LD RAEIC

8 HiER2002—-3104260

Page 52 of 81



¥2002—000713

BT DZLicEnid, ZEEHICERIT2MBOEAL =, B 1RROHR
MPOANEMBICEREADZEICRY, Z0ZLiF. SZE LHRICHET S
P EIC., YR OFITEMEETEFESHI IO LBRERS 2L, T4
OHEZER LIS, ATREBY TTILRIBSETEHFESEI LD BRERD Z
EHEBETHHZLEBRT S, FLT. ZOBARICBWT, ELBEHEL
RIBRICHIE T 2 & DICRITNIT. BIEIREBY TFICRIBIETEEHICET S
2, DEYLSOBENRIELDILEALN DO YET D 2 G HITENE
FTELZLENEBLRDEDTH S,
[0033]) ,

PEDFER., ABRICEINT., LZOBBLIZBERNZEBOBELRES
HELCEBEBDZZENBERL, 2, LTDEEBNRLYELCIIIWEEZEABHh SN,
WoEY ETICHRAINSIE. BREBRICESTIRHEBHTEBOEFICLTSL
Zeilxdhn, BREAORBOMEE, $obbEHEBITXHLIWEETZNE2HFETS
ZENFBBLRDEDTHD, FE. ABRICEINIT. UERBRREZEDRERICS
WT, BREBROBEMEARONDZZLICRZDTHS.

(0034)]

E, IBRBE. FEIRHROFRIVETHEMBICERT Z2Z &N
B2, BRAZEEORHOBHEREWETZZ L, -, EINSOIURA
KX T EARAFELYHRAICBIETZZENTES, ZHRIRUTOERFICES

(0035]

Thabb, ABRICHITIMWEHEMIT. BEITI2HABEBEOE L HEBEHD &
DICRFEET A, TOHRISEEELRW, ZOEDHZIE. 45 1 RIBKROHEK
. EREARTONTWRaVWHEEEFETIZLIL LY., FEWICAHT, %iE
PREBICEATICHBHH LA A SR SN EAEBRSEOMOEREER TS Z
ERFBBE RS, Thbb, RHAOHHENIERITZIDTHS,

(0036])

Tz, ERDOED RBEIC. ERBIFRBENSITHATHWIHOD, BEH

BREOBEOBELXFETIZLICEY., fAlAE. —HFHUOAERKICETEY

9 H#EFF2002—-3104260

Page 53 of 81



¥2002—0007138

. —HEAREBRICHEOMBANE/NEKBRICTEZLT. F—MEREL
TOELESE, MROFRICEBIELZLATAERERS, ZDEDIC, EEH
DMBICEISTICS — FNERBROEEBEEZEAMEEDOLIDICHEDOERWEICEE
TEBDDT, WIS — FBEOEEX2EXH 2 EHLIDICHEORWAEICE
BLRAS, EEBOEEX*HBRANCBIA2EEOMEBICEETEZS0DT. B#®
MCiE, EEREE* SO ARBEECHHELBD D DEXAELAERBENIIEY
WENSOURAREHBTE S,
(0037]
CORMBTIEEIC, BiEIEATE. XA EBRNICBWTHIEE 2RROH
RICEREATWAEICTHLE &N,
[0038)])
ZOEIBBRICENIT, Fry RIVEER. BRLULEFTVWACBEAZ. MO0
BREEBEEELESEIC, BEL., XEMHMT S, ZEROALMISEIEN
EABICHEKENDZ LIRS, Tbb, HF v RIVEHBRICHL T, &B X
DAFBRRBELICS WRBAHEBEZNDZZ LICRS,
(0039)
AHEOBTHB/IL. LRLUAEAARHOBRNEPLEELAEML TS,
(004 0]
ARHEOBTBBICENE, AR ERUEEDIC, IERNSDIRELE
BERLOBEBROFELFABRTOZLNTErBRAZEELAMLTRS
ZEREY, WEMNSVURZDOIERELREE, FEZNACLII2ESHELREHOR
TRAEER, AR, BWETOYVz VX, BWETLYE, BEEE EFFE. U
— Koty Y, Ea—- 74V FBXIE_AERBOLCTATF—SLra—%
. I—=PRAF—vay, FUELEH. POSHER, ZvFNRILBEDEEETFH
BEHEHFATHZENTES,
(004 1)
AEEDOZ D& D 2EARUMOFBIXRICHE T ERBOREL SH S HIC
Eha.
(004 2]

10 Hit4d¥2002—-3104260

Page 54 of 81



¥2002—000713

(RO ERDERR]

UFTE. ARBHOEBEOEBICOWTHE2BRLODODHHET S, UTOEKE

R, ARFOBIAZERBELRELEBICEALEIDTH S,
(004 3]

¥9. ARHOEEHRBICBIT 2BXAREEBOERBICB T IHKICOWT
IS4 EBRBLUTCHBATS, Z2iIC. 1, AP EEOEBER
HEERR T2 M 7 ARICEREINEZHEBOERICBI 2EEHT. EHS
OFEMHEETH . M2iE, T— Z#. EEHR. BREEBEIERESINETFT
7UABEOHBET 2 HBOBERBOLERNTH S, FLT. H3iE. M20
A—A HEETHS, 2B, 3BV, 8E - FPH *XNE L THRHB
BREEDOREZLTLED,. EBE - BUMILIBRE2RRSLHTH S,
¥ B4 H2ICRTEEROAEREHLTEORBRERTEERNTH S

(004 4)

Bl 1iCBWT, AEBERBICBIT2EEAZEBOEHERREREERT ST
MU ZZRICERSNAEAEROERICIK. 2hfh,. BRERO a L UXKERE
B a2 AAvF U FHBETEEDDODTFTIOLABRINTHY., HEES
BB ENET— A6 aBYZTFTI0DY —RICBRBICERZHTWS
o T AMB aIlEZRAUEBMF/ES L. S2. . SniFx. ZOJMEICARMERIC
L THEbRVwW L., HlETIHBDTF 46 am@LicxLT. -7
BIHBETDIEDOIKLTE LW,

(004 5)
¥/, TFT30DH —RMCEETEHII O aNBEWICERZNATEY. FiE
DERAIVYT, EBEHI 30 allNNINAHWICEEEEGL. G2, . Gm#%

v ZOMFICHIER TCEHMI S EDICHERZNTWS, BREEI ald, TFTS
ODRVA VICBEWICERENTBY, AAMAYFUI/RFTHLBTFT3 0%
—BHEETZEORAAYFEREHALSZZLICEKY, T—R#6 a DB 5HE
#®ESS1. S2. . SnEFEDEXA IV TEERY.

(004 6)

11 Hir%$2002—-3104260

Page 55 of 81



¥2002—-000713

HREHEI a N L TBENEWED - LLTOBRBIEZAThEFEL
RNOEEESS 1. S2. . Snit. MEEKRKICER SN EZNEER L O
T—EHHEERHEESLS. BREE. BMEShZ3BELVRNVICEY HFESDOE RSP
BEAELETEZZLICEY, XEZEFAL. BERRETBL TS, /—<FVU—&K
U4 hE—RTHIE, SEROBMTHNZAEBEICIE U TAHRICHNTS
BRBAFELL. J—-<V—TS59v7E—-RFTdhHhid. FEHROEMTHIMX N
EEEICSCTAHACH T 2BBEIEMEH, 248 UTEBRINZEELIS
BRESESICHRLEZIY NS AN EL DN TS,

(004 7)

ZZTHRFEIHEAEHREENV -V 3502 AEDIC, HREBEI a bxtm

BREOMICERENIBERAEREMFNCERSE 7 0 24T 5.
[004 8]

LAFTIR. EREF—&#6a. EEM330a, TFTIO0SHILLS, ERD
O REBBENIEHEINIBEAREED. LY AEAHRBRICOVWT, K2
RUR3S SR LUTHHAT S,

(004 9)

¥Y. AEBERBICGIEREZEBER. H20A-A  HENAESH 3 IR
TEOIC, TFT7UAEKRL 0L, ZHICHHEBXNSEH R EERK2 0
EEEATWS, TFT7UAEKL O, AT, AERK. HS5AHIR. ¥
VDarvERISZY. HEEK2 0. FHIAEHTS ARFEPEEEEI S 25,

[0050])

FM3IRTEDIIC. TFTZ7UAEE L 0ICIZ. BREEI alRISHTS
Y, EOEMICEK, SEVTAEEOREORAMAENEE N ZEMIE 1 6 B3
IohTnwsd, BEEBHEI aid. BIAIE I TO (Indium Tin Oxide) ELSDFEH
HEEEINS 2D,

(0051)

A, HEEHR2 OICIE. FOLEICE > THEEHE2 1 XRITHHTHY,
FOTHICIE, SEVITABREFOREBOREMABMNEE O ZEHEEK2 2 XRITH
NTW3, XMEE2 1. AIATI TOREDEHEABHEMIN SRS,

12 HiEFF2002—-3104260

Page 56 of 81



¥2002—000713

(005 2]

Wi, M2iICBNWT, BENPEBEOTFT7Z7UAEKL 0 EiICiX. kU
ZRICHBOEREED a (UHBH9 a " ICIYRDBARIATVS) ABTS
NTHBY., BHREB a DBEOERICEAR ST LVIZTLEDT — X6
aRURVIVIOVEDOEEBRI 3 0 aRITH TS,

[0053)

EEM330aild. RUDYVIAVEOFEEE 1 aDd BEPHEENY ORI
HETRUEF Y RIVEELL a " ICHATHEDICHEBESATEY., £E#3 3
Oaidy— PBELLUTHET S, $2bb, EEM330atF—Fb6al
DRETDEAICITENETN, FvXIUHHKL a " ICEEMR3 3 0 a DIFJLES 3
31la (#:B) Xr—bMEBL LU THHAEBSIN-EHRAAAYFITHOTFT
SONRIBNATVDE, METHIE, AEBEEBICBISZTFT30, FOHT
HPF v RIUEEL a " id. MU ARICHBEF A ZERBEY alcBNT
. FOREEBNICEREINTWS, 22T, XEHEK L T, LERNICR THE
EERERATHBEIZIERER aME-> CTHEVLEFROE 1 KR (K
2HTEXAM) LHIEKT— 36 a EMATHBETIEHABEI aWi Mo
TEVLEFROE2HER (HM2thcidy HH) LARDLLHEETHL., FYE
BRI 2 ISR - TEAE. A, ZEEICRINHIEHREEI a DL F AL,
HLEIGRENZ2ERBEO a DAEATAHAI. ETICREINIBEREBEI adHEA
., KU, A FTICRZNSHABEI aDELAR. OFLFhHOOELEENLE
MEN. ThICEETEZLLRd, ZOEDIDRMEBICTFT3 ONEREINT
WaZeilkY, ZETFT30DF v xI)VHHEE1 a " ISk L Tid. EEMNRIAEA
FRECAEZVRENBEHBEEIATNHWEZ LIRS,

[0054)

TFT30ik, H3ICRT&ELEDIC, LDD (Lightly Doped Drain) ##& % &
LTBY., ZOBRKERELTE. ERLEIICHF - NBEBBELTHBETSE
HH3 30 arbDBRICKYFYRIDAEEREINDLHBEE]L aDF v RIVE
la’ ', EEM3I30alEMEFE]l al ¥ iET 25— MR L SOME
B2, ¥HEE] allBIT5EEEY - XHEEK 1 b EREEERN LA VHEKL c

13 HiE%$2002—-3104260

Page 57 of 81



¥2002—000713

WHICHEBEY —AHR 1 dRUCBREERVA VHEE Ll e 2fHA TV S,
([0055])

B, TEFT30E. HFFEFULLRESICRLUEEDICLDDEgEEXL DN, &
BEY-ZER 1 bDERCEEBERNLVA VHEEL cICRHHOITHERAAR 2{TbARW
A7y MEEERE-TEIWL., EEMH330aD—HhodF — hEBEEYT
A UTHEBETAMHEITEIAL, BOBAENICHEEY - AHBERUVEE
BERVA VHBERRTZIENIZPSAVEIDTFTTHoTHEW, 2, K
EEFR TR, BRAAYFYF7ETFT3I0OD)N - NEEE:., BEEY — RH
BIAdRUBEERLVAVEBE 1l e IC 1 BOREBLEY Y VY — NEE L
UEXN ZASORIC2HEUEDS - NEBEEEL T, Ta7W5—h 55
WM TNV — M ETCTFTE2RBELUTHREW, EBIC, TFT3 0 2R
TEOHHEKEEL ald RV aAVEICRST, PELT7AV Y OVEDEESR
VUaVETEEDRW, BESS Y aVEDOERICE. Y SbEESDAM
DHFEEANVWDSZENTES, FHEEF] a 2RV aVELTZZ LT,
FICHLEROBHEBILERLS Z &N TE S,

(0056])

Z I TAEREBBICBVWTREIC. ZOTFT3 00N — hBEE L THRET
5FEEEMI 30 alk,. 2RI &DIC. HEV - EBRBE UTHET S
. TR2OLBTFT30DF ¥ XIEHK L a " ICHEUTHEETLIHLSN. D
EICHANTHBAICEREINRTWS, Thabb, H2iIC8WT, £AMH330a
W, H2Hy FEICEETSF Y RIVEKL a " ICHIETHEDIC, B2Hy A
FHCHEE T DIEAM3 3 1l al, BMEILZ2ERERI aMEMD XDICEETS
B33 2a b E LTS, MA4ICBWTIE. FOREBIHBE 25 LD
. EBW3I 30 aDEBRNANE—-—VDHRERRLTWS,

(005 7]

LRBIC, ZOEEM3I 30 aDELH3 31 ald, ZEBERICEWT, B
PE3 32 aMDERINTERINTWS., Thabb, BLAE3 3 1 a RUIE
M3 32ald, WHhE—EHICEREINATWSIDTHS. Z0D kD 2ERiE.
B, YUHKEES3 3 1 a RUEHEE3 3 2 all Kk YBESHZ —EKHRER

14 Hi#iFF¥2002—-3104260

Page 58 of 81



¥2002—000713

(M4 BB) 2EIBINX—VEERTLIZLEFBELLE, XFDT+ MUY

TSTAROCTYFUTICE ST, BHLERTZZLANTUEBTH S, ==L,

ARHEIT., ZOEORERBICBEZNSITOTII L. AAE., EHXHE332a

KU, BIEHBELENOMEHTMEERTZIZLICEY, BAH331a

PR TDIEIDORERBTH-TH, FOBHEHAICNDLZIEDTH D,
[0058]

XT—FH. H1LITRLE, EEAERTON, H3IKRTLDKTFT3I0DE
BERLVAVEE]l e ROUERBEO a ICERIN-HREMUSEB/RL LT
DOFRKE7 1 &, BEEMUTEBEBLLUTOBTEHR3I00D—HL M. HEHA
752 AL THHEBEZNZZLICEYERZINATWS., ZOERBFET0K
hid, BHREMO a CBU I BNRABRELEHBICED DI Z L AFBE RS,

[0059]

FREE 7 L3, BIAIEHEEORY VY IVEMRY EREMUERER L
ULTHEBI D, 2L, FRkE7 113, BICHATLEER3I 00 LERIC, £
BXIE€EECE-BEXIZEEMISHEBELTE LY., BHKE7 113, BHR
BMUEEEBBL L TOBEDEN., IV X I MR-V 83 R85 EALT.
EREBO aL TFT3I0ODHEERNL A VEE 1 e b ETRkERT IBEELD
2,

[0060])

ZOEDICHKET 1 2FAHTNE. BREESFZT2000nmBEL R
TH, BEME—DDIVAY MR-V TEHRT SHRMBEBEELERL DD
. HER/NEO DU EOEF RV E 7 MR- VTHEBERAEZRFICERT S Z
EATE, HEFOREEDLIZEAABERS, £, a2 EF 7 MR- JVEAL
BRICBIT2TyF U VOREHFTHIEICHBEILD,

[0061]

BEH3I 00X, AIAEEBANIGESESUHBRIOS LY EEBIMUSES
B L THBETS, ZOREM3300iE. FEMWICRS L., H2ICRTEDIC,
AEEMI 30 aDEHREKICERTEEEILTWS, LY EBHICIIEEKS3 O
Ok, EEM330alilR-oTEHEVLIAMRIL., HHF, F—2#6aLXETD

15 HiEFs2002~-3104260

Page 59 of 81



2002—000713

EEFAMST — A6 alilR-o Ty FMICBITS EFICRARBH UZREL L.
2y A7 hR—)V8 SICHIET BEFAENCEN LB L WA THS, 2
DOHBLREEEE, EEMI 30 a EOEBRTT—X#6 a TOHEKEFAL T
EWHART ODHEHRBEEBOEKICHRT 3.

(006 2)

-, BEM3OOIE, HAE. Ti. Cr. W, Ta. Mo¥DEMAEERE
DOIBDOLRELH—D2%F0., €BEEK 6&. @B VYA R, KUY UY
AR, 2o 2BEBLEATOEMIORY, BERBR7TO0DEEEMAUTEERL
LTOBEDIE,N,. TEFT3O0ODEHICBVWTARANMNSTFT3 0 %EXTS
BAEFELUTORBERZ2E D, 2L, FEM3 00, FIATEEEORY DY
TVESEIOSRLIEIBRELEHMAESEREIVEBY VYA RESM2IE 2K
EABBEEINEZFHEED - TH &,

[0063]

¥, BEHRI OO0, HEULLIF, HAREBEO a PEWES L ZEHIRRHEHK
ALEFOFBEICEREN, EEMBFLERNICERINT, BEEMLEENS,
ZOEDIRBRBMELLTE. BT 57— ABBHERICHMB N D EBED
HABROBREMETCH LWL, HHER2 0OXNHERE2 1 ICHBSH S EEN
THREDRY,

[0064)

FEEE7 51T, RISISRT LD, HIATIRES~2 0 0 n mBED &N
#WWHTO (High Temperature Oxide) &, L T O (Low Temperature Oxide)
REDOELIV VIR, H53VWREEBLVVIVESIOHEEZNE., EEEAR7
ORWARESESIEHANDIZ., BOBEESTLSICBOLNDIBYICEWT, #EE
7 5@ VEE &,

(0065]

M2 RUOH3ICEWTE., ETDEH». TFTIODTHIC, FHRMEEHKEL 1
aMBITIOHATWS, TAEXREL 1 aid. BFRIINZ -V FTEIhTEY,
ZHICKYRBEROBMOMEKEH EL TWS., b, HOFESOHEIX. 2
WMHFMICEVYST— A6 a bM2Hx FEICEVSEEMS 0 0 L HFAFHRKREL

16 HifF¥2002-3104260

Page 60 of 81



¥2002—000713

TERINEZLICE-TH, RENTWS, -, FTHENREKEL L ail>WT
b, BIROERM3IO0DBELERIC. TOBMNEHMATFT3I 0OICHLTE
HMEBERIFETIZLE2RTZEHIC, HERREEINS FOAMHICER U TEEBM
FiCEHRT DL &,

[0066)

¥/, TFT3OTFICIX. THMESEEKEL 2R ITISATWS., THEZIE 1 2
. FTHGEXEL L aMSTFT302EHEEETsBENEN. TFT7ZUA
EH 1 ODREICEREINDZLICKY, TFT7ZUAEIRL O DREHFEBRIC
BIFIFRND, BHRICERIBFNETCEHRAANYFV7HOTFEFT 3 0 DFHE
fEEBILT2BEE2ET .

(006 7]

MAT, EEM3 30a kiCid, HEEY - XEHHK1dNBELCDa2 7 bk
—~ V8 1RUEHEEERVAVEEL e NBLD I2E7 bFR—L83INENFH
FALEZNEE | BEEEIE4 1 XAEBREATHS,

[006 8]

1 BEMESEA 1 EiCiE, FREE7 1. RUBEBI 0 0ONEBRSINTEY
CIZASDEICHBEEY -RAEK 1 dANBLB AT MR —)U 8 1 RUH#RK
BT1INBULZ2aVR7 MR-V 8SRENENEIALENAE 2 BREMEEE4 2
BEEINTWS,

(0069])

2B, AEBERBTE, B1EAESEE4 1ICHLUTIE. ¥1000CHOHEK
EITD>Z2iIC& Y, FHMAEF L aPEBEHR3I 30 a2 BRTHIRY VU aVEIC
FEALEALAAVOEHEER—->TE W, i, HS2FHMBEE4L 2L TR
v ZDEOBRBEEITDRVWZILICKY, BEB3IOO0DREAMEICELS A b
VADBHIERD EDICLTH &,

(0070]

H2EMMEZEIE4 2 EiICiX. T— A6 alERESATEY., Zhbpkilid
HREE 7 LAEBLZaV3 7 PR — L8 5QEREINEE 3 BRIMEE4 3 Ak
BKEhTnwa,

17 Hird2002—-3104260

Page 61 of 81



¥2002—-000713

(007 1)

¥ 3G 4 30EFEIIX. CMP (Chemical Mechanical Polishing) 4
BEICEYFHEAEZINTSY., TOTHICHFET IREERPRTSICLIBE
ICEET2HEES O DEEARREERT 5.

[0072])

EEL, ZOEDICEIERMEHE4 3ICEHEALEEE T DICRAT. X
MAT, TFT7UVA K10, FHMESZIEL 2. 1 ERAEEER4 1 RUE2
BREGE4 205522 —DIlEEHE-T. T—F#6 aFOEKEPT
FT3O0S%MEPADZLICKY., PHALEERIT-oTH &V,

[0073]

AESHALEE D RBRE R AEZBHEBOBRAZEERICEINIT. ERLE
IS, EEH3I30aN,. BEM3I3 1 aRUERE3I3I2a2EFTdLLE
I, BIEIE/AE3 3 1 aMTFT30ODF v RIVEEEL a " ICHHET B EDICRK
FHhEZehd, TFT3O0LEEMR3I30aDHEBRKROTAY - BEELE
HICRUD 5,

[0074)

BlAE. BRICHBEEZEMA R 2ICB1T5, TFT3ORUEREM3 30 aDid
BEMAIZ. TFT30DF v RIVEEEL a " ICHITEZ2RHAHESRMICEHIET S
EWDERIIGADSHEHELEEBEGO—HERTHEDOTH I8, FOMICHLH
AX, HoRUHEFICART LD REERREEHRTLIZLENTES., 22,
S, M2LABEDORTHEA., YZEHMLEXTFTRUTEEROEERFRAD
RE22BRe23H0, H6E, B4 LHERIC. RISISRTEEROERNE —
COHERTRTH S,

[0075])

MSEUREBWTIE., EEM3I30a . FYIERICIE. FOWERE3 3 2
a’ &, EEW330a EMATHBEILIERERBI aMEM->STEVTIR
FROEILHBOFRIYETHEMBICERSINATHWS, LT, BAIH3 3
la i3 HSXNEIMeFHyFHEICBITE EAICORRBELERLLUTEREZH
TWd, 28, FYRNUEEL1 a " OBREBEME. IoLbBIIELEHE331a" O/

18 HiER2002-3104260

Page 62 of 81



¥2002—000713

EAEZ. H2LRB25R0,
[0076]

ZOEDEEBERGRL2BE. FFELIC, XTEROSEWMEENSZ L
ATED, ZNEIUTOEREICED., Thbb, AEBEBICHRIEINREE
Tk, ERLEEDIC, HEBEO a LICHEWE L 6 ARITOLNTWEN, 20
MK L 6 DREICIT IS, ZEMAML 6 FICERZINSZEBERERD 1§
E1WKERLEMMAEETZHENH D, ZZiICnD TEMERER) OFIC
3. AEBICHRIEEMR3I 30 abedEhsds, M7, H51CBiF5B—B’
MICHR-EZHERERLTEY., ZEAEWM330a " DEKP332a " D I'F
ZJICEELUEAMES 0 1A, BEAEL 6 EICERENTWERFIREIATH
5,

(007 7]

UALRRS, ZOE52ME5 0 IAMELS L, EAEEL 6ICHUTEES
NEZERUESEYTAMICLSEELCIELIBEANDD. ZOLTIEF. BHSE
DEMARSEHERL. EXAREEOYEARARORRL 22860/ H5, Lk
AoT, RERICBWTIE, EBRDOES M5 0 1 MIC, #EREEBRITIE L
TAHXEERT DL, Tobb, URERBEICHZELZAF I, HERE
WKEYRFXIRRZEND Z & THERRCFELRVWZEEMTbATWE,

[0078)

ZORBEL 25D, HREBOROMELEWIEFE2H/EL AL, ERkRD
BABEEZRTRTNERSRWZEICHD, Tabb, MBS0 LICXHET S &
20, EERICEXREERITILSOTIE. #ICHRBAMOREZETZIELZZ LICRY
v BOBEZ S ZERD., EWoT, iS50 1 OIS —HWICEITELEE T
ZDTIE, THOREHREITOIZEHNTETEHRIVINSAIOBETEBLLZ LK
RBIEN ZMES50 LICBITRRHLSOEEBERITIT. BRAREEBOHE
FERBERIZ LIS,

(0079)

ZZTC. REBEBTE, M50 1ICERLEEIRLSHRELDZ L., &

YHEAT, RIS 0 LICBWT., SEYVDEY B (bbb, 50

19 HiEF2002—-3104260

Page 63 of 81



¥¥2002—000713

158250 KB WS (T7ICBT285501a, AT M&Y EWFE5 0
laj E#HT, ) LBYTIF (Thabb, #5012 FTHHM) ICHRIEHS (
H7iICB872/85501b, AT MBYTFIFMS01by &FHT, ) ET. 8
HLSORBEICENHDZLICEHT S,

(0080])

&Y EEMWICIE., IAEK, AUEtEEY LT 50 1 adAA. BIFEEEY FWFES
01b&k¥yd, FHRLINELCIISWZ L, 2FY, BYTITHSO0O1LDbDAMN
BFEOEMAREEBRTLIABENEVWILICEET 5.

[0081)

ZZT, AEBERBICBVWTIE, EXHE332a A EHREBWI aDE
LEBROPR (H7IC8725 S8R MAOSANEMBICERINTWSZ
ENBRERVS. Tabb, BRI 32a EFH7ISRT LD RMEICKK
TH5ZLiICEhE, ZEHEH332a ICERITZHIS01DHEESO01IPY
T, BIEROPRMASHANEMBICEREINEZLICRY, ZOZ LT, 4
ZELHEBRICHG T SHEE LIS, BRMBS 0 10FEFMEOETEFEEZESD
IO BEERDZE, TROBEERKLIC, WEBY TTHS 01 bETEE
EIELEOLBHEERDIZENVEBTHLIZILEEKT D, FLT. ZOBE
KENWT, BRAEOEEMSI OORUHKE7 1 2, M7ICRTLDIC, Aigdss
ILABRICHR T2 EDICRITNIT, srdBEY FTTFEHS 01 b ETEHHICENT
5Z2¢, DEYLSOREBIRIELDEZBAONSMMES0 1 DYEISEE
ICERTLDZLAUBLEREDTH S,

[0082]

UEDHR., AEBICENE., LOBBILIZ2BEINAEREBEOHERARS %
HELZBBZEAFHRERL, £, LSOBBRIYELIIIWEEILNSMN
M50 10EY EIFI50 1 ald, BHERRICESTOIAEBRBTROETIICL
THELZ LIl R3S, BREOROME, $2ob5EHMBIIHLIWEETZO EH#
B35ZLABLRI2DTHS. R, FERBICEINE. UERRELD2E
RICBWT, RAEHROFEHN EASHNZZ LI RE2DTH S,

[0083]

20 HiE%2002—-3104260

Page 64 of 81



¥2002—000713

T, EBHE332a ., BIEROPRIYVEBThEMBEICERTSZ L
WKEniX, FE2iC. ERNFEEORFOoEHEEMETS L, ¥/ TFT
BOIKMTIRAANEIYSHRMCEHIETEZZIENTES, ZHhIUTOERFIC
&5,

[0084)

Thabb, AEBICBITIEHKI332a " X, BETLIEHAEEI alDE
I E#D IDICREETEIN., ZOHFRICIEFEL 2V, ZDEHH AT,
%1 EBROMEE S, ERPE3 3 2a  FRISATHWRWEEEFIETSZ 2IC
LY, PEMICAT, ZWKHF3 32 a " ICPFICEKBHE 33 2a " AR
POBMEEINEZERBMI OO0 FOMOEMEEBILOIZLAMELE RS, b
L, RIOEHHENIERTEIDTH S,

[0085])

¥, EROEDBEEHIC, BRI 32a IHEREISETHATVWEHD
D, WEH331la ZEOWLEOBEZ2FBILZZLICLY., AKX —FHFH
DHEMREICIETEZY, —FREREBLRCHOMAMENSKBAICT S Z
YT, F—FBRBELULTOEASH33 1a %, BROFRICEEZESZ LN
WL S, AEBICBWTIE, H5EAUBEICRTEDIC, EEH331a’
. —FHUORICIETFONTWEZLARDAMD, ZOEDIC, EE#M330a’
DMBICESTIC) - MNEBOREZEXNEEDLLDICHEORWEICEE
TELZDT, BEWEF— MEBOREBLENXMELEDZ2DILHEEOERWMEICE
BL2AS, £EM330a OEE*HRBRAICBIZEEOMEBICKHEBETES
DT, BHRMICIE, EEH330a  OHBE*SHAEBREEOEHER2EHDD
DEREMENAEHICHENWTFT3I0.EHTELZDTH S,

[0086])

EY5IC,. H5RUH6ICRIERICINAE, HREHOKERE, RHDH
HEMEERVCTFT30IKBTAH) —V7BROBBSOEFEZR LRSS,
F¥XRI)EELa 2WULTFT30,, F—bhEEBLRWLEAEM3I30a " &
OEBEREFECHE - LETDIZILNTEZZLILRDEDTH S,

(0087)

21 Hiftd2002—-3104260

Page 65 of 81



¥2002—-—000713

UERAREEDIC, AEBEBICHIBIAELEBICINE, EEBNY - b
BELLUTOBLBECERS2ETEHZ2I1ICEY, ERUEBSEEFDPBERN
RPEBFNEHAOEBHLL o Z—BWEFSIGA RN S, F v XIVHESER
WLTFT., Y= MEBLRWUEEBREOEEMGREZFEICHE - #8352
EMNTELDTH 5.

(00 88)

(BEAREEBOLERR)

BEDEDICHEEEN-ALERRICKRIBEINAZREOLEERE. 8K
VI *BRELTCBHHET S, b, M8E. TFTP7LUARKEZFD LIRS
NEBRBRERLLBDICHAER2 OIS HELEHTHY., HIZIH8D
H—H HERTHS.

(0089]

B8 RUKIICENT., AEBERICHZIEINFZEETIE. TFT7LAE
WLOELXMER2 OLANHEEZINTWS, TFT7 U AEIR1 0 &xfmik
W20LDEICIE,. MEABS OPHASINITEY, TFT7Z7UVAEMKL 0 &XfmE
ER20LE, EEHEFRREKL O a DFHEICHET S Y —IVHERICRITI O EY
— VS 2ICKYHEILEZEZLTWS,

(009 0)

V—U# 5 2 DAMIOBEERICIE. T 26 allEBERESEREDR A IV
TTHEMBIDIZLILIYET 46 a 2B I35 - A HEBHERK 1 0 1 kT
AEMEEREEBRHEF LO2ATFT7Z7UVAEK]L 0OD—ZICHR->TRITIONATHY
EER3 aICEBEBEEFEDRAIVITHBTHIZLICEY, EEMS a
PEHE TS EEMFEEHER L 04N, ZO—LICHEIT I TR ->TRITILHN
TW3,

(0091)

2P, EER3 alilHB I I2EEETEENANEAICZS 2w RSIE, £&
WEEEEE 1 O4RRAFMUETTHILINWZILEEDETTHERW, T, TF— 2K
BhERE 1 O 1 #EFREH L 0 a DWICHR > THAICEFILTE LW,

(009 2]

22 HiEFRF2002—-3104260

Page 66 of 81



¥2002—000713

TFT7VUAEK]L ODKS —TICiT, ERFREE L O a OFHMPUICRIT S
EETHEHER L 04MEORSEDOEBOEML 0 SARITIDIATWS,
T, HAERK200TI—F—HOL R L —EHRICBWTIX, TFT? VLA
ER1O0LAMER2 0L OB TEKNICHBILLLE-DDHEM 1 0 6 BFT
S5NTWa, FLT, WOIKRT LI, HBIKRLEY—H5 2 LIFIERAL
WEBERFONMEBR2 OPFYEKY —IVHMS2ICEKYTFT7 VA EKL OICHEHSE
ShTWa,

[0093]

EMOiCBWT, TFTZ7UAEKL 0 LICIK, BRAASNYFVIFHDTFT®
EHM, T IBFOBEBAEEINHROBEREREI a LI, EAEIERS
hTwad, filth. FEK2 0 EiCiZ,. HWEE2 1 OiEh. B EEHBHICERM
EAERINATWS, £, BEES R, AR —RBYIBREORYT YA
VBHEREGEULEBE O 2Y, ZHAL—XNOEMEM T, FiEDEREE L
%,

[0094)

2B, TFT7UASEKL O LICIE., ZhSDF—XMEEEEERK 101, &
MEHEEE 1 0 4FBICMAT, HEBOT— 26 alCERETEFEDE A I Y
FTHMT 237U Y VEHE, HEOT—X#6 allfiEEEVILVDO S F
Y-URBEEEBERICEAITLTREAHBTEZI SV F¥r —UHK., MERPDOH
HROYZHBRAFEEBEOSAE,. RBBEREI LS EHDOREERSEFEL T
Bk,

(009 5]

(BEFBBoEEER)

WIS, AEEMICHBHLEZBRARERES A MLV T UTHWEB B
D—PZBHA T —FREBOEBERICOWVWT., ZOLEMH. FICEE
BRRRICOWTHBETS., 221, H10i3, REEAS —HREBOERD
MENTH 5,

(0096)
H10CEWT, AEBERBRICETLIRFEAS —RrEBO—-HE-28HET

23 HEF2002-3104260

Page 67 of 81



¥2002—000713

OYVzZ7&1100F. BEERATFT? VA ZRLICEREINEAKZSEES
FUWEEV2a -V EIEAEL. EAFHLRGBAHDSA ML T100R,
100GRU1I00BELTHWETOY VR LU THEEREIATWS., BES
OYVz/741100TH, XAZILNSA RS TEOHBARKEDOS > T2y b
L102A0HHEANREDIZ L, 3SMDIS—1106RUZKDIA /1O
WZ725—-1108iC&>T. RGBOEFAICHIGETEHES R, GRUBIC
FIFSh, BEARICHETESAMNIT1I00R, 100GRU1L100BICEN
Fh#Ehhad, ZOBRFIC. BXIZ, BOWABRICKS RBEREHIEZHIC. AH
VyX1122, YV—=VYX1123RVHEFLYX1 124058501 —
VYXHR1121 %40 THIAB, FLT. SAMNXIT1I00R, 100G
BULOOBIRKYENFAEREINEZRKAICHETIRESIE. A4 70y
JFVXL11I12ICKVEEEREhER. BFLVOX1114E2A4LTRY
U—21120ICAS—HEBELTHRFEZNS,

{009 7]

AFEEHIT., ERUEZEEERBICEONDZEOTIE L. FROGHEHLCHMHS
2EMOHEABRNEZRBHOEE, H5VWRBHMCKLAVWEECHEAEEETRT
HY., EDIORERFEMASEBRAFZEERVEFRRSD I =, ARBPFOEIFH
BWHICEEINZ2DDTHS.

(I o oD 1 B 7 i A )

(H1)] ARHOEEEBOBINAZEREICS T > EHERSESEL & #R
FTETMU IV AROBEBOBERICBRITI SN EZERT. ERSOSMEEERT
HEETH 5.

(H2) ABHOEEEBOBINZERBEICBT 37— 4. &R,
HRABBENERSNETFT? VA BRKOHEBET 2HBOERBOFLHERT
»5,

(3] H2OA—-A WHEETH D,

(M4] H2ICRITEEROBRNAZ—-2DOHERTEHENTH 5.

(R5] H2LEBEOHTH->T. UZHLIEBEREVOCTFTOER
BEGFRLRIBRLER2BDERINTH 5.

24 Hitf$2002—-3104260

Page 68 of 81



¥2002—-000713

(K6)] BSICRTIEBEROERNNE—-—DHERTERRTH S,
(7] HR5MDB—-B’' WENTH>,
(X8] ARHOEEHBOBIAFEEBICBISTFT? L AEKE
 FDOLEICHEREINEZEBRERL LHICHAEROMUI» S REPHENTH S,
(9) HW8DH-H MENTHS.
(10} ARHOETBBOEBEBTHLIBHELS —RREEBD
—B= AT - BE OV R ERIHANERN TH S,
(5 DFHH]
1 a-¥HkE
1a’ FvRILEEE
330a. 330a - EEH
33la., 331a’ &L
332a., 332a  --EMEH
B a5 — X
9 a--HREME
10-TFT7? VLA K
1 6 EEME
30-+TFT
50?&%%

25 H#R2002-3104260

Page 69 of 81



¥2002—000713

(EF4] X
(E1]
S1 S2 Sn
[ ~6a | ~-6a | ~6a
N . <
70\.—L _L J_ 300
L——E 30 g] 330 L"‘ 330a 330a
SO s & a| T—880a T /-
) J‘ l. """ l_ N-300
. = - . T /_ 330a
l‘ """ _L 1 \~300
T
_UI_J - ﬂ
. T LJT ..... T / 330a

Page 70 of 81

HIER2002-3104260



¥2002—000713

o Page 71 of 81

HiEs%2002—-310426



B N N N N N VAN NN

FTOSNTINES XTI LL[IIILLIZII lIIZITIl[TIILI 2 l

w
2712’7 1d” 1b la' "¢ le 1la ~—12

EE - 30 u
B

i

N

o

o RY¥K
DN

|

o

o

VN

%)

o

oPage 72 of 81

(€ &)

€T1TL000—20072H



(4]

330

332a

3313\

Page 73 of 81

¥2002—000713

Sa

HiE4$2002—-3104260



¥¥2002—000713

(5]

- r—— - —— - —— -

=

N

R T TITRY

ttttt

i T it e

iy

©Page 74 of 81

HERK2002—-310426



(6]

¥¥2002—000713

- = =

330a”

332a”
331 a'\

Oa

Sa

Page 75 of 81

Hirk¥2002—-3104260



¥2002—000713

(X 7]

7 HiEd¥2002—-3104260

Page 76 of 81



¥2002—-—000713

(8]

106 106

v //////

\\\

g ;:g////////////////////////
7

AW

DN

AN

N

N

NONN

104 éf,

Sois
\\ 2

. | Qi L

106

(9]
H Y
101 53 20 23 2l

102 Sf ) ¢ )52
"r\\\ \\\\\\'\\\\\\\\\\\ > 105
i~

(////////)V///fzS/////{///M P
Sa 50 10

8 HiEE2002-3104260

Page 77 of 81



%QZVOTS—ZOOZ%IE'H?

age 78 of 81

102

[0 T&)

C1L000—20072%



¥2002—000713

(EE4] E#E
€20))

(F&H] V- MEBRUEEBROBEEMEGROFABALVYEZICEREND L
IS, TFTOIERREHI ML SN ZBRIAFREXRET .

(BHFB] ABRHOBRCREEI. TFT7UAEMK (10) EiC, EHE
B (9a) LINICEREINAETFET (30). ZOTFTIKEHEEINEESR
M (330a) RUT— X (6a) 2fA. ik EERIE. i TFTOF ¥
XV (1a ") IKHATIHHICH -~ FNEBBELUTOBE/AR (331a) %
BT2LLBIMOELIIERE (332a) EHFLTWS,

(&R X 2

1 HEF2002—-3104260

Page 79 of 81



¥2002—000713

B A B E % #

WA E 5 (000002369)

1. ®EHEHH 19904 8H20H
[(ZEHH] R B 8%

£ HESHTERAHE2TH4ABR 1B
K % A a—x7Y VKRS

HEF2002—-3104260

Page 80 of 81



PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of

Masao MURADE

Application No.:  10/32
Filed: December 17, 2002 Docket No.: 114542
For: ELECTRO-OPTICAL DEVICE AND ELECTRONIC APPARATUS

CLAIM FOR PRIORITY

Director of the U.S. Patent and Trademark Office
Washington, D.C. 20231

Sir:

The benefit of the filing dates of the following prior foreign applications filed in the
following foreign country(ies) is hereby requested for the above-identified patent application and the
priority provided in 35 U.S.C. §119 is hereby claimed:

Japanese Patent Application No. 2002-000713, filed January 7, 2002; and

Japanese Patent Application No. 2002-363864, filed December 16, 2002.

In support of this claim, certified copies of said original foreign applications:

X are filed herewith.

were filed on in Parent Application No. filed

will be filed at a later date.

It is requested that the file of this application be marked to indicate that the requirements of
35 U.S.C. §119 have been fulfilled and that the Patent and Trademark Office kindly acknowledge
receipt of these documents.

Respectfully submitted,

James A. Ohff

Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565

JAO:EDM/gam

Date: February 11, 2003

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 19928 Please grant any extension
Alexandria, Virginia 22320 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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