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TITLE OF THE INVENTION

DISPLAY DEVICE

CLAIM OF PRICRITY

The present application claims priority from Japanese
Patent Application JP 2010-126877 filed on June 2, 2010,
the content of which is hereby incorporated by reference

into this application.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a display device. The
invention particularly relates to a technique of facilitating
the inspection for signal interconnects formed in the region
outside detection and display areas for the display device.
2. Description of the Prior Art

A liquid crystal display panel is configured such that
a first substrate is opposed to second substrate by way of a
liguid crystal layer, in which the first substrate (TFET
substrate) is formed with thin film transistors, pixel
electrodes, etc. and the second substrate (color filter
substrate) is formed with color filters, etc. The liquid
crystal display panel having such a structure is manufactured
as follows. The first substrate (TFT substrate), which

contains circuit patterns for the liquid crystal display
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devices by a plurality number of sheets, is bonded to the
second substrate (color filter substrate) including color
filters, etc., where liquid crystals are sealed between the
substrates. The thus-formed glass substrate is then cut on
every liquid crystal display device. If chipping or crack is
formed at the end of the glass substrate at the cutting step
or during handling of the glass substrate, a problem with
interconnect defect arises in which signal interconnects
formed over the substrate are disconnected at the. same time
with occurrence of substrate chipping or cracking.

In a display device mounted on a mobile information
terminal, a coordinate input device referred to as a touch
panel is attached to the liguid crystal display panel on the
side of the display surface and so image display is generally
controlled based on the information provided by the display
image and the contact position. The touch panel has such a
structure that electrodes are formed in a detection region
over a glass substrate and signal interconnects for supplying
driving signals to the electrodes are formed at the periphery
of the detection region. Accordingly, a problem with
interconnect defect arises in which the signal interconnects
are disconnected at the same time with occurrence of substrate
chipping or cracking as i1s the case with the liquid crystal
display panel.

JP-A-2002-350896, for example, discloses a liquid
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crystal display device as a method of detecting such
interconnect defect. The liquid crystal display device
described in JP-A-2002-350896 is configured as follows.
Common interconnects arranged in parallel are connected to
each other at the peripheral edge portion of the display
screen and the display screen is formed with an opening at a
central portion thereof, thereby enabling detection of
disconnection of the common interconnects using an array
technique.

Further, JP-A-1997-80478 discloses a technique of
detecting short-circuit of drain lines by using a provisional
interconnect formed in parallel with gate lines. Further, JP-
A-1995-152043 discloses a technique of forming a liquid
crystal display device pattern by a plurality number of sheets
per one glass substrate. In such a technique, when the glass
substrate is divided into liquid crystal display devices at a
cutting step, common interconnects for connecting
interconnects to each other are provided for regions where the

liquid crystal display devices are separated.

SUMMARY OF THE INVENTION

Since the touch panel is attached to the liquid crystal
display panel on the side of the display surface and adapted
to detect an operator's input instruction, a light shielding

film is disposed at the periphery of a detection region so as
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to cover the region in which the interconnect region, etc. are
formed. If the touch panel is attached to the liquid crystal
display panel on the side of the display, therefore, the
interconnect region is located between the light shielding
film and the liquid crystal display panel. This makes it
extremely difficult to perform visual inspection for
disconnection of signal interconnects attributable to
substrate chipping or cracking. Therefore, it is difficult to
discover, until the final inspection that requires much time
for inspection, disconnection of signal interconnects which
possibly occur after bonding of the ligquid crystal display
panel to the touch panel. What is needed is a simple
inspection method.

On the other hand, since the method described in JP-A-
2002-350896 requires inspection on every signal interconnect,
it may take extremely much time as is the case with the final
inspection. In contrast, none of JP-A-1597-80478 and JP-A-
1995-152043 includes a description about the inspection of
signal interconnects.

The present invention has been made in view of the
problems described above, and the object of the invention is
to provide a technique that can simply determine pass/failure
of signal interconnects for chipping or cracking of a
substrate without increase in the number of manufacturing

steps.
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(1) To solve the problems described above, the present
invention provides a display device comprising:
a coordinate input device including

a transparent substrate having detection electrodes
disposed in a detection region corresponding to a contact
position, the transparent substrate having a first signal
interconnect disposed in a region outside the detection region,
the first signal interconnect having one end connected to the
detection electrodes and being formed with a first electrode
terminal at the other end thereof, and.

a flexible interconnect substrate connected to the
first electrode terminal, the flexible interconnect substrate
used for supplying a driving signal to the detection
electrodes by way of the first signal interconnect and
extracting a detection signal from the detection electrodes;
and

a display panel for image display based on a video
signal from an external system, the coordinate input device
being disposed on the display panel at the side of a display
screen;

wherein the coordinate inputting device has a second
signal interconnect disposed outside the first signal
interconnect but near the peripheral edge of the transparent
substrate, the second signal interconnect surrounding the area

where the detection region is included and the first signal
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interconnect is formed, the second signal interconnect being
opened at opposite ends thereof and being connected to
respective electrode terminals for inspection at the open ends,
and
wherein the second signal interconnect is formed of a
thin conductive film disposed along the peripheral edge
portion of the transparent substrate.
(2) To solve the problems described above, the present
invention further provides a display device comprising:
a first substrate formed with
a plurality of video signal lines,
a plurality of scanning signal lines intersecting
the videc signal lines,
electrode terminals receiving a driving signal and
a control signal from the video signal lines, the scanning
signal lines, and an external system, and
a third signal interconnect connecting the video
signal lines and the scanning signal lines with the electrode
terminals; and
a flexible interconnect substrate connected to the
first substrate, the flexible interconnect substrate used for
supplying the driving signal to the video signal lines and the
scanning signal lines by way of the electrode terminals and
the third signal interconnect;

a region surrounded by the video signal lines and the
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scanning signal lines being a pixel area;

a region where the pixels are formed in a matrix being
a display area;

the third signal interconnect being formed in a region
outside the display area; and

a fourth signal interconnect disposed outside the third
signal interconnect but near the peripheral edge of the
transparent substrate, the fourth signal interconnect
surrounding the area where the display area is included and
the third signal interconnect is formed, the fourth signal
interconnect being opened at opposite ends thereof and being
connected to respective electrode terminals for inspection at
the open ends;

wherein the fourth signal interconnect is formed of a
conductive thin film disposed along the peripheral edge
portion of the transparent substrate.

According to the present invention, pass/failure of
signal interconnects for substrate chipping or cracking can
simply be examined without increase in the number of
manufacturing steps.

Other effects of the invention will become apparent

with reference to the entire description in the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view for explaining the
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entire constitution of a liquid crystal display device as a
display device according to Embodiment 1 of the invention:;

Fig. 2 is a diagram for explaining the schematic
constitution of the ligquid crystal display panel of Embodiment
1:

Fig. 3 is a diagram for explaining the schematic
constitution of a touch panel according to Embodiment 1;

Fig. 4 is a view in which chipping occurs in a third
substrate of a touch panel in the liguid crystal display
device of Embodiment 1 shown in Fig. 3;

Fig. 5 is a diagram for explaining a schematic
constitution of a touch panel in a display device according to
Embodiment 2 of the invention;

Fig. 6 is a diagram for explaining a schematic
constitution of a touch panel in a display device according to
Embodiment 3 of the invention;

Fig. 7 is a diagram for explaining a schematic
constitution of a touch panel in a display device according to
Embodiment 4 of the invention;

Fig. 8 is a diagram for explaining a schematic
constitution of a flexible printed substrate in a tough panel
of Embodiment 1; and

Fig. 9 is a diagram for explaining a schematic
constitution of a liquid crystal display panel as a display

device according to Embodiment 5 of the invention.
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DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will be
described with reference to the drawings. In the following
explanation, identical constituent elements carry the same
references for which duplicate descriptions are to be omitted.
(Embodiment 1)

(Entire constitution)

Fig. 1 is a cross sectional view for explaining the
entire constitution of a liquid crystal display device as a
display device according to Embodiment 1 of the invention, and
the display device of the Embodiment 1 will be described with
reference to Fig. 1. The constitution other than that of
detection interconnects in the liquid crystal display device
of Embodiment 1 is identical with that of well-known liquid
crystal display devices. Accordingly, the detection
interconnect will be described specifically in the following
description. Further, X, Y, and Z in the drawing show X axis,
Y axis, and Z axis respectively. Further, while description
of Embodiment 1 is to be made of a liguid crystal display
panel as the display panel, it is not restricted thereto but
may also be a constitution using, for example, an organic EL
display panel, etc.

As shown in Fig. 1, a display device of Embodiment 1

includes a liquid crystal display panel PNL, and a capacitive
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touch panel (coordinate input device) TP attached to the
liquid crystal display panel PNL on the side of the display
surface (frontal side). The display device can detect the
coordinate position in the direction XY on the ligquid crystal
display panel PNL. The liquid crystal display panel PNL is
bonded to the touch panel TP by a transparent, that is, light
permeable adhesive ADL. On the other hand, a backlight device
BL is disposed on the liguid crystal display panel PNL on the
side of the back surface opposite the display surface.
However, the touch panel TP is not restricted to the
capacitive type but may be a touch panel of other type such as
a resistive type. Further, for bonding of the liquid crystal
display panel PNL and the tough panel TP, a pressure sensitive
adhesive such as a silicon gel which can be peeled and re-
bonded may also be used instead of the adhesive ADL.

The ligquid crystal display panel PNL includes a first
substrate SUB1 and a second substrate SUB2. The substrates
SUB1 and SUB2 are opposed by way of a liquid crystal layer
(not illustrated). The first substrate SUBl1 is larger than
the second substrate SUB2 in the direction of Y axis. A
driving circuit DRI and a flexible printed substrate FPCl are
disposed on the first substrate SUBl on the side of the main
surface (liquid crystal surface) corresponding to the region
greater than the second substrate SUB2, that is, exposed from

the second substrate SUB2. The driving circuit DRI supplies
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driving signals to pixels (not illustrated). The flexible
printed substrate FPCl supplies external signals, etc. to the
driving circuit DR1. Further, well-known polarizing plates
POL are disposed on the first substrate SUBL on the side of
the back surface, that is, on the side of the backlight device
BL, and on the second substrate SUBZ on the side of the
display surface respectively.

On the other hand, the touch panel TP includes a third
substrate SUB3. A detection electrode (not illustrated) for
detecting a contact position is formed on the side of the main
surface of the third substrate SUB3, that is, on the side of a
viewer. A flexible printed substrate FPC2 is connected to the
end of the third substrate SUB3. The flexible printed
substrate FPC2 includes a driving circuit DR2 for the touch
panel TP provided on the side of the terminal surface. The
driving circuit DR2 supplies driving signals to a detection
electrode and detects the position of finger contact based on
the capacitance change in driving signals supplied to the
detection electrode. Further, a light shielding plate LSP and
a protective plate (front protective plate) PP are bonded to
the third substrate SUB3 by the adhesive ADL on the side of
the main surface thereof.

(Constitution of liquid crystal display panel and touch panel)

Then, a diagram for explaining the schematic

constitution of the liquid crystal display panel of Embodiment
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1 is shown in Fig. 2. A diagram for explaining the schematic
constitution of the touch panel of Embodiment 1 is shown in
Fig. 3. The liquid crystal display device of Embodiment 1 will
be described specifically with reference to Figs. 2 and 3.
Fig. 3 i1s a plan view of the touch panel of Embodiment 1 as
viewed from the side of the liguid crystal display panel. X
and Y shown in Figs. 2 and 3 represent respectively X-axis and
Y-axis, which correspond to X-axis and Y-axis shown in Fig. 1.
Referring to Fig. 2, the liquid crystal display panel
PNL of Embodiment 1 includes a first substrate SUB1l, a second
substrate SUB2, and a liquid crystal layer (not illustrated).
The first substrate SUB1 is formed with pixel electrodes PX,
thin film transistors TFT, etc. The second substrate SUB2Z is
formed with a color filter (not illustrated) and a black
matrix, the second substrate SUB2 being opposed to the first
substrate SUBl1. The liquid crystal layer (not illustrated) is
put between the first substrate SUB1l and the second substrate
SUB2. Further, an unillustrated backlight unit (backlight
device) as a light source for the liquid crystal display panel
PNL is provided on the side of the rear face. Such a
backlight is combined with the liquid crystal display panel
PNL so as to provide image display. The first substrate SUB1
and the second substrate SUBZ are fixed by means of a seal
member SL applied in a circular shape at the periphery of the

second substrate and also the liquid crystal is sealed thereby.
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In the following description, the liquid crystal display panel
PNL is also referred to as a liquid crystal display device.

The first substrate SUB1 and the second substrate SUB2
are generally formed, for example, of a well known glass
substrate as the substrate but the material is not restricted
only to the glass substrate but other insulative substrates
such as quartz glass or plastic (resin) may also be used. For
example, the use of quartz glass allows the process
temperature to be increased. Thus the thin film transistor
TFT has a densified gate insulating film, leading to
improvement in reliability. In contrast, the use of a plastic
(resin) substrate provides a liquid crystal display device
light in weight and satisfactory in impact resistance.

Further, the liquid crystal display panel PNL of
Embodiment 1 is such that a region formed with display pixels
(hereinafter simply referred to as pixel) forms a display area
AR in a region in which the liguid crystal is sealed.
Accordingly, even if the liquid crystal is sealed in a region,
that region not formed with the pixels and not used for
display does not serve as the display area AR.

In the liquid crystal display device of Embodiment 1,
scanning signal lines (gate lines) GL extends in the direction
X and juxtaposed in the direction Y, while video signal lines
{drain lines) DL extends in the direction Y and juxtaposed in

the direction X in the surface of the first substrate SUBl on
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the side of the liquid crystals and within the display area AR.
A rectangular region surrounded by the drain line DL and the
gate line GL is a region where a pixel is formed by which the
pixels are arranged in a matrix within the display area AR.

As shown in an enlarged view A' of the circle A in Fig. 2,
each of the pixels has a thin film transistor TET, a pixel
electrode PX, and a common electrode CT. The thin film
transistor TFT i1s ON-OFF driven in response to a scanning
signal from the gate line GL. The pixel electrode PX is
supplied with a video signal from the drain line DL by way of
the thin film transistor TFT when it is turned ON. The common
electrode CT is connected with the common line CL and supplied
with a common signal having a potential as a reference to the
potential of the videc signal.

An electric field containing a component parallel to
the main surface of the first substrate SUB1l is generated
between the pixel electrode PX and the common electrode CT,
thereby driving liquid crystal molecules. Such a liquid
crystal display device is known as a device capable of so-
called wide view angle display and is referred to as an IPS
system (including IPS-Pro system), or a lateral electric field
system in that it has the specificity of the application of
electric field to the liquid crystal. Further, the liquid
crystal display device of such a structure performs display by

a normally black display with which light transmittance is
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minimized when the electric field is not applied tc the liquid
crystal (black display) and increase in light transmittance is
enhanced by applying the electric field. The liquid crystal
display panel may also be a vertical electric field type such
as TN system or VA system. With such a vertical electric
field type liquid display panel, a common electrode CT is
forming on the second substrate SUBR2 on the side of the main
surface {on the side of the liquid crystal surface) and drives
liquid crystal molecules by an electric field generated
between the pixel electrode PX formed on the first substrate
SUB1 and the common electrode CT formed on the second
substrate SUB2.

Each of the drain lines DL and each of the gate lines
GL are extended at their ends beyond the seal material SL
respectively and connected to the driving circuit DR. In the
ligquid crystal display device of Embodiment 1, the driving
circuit DR is formed of a semiconductor chip and is mounted on
the first substrate SUBl1. However, the liquid crystal display
device of Embodiment 1 may mount, on the flexible printed
substrate FPC, one or both of a video signal driving circuit
of outputting the video signal and a scanning signal driving
circuit of outputting the scanning signal in the form of a
tape carrier system or a COF (chip on film) system, whereby
the driving circuit is connected to the first substrate SUBI1.

In the structure of the common electrode CT shown in
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the enlarged view A', a common signal is inputted by way of
the common line CL to the common electrodes CT formed
independently on every pixel. However this is not limitative
but the common electrodes CT may be formed so that the common
electrodes CT for the pixels disposed in adjacent with each
other in the direction X are connected directly, and a common
signal may be inputted by way of the common line CL from one
end or both of right and left ends in the direction X (end of
the first substrate SUBl).

(Constitution of touch panel)

As shown in Fig. 3, the tough panel TP of Embodiment 1
also has a third substrate SUB3 comprising a flat transparent
glass substrate or plastic substrate. The tough panel TP has
electrodes formed on the third substrate SUB3 on the side of
the main surface thereof (liquid crystal display panel) in
this embodiment. The electrodes are used to detect a position
of contact with an operator's finger (not illustrated), etc.
For example, first detection electrodes YSE extend in the
direction X and are juxtaposed in the direction Y for
detecting the coordinate position in the direction Y. Second
detection electrodes XSE extend in the direction Y and are
juxtaposed in the direction X for detecting the coordinate
position in the direction X, with the electrodes YSE and
electrodes XSE being intersected by way of an insulating film

{(not illustrated). In Embodiment 1, the first detection
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electrodes YSE and the second detections electrode XSE are
formed in the transparent region TTA of the touch panel TP,
thereby allowing for detection of the coordinate positions in
the direction X and in the direction Y within the transparent
region TTA. Since the liquid crystal display panel PNL is
disposed at the back of the touch panel TP, the first
detection electrodes YSE and the second detection electrodes
XSE, and an unillustrated insulating film which are formed
within the transparent region TTA should be formed of a
transparent material sc that an operator can view the display
content displayed on the liquid crystal panel.

Further, in the touch panel TP of Embodiment 1, a
signal interconnect (first signal interconnect) SIG1l for
connecting the first detection electrodes YSE and the second
detection electrodes XSE with an electrode terminal (first
electrode terminal) TRM1 is disposed in the region outside the
transparent region TTA. In this case, the first detection
electrodes YSE are juxtaposed in the direction Y. Accordingly,
the signal interconnect SIGl connected to the ends of the
first detection electrodes YSE are formed between the right
and left of the transparent region TTA and the periphery of
the third substrate SUB3 in the drawing and connected with the
electrode terminal TRM1. Further, the second detection
electrodes XSE are juxtaposed in the direction X. Accordingly,

the second detection electrodes XSE are connected to the
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electrode terminal TRM1 by the signal interconnect SIGl formed
in a region between the lower portion of the transparent
region TTA in the drawing and the electrode terminal TRMIL.

Further, in the touch panel TP of Embodiment 1, the
opening PPO of the light shielding plate LSP is formed smaller
than the transparent region TTA and larger than the display
area AR of the liquid crystal display panel. With such a
constitution, the contact position associated with the image
displayed at the end of the display area AR is detected
reliably. Further, the opening PPO is formed smaller than the
transparent region TTA in which the first detection electrodes
YSE and the second detection electrodes XSE are formed,
thereby reliably detecting the contact position at the end of
the transparent region TTA.

The touch panel TP of Embodiment 1 is configured such
that a detection interconnect (second signal interconnect)
SIGZ2 is formed outside of the signal interconnect SIGl. 1In
particular, the detection interconnect SIG2 of Embodiment 1 is
formed along the peripheral edge portion corresponding to
sides (upper side and right and left sides in Fig. 3) other
than one side in which the electrode terminals of the third
substrate SUB3 are formed. Further, in Embodiment 1, the
interconnect width and the position in forming the
interconnect are properly determined according to the accuracy

of the exposure device and the etching device, etc. used for
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forming the detection interconnect SIG2 on the third substrate
SUB3, and the allowance for the size of substrate chipping NP
when it is present. Further, the interconnect width of the
detection interconnect SIG2 is formed such that the
interconnect width is uniform. However, the interconnect
width of the detection interconnect SIG2 is not always
restricted to the uniform interconnect width. A plurality of
electrode terminals TRM1l are arranged along one side of the
third substrate SUB3. For the detection interconnect SIG2 of
Embocdiment 1, one end of the detection interconnect SIG2 is
connected to one of a palilr of the outermost terminals of
paired electrode terminals TRM1 arranged along one side of the
third substrate SUB3, and the other end of the detection
interconnect SIG2 is connected to the other of a pair of the
outermost terminals of the paired electrode terminals TRMI1.
Further, the detection interconnect SIG2 of Embodiment 1 is
formed of a thin metal film such as aluminum of low
transmittance to light (particularly, light in a visible
region). As described above, the signal interconnect SIGl1 and
the detection interconnect SIG2 are formed in an identical
layer and they can be formed in one identical step by forming
the detection interconnect SIG2 using a thin metal film such
as of aluminum used for forming the signal interconnect SIGL.
This can exhibit a particularly satisfactory effect of forming

the detection interconnect SIG2 without increase in the number
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of manufacturing steps. Further, by making the detection
interconnect SIG2 of the low transmittance thin metal f£ilm,
disconnection inspection for the detection interconnect SIG2
by inspector's visual observation upon generation of chipping
or cracking in the third substrate SUB3 can be performed with
ease.

The detection interconnect SIG2 may also be formed of
two or more laminate thin films, where at least one single
layer of the laminate film is made of a material of lower
transmittance than that of the adjacent region. Further, a
colorant material may be incorporated in at least one layer of
the laminate film forming the detection interconnect SIG2
(colored layer). With such a constitution, the same effect
can be exhibited as that attained when the detection
interconnect SIG2 is made of a low transmittance thin single
film layer.

Further, the touch panel TP of Embodiment 1 is
configured such that electrode terminals (not illustrated) of
the flexible printed substrate FPC2 are connected electrically
to the electrode terminals TRM1 of the tough panel TP. In
this case, a driving signal from the driving circuit DR2 is
supplied by way of the electrode terminal TRM1, and a
detection signal is outputted to the driving circuit DR2. As
shown in Fig. 8, in the flexible printed circuit FPC2 of the

touch panel TP in Embodiment 1, the electrode terminals
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(second electrode terminals) TRM2 formed on the flexible
printed substrate FPCZ in the lower portion of the drawing
have electrode terminals connected electricallytwith the
detection interconnect SIG2. Specifically, the paired
electrode terminals TRM2 disposed on the outermost side among
the electrode terminals TRM2Z on the side connected to an
external system (not illustrated) are electrically connected
with the detection interconnect SIG2 by way of signal
interconnects FSG on the flexible printed substrate FPC.
(Detection of substrate chipping)

Fig. 4 is a diagram showing a situation where chipping
occurs in the third substrate of the touch panel in the liquid
crystal display device of Embodiment 1 shown in Fig. 3. The
detection operation in the case where chipping (substrate
chipping) NP occurs in the third substrate SUB3 of the tough
panel will be described with reference to Fig. 4.

The touch panel TP of Embodiment 1 includes a detection
interconnect SIG2Z formed along the peripheral edge portion of
a third substrate SUB3. As a result, if chipping NP occurs in
the third substrate SUB3 due to handling or other works of the
touch panel after the detection interconnect SIG2 has been
formed, then a porticon of the detection interconnect SIG2 is
absent together with the substrate chipping NP, resulting in
disconnection, as shown in Fig. 4. When the region of the

substrate chipping NP has a predetermined size or more, an
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inspector can easily find (detect) the chipping NP by visual
observation because the detection interconnect SIG2 of
Embodiment 1 is formed of a material having a low
transmittance or permeability.

Further, also when chipping NP occurs in the third
substrate SUB3 due to handling or other works upon bonding of
the touch panel TP to the liquid crystal display panel PNL, a
portion of the detection interconnect SIG2 is absent together
with the substrate chipping NP, resulting in disconnection, as
shown in Fig. 4. In this case, as shown in Fig. 1, since the
chipping NP occurrence location in the third substrate SUB3 is
a region put between a light shielding plate LSP and a liquid
crystal display panel PNL, it was impossible to find such
chipping NP with the existent constitution. By contrast, the
touch panel TP of Embodiment 1 has the detection interconnect
SIG2 formed of a single thin conductive film connected to the
electrode terminal TRM1 at opposite ends. Therefore, presence
or absence of disconnection of the detection interconnect SIG2
can be inspected by measuring a portion between the electrode
terminals TRM2 led out to the flexible printed substrate FPC.
This disconpection of the detection interconnect SIG2, that is,
chipping NP in the third substrate SUB3 can be detected easily,
for example, by measuring the resistance value between the
electrode terminals TRM2 connected to the detection

interconnect SIG2 with a measuring instrument for electric
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resistance or by inputting a pulse signal to one of the
electrode terminals TRM2 and detecting the signal at the other
electrode terminal TRM2. Further, based on the result of the
measurement by the disconnection inspection, when
disconnection of the detection interconnection SIG2 is not
detected, it can be judged that no chipping NP occurs in the
third substrate SUB3, or judged that there is chipping NP
within the predetermined allowance even when chipping NP
occurs. On the other hand, if disconnection of the detection
interconnect SIGZ is detected, it can be judged that chipping
NP over the allowance, which affects also the signal
interconnect SIG1l, occurs. Further, disconnection by the
measurement between the electrode terminals TRM2 connected
with the detection interconnect SIG2 can be measured also
before bonding with the liquid crystal display panel PNL.

By contrast, if the substrate chipping NP is small or
cracking occurs in the direction Y in Fig. 4, then the region
where the detection interconnect SIG2 is absent is remarkably
small and it is quite difficult to find the same based on the
visual inspection of an inspector. However, for the touch
panel TP according to Embodiment 1, presence or absence of
chipping NP or cracking in the third substrate SUB3 can be
inspected by a simple and convenient inspection, conduction
test for the detection interconnect SIG2.

As has been described above, the display device of
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Embodiment 1 has a capacitive type touch panel disposed on the
liquid crystal display panel on the side of the display
surface, the liquid crystal display panel displaying images
based on the video signals from an external system. The tough
panel of Embodiment 1 includes the detection interconnect made
of the thin electroconductive metal film of a low
transmittance extended along the peripheral edge portion of
the third substrate in such a manner as to surround the region
in which to form the signal interconnect for connecting the
first and second detection electrodes with the electrode
terminals and to surround the transparent region where the
contact position can be detected, with the detection
interconnect having one end connected to the electrode
terminal and the other end connected to the other electrode
terminal. Accordingly, the inspector can easily inspect
substrate chipping in the third substrate by wvisual
observation before bonding of the ligquid crystal display panel
to the touch panel. In addition, the inspector can inspect
substrate chipping by simple measurement such as measurement
for resistance, pulse, or the like between the electrodes
connected with the detection interconnect even after fixing of
the liquid crystal display panel and the touch panel.
(Embodiment 2) 7

Fig. 5 is a diagram for explaining a schematic

constitution of a touch panel in a display device according to
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Embodiment 2 of the invention. Fig. 5 particularly is a front
elevational view corresponding to Fig. 4 of Embodiment 1, that
is, a front elevational view showing a touch panel in the case
where a substrate chipping occurs at one location of a third
substrate of the touch panel. However, the display device of
Embodiment 2 is different from that of the display device of
Embodiment 1 in constitution only for the detection
interconnects SIG2 and SIG3 and the electrode terminals TRM1
and TRM2 of the touch panel TP, and the constitution of the
liquid crystal display panel and other constitution of the
touch panel are identical with that of the display device of
Embodiment 1. Accordingly, the following contains detailed
description of the constitution of the detection interconnects
SIG2, SIG3, and the electrode terminals TRM included in the
touch panel. In the following description, the detection
interconnect on the side nearer to the peripheral edge portion
of the substrate SUB3 is referred to as a first detection
interconnect SIG2, and the detection interconnect on the side
distant from the peripheral edge portion of the third
substrate SUB3 is referred to as a second detection
interconnect SIG3. Further, while Embodiment 2 includes
description made of an example having two independent
detection interconnects SIG2 and SIG3, three or more
independent detection interconnects may be formed.

As shown in Fig. 5, also the touch panel TP of
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Embodiment 2 has a third substrate comprising a flat
transparent glass substrate and has two different detection
interconnects SIG2 and SIG3. Further, each of the detection
interconnects SIG2 and SIG3 is formed in a region outside the
interconnect region where the interconnect of the signal
interconnect SIGl is formed, that is, in a region between the
signal interconnect SIGl and the peripheral side of the third
substrate SUB3, similar to Embodiment 1. Further, also the
detection interconnects SIG2 and SIG3 of Embodiment 2 are
formed along the peripheral edge portion of sides (upper side
and right and left sides in Fig. 5) other than one side in
which the electrode terminals TRM1 of the third substrate SUB3
are formed. In the touch panel TP of Embodiment 2, a first
detection interconnect SIG2 is disposed on the side near to
the peripheral edge portion of the third substrate SUB3 and a
second detection interconnect SIG3 is disposed on the side
distant from the peripheral edge portion of the third
substrate SUB3, that is, on the side near to the signal
interconnect SIGI.

For the first detection interconnect SIG2 of Embodiment
2, one end of the first detection interconnect SIG2 is
connected to one of a pair of the outermost terminals of
palred electrode terminals TRMl arranged along one side of the
third substrate SUB3 (lower portion in Fig. 5), and the other

end of the second detection interconnect SIG3 is connected to
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the other of a pair of the outermost terminals of the paired
electrode terminals TRM1l. Further, for the second detection
interconnect SIG3, ends of the second detection interconnect
SIG3 are connected to the the electrode terminals TRM1
adjacent inwardly of the paired electrode terminals TRMIL
connected with the first electrode interconnect SIG2. With
the constitution described above, the first detection
interconnect SIG2 and the second detection interconnect SIG3
can be formed on the same layer as i1s the signal interconnect
SIG1l, that is, they can be manufactured by the same step and
same interconnect material as is the signal interconnect SIGI1.
The same satisfactory effect as that described for
Embodiment 1 can be obtained by forming the first detection
interconnect SIG2 and the second detection interconnect SIG3
in the same step as that for the signal interconnect SIG1.
Further, a conductive transparent thin film layer may be
formed in the same step as is the first detection electrodes
YSE or the second direction electrodes XSE and then the first
detection interconnect SIG2 and the second detection
interconnect SIG3 comprising a laminate of a conductive or
non—-conductive colored layer, etc. may be formed. 1In this
case, signal interconnects comprising different thin film
materials may be provided, for example, by forming the first
detection interconnect SIG2 in the same step as that for the

signal interconnect SIGl and forming the second detection
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interconnect SIG3 in the same step as that for the first
detection electrodes YSE or the second detection electrodes
XSE. Thin film materials for the first detection interconnect
SIG2 and the second detection interconnect SIG3 may be other
thin film materials so long as they form a thin conductive
film at low transmittance to light in a visible light region.
By forming the detection interconnect SIG2 with such a thin
metal film at low transmittance, an inspector can easily
inspect, by visual observation, disconnection of the first
detection interconnect SIG2 and the second detection
interconnect SIG3 when chipping or cracking of the third
substrate SUB3 occurs.

Further, also in the touch panel TP of Embodiment 2,
electrode terminals TRM1 connected electrically with the first
detection interconnect SIG2Z and the second detection
interconnect SIG3 respectively are formed for -the electrode
terminals TRM2 formed in the lower portion of the flexible
printed substrate FPC2 in the drawing.

Then, an inspection method for substrate chipping NP in
the touch panel TP of Embodiment 2 will be described with
reference to Fig. 5. In the following, description will be
made of a situation where the end of the substrate chipping NP
terminates at a portion between the first detection
interconnect SIG2 and the second detection interconnect SIG3

as shown in Fig. 5.
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If chipping NP occurs in the third substrate SUB3 due
to handling or other works of the touch panel after the
detection interconnect SIGZ2 is formed and before the touch
panel is fixed to the liquid crystal display panel, a portion
of the detection interconnect SIG2 is absent together with the
substrate chipping NP, resulting in disconnection, as shown in
Fig. 5. In this situation, since the first detection
interconnect SIG2 is formed of a low transmittance material or
an impermeable material, the inspector can easily find
(detect) the chipping NP by visual observation as long as the
touch panel is not bonded to the liquid crystal display panel.
On the other hand, if chipping NP occurs in the third
substrate during the bonding step of the touch panel to the
ligquid crystal display panel or during the subsequent handling,
then presence or absence of disconnection of the detection
interconnect SIG2 can be inspected by measuring a portion
between the electrode terminals TRM2 led out to the flexible
printed substrate FPC. The reason is that both ends of each
of the first detection interconnect SIG2 and the second
detection interconnect SIG3 are connected with the electrode
terminals TRM2 by way of the electrode terminals TRM1.

In the touch panel TP of Embodiment 2, the first
detection interconnect SIG2 and the second detection
interconnect SIG3 are detection interconnects independent of

each other along the peripheral edge portion of the third
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substrate SUB3. Accordingly, based on the result of
measurement in the disconnection inspection for the first
detection interconnect SIG2 and the second detection
interconnect SIG3, with the inspection being so simple and
convenient inspection, it is possible to recognize the
presence or absence for the occurrence of the substrate
chipping NP in the third substrate SUB3, which is the same
effect as that of Embodiment 1 described previously. In
addition, it is possible to recognize the size for the
substrate chipping NP, that is, how much the substrate
chipping NP occur. For example, when disconnection is not
detected for the two first detection interconnect SIG2 and the
second detection interconnect SIG3, it can be judged that no
chipping NP occurs in the third substrate SUB3, or it can be
judged that quite slight substrate chipping NP occurs within
an allowable range even if the chipping NP occurs. Further,
as shown in Fig. 5, if it is detected that disconnection
occurs in only the first detection interconnect SIG2, thenqit
can be judged that the substrate chipping NP occurs but levels
of substrate chipping NP fall within a predetermined allowable
range. In contrast, if disconnection is detected in both of
the detection interconnects of the first detection
interconnect SIGZ2 and the second detection interconnect SIG3,
it can be judged that substrate chipping NP over the allowance,

which affects also the signal interconnect SIGl, occurs.
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Likewise, also in a case where cracking occurs on the
third substrate SUB3, cracking can be judged in the same
manner as the substrate chipping NP based on the result of
detection for the two detection interconnects, that is, the
first detection interconnect SIG2 and the second detection
interconnect SIG3. Thus the presence or absence for the
occurrence of cracking in the third substrate SUB3, and the
size of cracking, that is, the how much cracking occurs can be
recognized by a simple and convenient inspection.

The touch panel TP of Embodiment 2 has such a
configuration that the first detection interconnect SIG2 and
the second detection interconnect SIG3 are independent of each
other. Thus presence or absence of disconnection in the
interconnects can be measured by different measuring methods
even when the presence or absence of the disconnection in the
two detection interconnects is measured collectively. For
example, it is possible to measure a resistance value by
applying a DC voltage to the corresponding electrode terminals
in the measurement for the presence or absence of
disconnection in the first detection interconnect SIG2. On
the other hand, for the measurement for the presence or
absence of the disconnection in the second detection
interconnect SIG3, a pulse voltage is applied to the
corresponding electrode terminals, thereby measuring the

ocutput from the electrodes.
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In Embodiment 2, while description has been made of an
example of a detection interconnect where the first detection
interconnect SIG2 and the second detection interconnection
SIG3 comprise the same thin film material formed in one
identical layer, they are not limitative. For example, at
least one of the detection interconnects of the first
detection interconnect SIG2 and the second detection
interconnect SIG3 may be formed of a thin metal film having a
lower transmittance than that of the other detection
interconnect. Only one of the detection interconnects may
have a colored layer of an optional color. Further, while it
has been explained for Embodiment 2 to an example where the
first detection interconnect and the second detection
interconnect are formed of a uniform interconnect width, and
the interconnect width, etc. are identical between the first
detection interconnect and the second detection interconnect,
they are not limitative but they may be formed of different
interconnect widths or different colors.

(Embodiment 3)

Fig. 6 is diagram for explaining the schematic
constitution of a touch panel in a display device according to
Embodiment 3 of the invention, which is a front elevational
view showing a touch panel in which substrate chipping NP
identical with that in Embodiment 2 occurs. However, the

display device of Embodiment 3 is different from that of the
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display device of Embodiment 2 in constitution only for the
detection interconnects SIG2 and SIG3 and the electrode
terminals TRM1 and TRM2 of the touch panel TP. The
constitution of the liquid crystal display panel and other
constitution of the touch panel are identical with the display
device of Embodiment 2. Accordingly, the following contains
detailed description of the constitution of the detection
interconnects SIG2, SIG3, and the electrode terminals TRM1 and
TRMZ .

As shown in Fig. 6, also in the touch panel TP of
Embodiment 3, the first detection interconnect SIG2 is
disposed on the side near to the peripheral edge portion of
the third substrate SUB3 and the second detection interconnect
SIG3 is disposed on the side distant from the peripheral edge
portion of the third substrate SUB3, that is, on the side near
the signal interconnect SIGl. - In this case, respective one
ends of the first detection interconnect SIG2 and the second
detection interconnect SIG3 (on the left in Fig. 6) are
connected with different electrode terminals TRM1 in the same
manner as in Embodiment 2. On the other hand, respective
other ends of the first detection interconnect SIG2 and the
second detection interconnect SIG3 (on the right in the Fig.

6) are connected with an identical electrode terminal TRM1 as
shown by a circle B in Fig. 6. Also the first detection

interconnect SIG2 and the second detection interconnect SIG3
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may be detection interconnects in the identical layer
comprising an identical thin film material, or detection
interconnects formed in different layers comprising different
thin film materials in the same manner as in Embodiment 2.

As has been described above, in the touch panel TP of
Embodiment 3, other ends of the first detection interconnect
SIG2 and the second detection interconnect SIG3 (on the right
in Fig. 6) are connected with an identical electrode terminal
on the third substrate SUB3. This can provide an outstanding
effect capable of decreasing the number of terminals for the
electrode terminals TRM1 than that of Embodiment 2 in addition
to the effect of Embodiment 2 described previously.

It is possible to decrease, in a flexible printed
substrate FPC, the number of electrode terminals contacted and
connected opposing to the electrode terminals TRM1 formed in
the third substrate SUB3, the number of electrode terminals
TRM2, as well as the number of signal interconnects
electrically connecting the electrode terminals to each other.
The cost of the flexible printed substrate FPC greatly depends
on the shape and the area. Since the area of the flexible
printed substrate FPC can be decreased by decreasing the
number of the electrode terminals and the number of the signal
interconnects, this can provide a satisfactory effect capable
of decreasing the cost of the flexible printed substrate FPC,

and, at the same time, capable of decreasing the cost of the
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tough panel TP and the display device of Embodiment 3 using
the flexible printed substrate FPC.
(Embodiment 4)

Fig. 7 is a diagram for explaining a schematic
constitution of a touch panel in a display device according to
Embodiment 4 of the present invention, which is a front
elevational view corresponding to Fig. 4 of Embodiment 1, that
is, a front elevational view in which chipping occurs in the
third substrate of the touch panel. However, the display
device of Embodiment 4 is different in constitution only for
the electrode terminals of the flexible printed substrate FPC
of the tough panel TP and other constitutions are identical
with that of Embodiment 1. Accordingly, in the following
description, constitution of the flexible printed substrate
FPC will be described specifically. Constitution of the
flexible printed substrate FPC of Embodiment 4 is applicable
also to the touch panel of Embodiments 2 and 3.

As shown in Fig. 7, the flexible printed substrate FPC
of Embodiment 4 includes electrode terminals TRMT exclusively
used for inspection corresponding to the detection
interconnect SIG2 disposed at positions different from the
positions where the electrode terminals TRM2 are formedd In
particular, the electrode terminals TRMT of Embodiment 4 are
formed at positions nearer to the electrode terminals TRM1

than the electrode terminals TRM2, that is, at positions near

BOE Ex. 1002, p. 37
BOE v. Paneltouch
IPR2025-01482



10

15

20

25

36

the main body of the touch panel TP. For obtaining such a
constitution, the flexible printed substrate FPC of the touch
panel TP according to Embodiment 4 has electrode terminals
(not illustrated) of the same number connected to the
electrode terminals TRM1 on the upper end in the drawing, that
is, on the side connected with the third substrate SUB3.
Further, the flexible printed substrate FPC has electrode
terminals TRM2 by the number obtained by subtracting the
number of the electrode terminals connected with the detection
interconnect SIG2 from the numbér of the electrode terminals
for the electrode terminals TRM1 on the side of the lower end
in the drawing. 1In this case, the electrode terminals at the
upper end portion and the electrode terminals TRM2 at the
lower end of the flexible printed substrate FPC are connected
respectively by signal interconnects (not illustrated) formed
on the base material of the flexible printing substrate FPC
and the signal interconnect SIGl is electrically led out to
the electrode terminals TRMZ2. Further, in the flexible
printed substrate FPC of Embodiment 4, the electrode terminal
(third electrode terminal) TRMT formed in a region (position)
different from the electrode terminal TRM2 is connected with
the electrode terminal on the flexible printed substrate FPC
corresponding to the electrode terminal TRM1 connected with
the detection interconnect SIG2 by way of the signal

interconnect FSG in the flexible printed substrate FPC. The
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detection interconnect SIG2 is electrically led out to the
flexible printed substrate FPC to the electrode terminal TRMT.
The electrode terminal TRMT may also be formed to one surface
or both surfaces of the flexible printed substrate FPC either
on the side of the surface or on the side of the rear face.

As has been described above, in the Embodiment 4, the
electrode terminal TRMT on the side of the flexible printed
substrate FPC connected with the detection interconnect SIG2
is formed in a region different from the electrode terminal
TRM1 connected to the signal interconnect SIGl. Thus there is
exhibited a satisfactory effect of connecting measuring
equipment to the electrode terminal TRMT and further
shortening the time required for inspection in addition to the
effect of the Embodiment 1.

(Embodiment 5)

Fig. 9 is a diagram for explaining the schematic
constitution of a liquid crystal display panel as a display
device according to Embodiment 5 of the invention in which
other constitutions except for the constitution of the
detection interconnect SIG3 and the electrode terminals TRM3
are identical with those of the liquid crystal display panel
of Embodiments 1 to 4. Accordingly, in the following
description, the constitution of the detection interconnect
SIG3 and the electrode terminals TRM3 will be described

specifically. Further, for the liguid crystal display panel
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PNL according to Embodiment 5, description is to be made of an
example of using a single detection interconnecting SIG3 in
the same manner as in Embodiment 1, but a plurality of
detection interconnects SIG3 may also be disposed in the same
manner as in Embodiments 2 and 3. Further, the electrode
terminals connected to the detection interconnect SIG3 may be
disposed at positions different from those for the electrode
terminals on the side receiving the display data, control
signals, etc. that is, a group of electrode terminals
juxtaposed on the side connected with the external system, in
the electrode terminals (not illustrated) of the flexible
printed substrate FPC in the same manner as in Example 4. In
Embcediment 5, while the detection interconnect SIG3 is
disposed con the liquid crystal display panel PNL as the
display device in Embodiment 5, this is not limitative but
applicable also to other display devices such as an organic EL
display device.

As shown in Fig. 9, the drain lines DL and the gate
lines GL formed in the display area AR i1s extended beyond the
seal material SL and connected as a signal interconnect (third
signal interconnect) SIG4 to the driving circuit DR1. Further,
the driving circuit DR1 is connected also with the electrode
terminal TRM3 by the signal interconnect SIG4, and the display
data or control signals are inputted to the driving circuit

DR1 by way of the flexible printed substrate FPCl connected to
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a lower portion of the first substrate SUBl in the drawing.

In the first substrate SUB1 constituting the liguid
crystal display panel PNL of Embodiment 5, a detection
interconnect (fourth signal interconnect) SIG2 is formed along
the peripheral edge portion thereof. Ends of the detection
interconnects SIG2 are connected to different electrode
terminals TRM3 respectively, and led out by way of the
flexible printed substrate FPC. In the liquid crystal display
panel PNL of Embodiment 5, a common line (not illustrated)
connected with the not illustrated common electrode and signal
interconnects (not illustrated) connected with the common line
are also formed inside the detection interconnect SIG2, that
is, in a region surrounded by the detection interconnect SIG2.

In the liquid crystal display panel PNL of Embodiment 5,
the driving circuit DR1 is disposed in the lower portion of
the first substrate SUB1 in the drawing but the configuration
for the driving circuit DR1 is not restricted thereto. For
example, when a gate driving circuit forming a gate signal by
thin film transistor are formed on the light and left of the
display area AR in the drawing, the detection interconnect
SIG3 is formed so as to surround the gate driving circuit and
the signal interconnect connected to the gate driving circuit.
The detection interconnect SIG3 is formed in a region between
the portion nearest to the peripheral side of the first

substrate and the peripheral side of the first substrate SUB1
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among the gate driving circuits and the signal interconnects.

As has been described above, in the display device of
Embodiment 5, the detection interconnect SIG3 is formed in a
region between the display area AR and the peripheral side of
the first substrate SUB1l in a region in the upper portion in
the drawing where the signal interconnect SIG4 is not formed,
and the detection interconnect SIG3 is formed in a region
between the signal interconnect SIG4 and the peripheral edge
portion of the first substrate SUBl in a region where the
signal interconnect SIG4 is formed along the peripheral edge
portion of the first substrate SUB1l. Thus the inspector can
easily inspect the substrate chipping in the first substrate
SUB1 easily by visual observation, as well as substrate
chipping can be detected by simple measurement such as
resistance or pulse measurement between electrodes connected
with the detection interconnect SIG3.

In the touch panel of the display devices of
Embodiments 1 to 4, while description has been made of the
example of applying the present invention to the capacitive
type touch panel capable of detecting two or more detection
positions, this not limitative but the invention is also
applicable to touch panels of other systems such as a
resistance type.

Further, in the touch panel in the display device of

Embodiments 1 to 4, the electrode terminals connected with the

BOE Ex. 1002, p. 42
BOE v. Paneltouch
IPR2025-01482



10

41

detection interconnect SIG2 is formed also on the flexible
printed substrate connected with the third substrate but this
is not limitative and electrode terminal may also be formed
only to the third substrate.

While inventions made by the inventor have been
described specifically with reference to the embodiments of
the invention, the inventions are not limited to the
embodiments described above but can be modified wvariously

within the range not departing the gist thereof.
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What is claimed is:

1. A display device comprising:
a coordinate input device including
a transparent substrate having detection electrodes
disposed in a detection region corresponding to a contact
position, the transparent substrate having a first signal
interconnect disposed in a region outside the detection region,
the first signal interconnect having one end connected to the
detection electrodes and being formed with a first electrode
terminal at the other end thereof, and
a flexible interconnect substrate connected to the

first electrode terminal, the flexible interconnect substrate
used for supplying a driving signal to the detection
electrodes by way of the first signal interconnect and
extracting a detection signal from the detection electrodes;
and

a display panel for image display based on a videc
signal from an external system, the coordinate input device
being disposed on the display panel at the side of a display
screen;

wherein the coordinate inputting device has a second
signal interconnect disposed outside the first signal
interconnect but near the peripheral edge of the transparent

substrate, the second signal interconnect surrounding the area
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where the detection region is included and the first signal
interconnect is formed, the second signal interconnect being
opened at opposite ends thereof and being connected to
respective electrode terminals for inspection at the open ends,
and

wherein the second signal interconnect is formed of a
thin conductive film disposed along the peripheral edge

portion of the transparent substrate.

2. A display device according to claim 1, wherein the
second signal interconnect has a colored thin film layer or a
thin film layer having a transmittance at a predetermined

level or less.

3. A display device according to claim 1, wherein the

second signal interconnect has a thin metal film layer.

4. A display device according to claim 1, wherein the
second signal interconnect is formed of two or more conductive

thin films.

5. A display device according to claim 4, wherein the
second signal interconnect has one end connected to an
identical electrode terminal for inspection and the other end

connected to different electrode terminals for inspection.

BOE Ex. 1002, p. 45
BOE v. Paneltouch
IPR2025-01482



10

15

20

25

44

6. A display device according to claim 1, wherein the
flexible interconnect substrate has a third electrode terminal
connected to the second signal interconnect at a position
different from that of the region for forming the second

electrode terminal connected with an external system.

7. A display device comprising:
a first substrate formed with
a plurality of video signal lines,
a plurality of scanning signal lines intersecting
the video signal lines,
electrode terminals receiving a driving signal and
a control signal from the video signal lines, the scanning
signal lines, and an external system, and
a third signal interconnect connecting the video
signal lines and the scanning signal lines with the electrode
terminals; and
a flexible interconnect substrate connected to the
first substrate, the flexible interconnect substrate used for
supplying the driving signal to the video signal lines and the
scanning signal lines by way of the electrode terminals and
the third signal interconnect;
a region surrounded by the video signal lines and the

scanning signal lines being a pixel area;
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a region where the pixels are formed in a matrix being
a display area;

the third signal interconnect being formed in a region
outside the display area; and

a fourth signal interconnect disposed outside the third
signal interconnect but near the peripheral edge of the
transparent substrate, the fourth signal interconnect
surrounding the area where the display area is included and
the third signal interconnect is formed, the fourth signal
interconnect being opened at opposite ends thereof and being
connected to respective electrode terminals for inspection at
the open ends;

wherein the fourth signal interconnect is formed of a
conductive thin film disposed along the peripheral edge

portion of the transparent substrate.

8. A display device according to claim 7, wherein the
fourth signal interconnect has a colored thin film layer or a
thin film layer having a transmittance at a predetermined

level or less.

9. A display device according to claim 7, wherein the

fourth signal interconnect has a thin metal film layer.

10. A display device according to claim 7, wherein the
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fourth signal interconnect is formed of two or more conductive

thin films.

11. A display device according to claim 10, wherein the
fourth signal interconnect has one end connected to an
identical electrode terminal for inspection and the other end

connected to different electrode terminals for inspection.

12. A display device according to claim 7, wherein the
flexible interconnect substrate has electrode terminals
connected to the fourth signal interconnect at a position
different from that of the region forming the electrode

terminal connected with the external system.
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ABSTRACT OF THE DISCLOSURE

A technique that can simply determine pass/failure
of signal interconnects for chipping or cracking of a
substrate without increase in the number of manufacturing
steps.

A display device comprises: a coordinate input device
including a transparent substrate having a first signal
interconnect disposed in a region outside a detection region
corresponding to a contact position, the first signal
interconnect having one end connected to the detection
electrodes and being formed with a first electrode terminal at
the other end thereocf, and a flexible interconnect substrate
connected to the first electrode terminal; and a display panel
for image display based on a video signal from an external
system; wherein the coordinate inputting device has a second
signal interconnect disposed outside the first signal
interconnect but near the peripheral edge of the transparent
substrate, the second signal interconnect surrounding the area
where the detection region is included and the first signal
interconnect is formed, the second signal interconnect being
opened at opposite ends therecf and being connected to
respective electrode terminals for inspection at the open ends,
and wherein the second signal interconnect is formed of a thin

conductive film disposed along the peripheral edge portion of
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the transparent substrate.
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(54) LIQUID CRYSTAL DISPLAY DEVICE
(57)Abstract:

PROBLEM TO BE SOLVED: To provide a liquid crystal
display device capable of detecting the disconnection

of common wiring in an array substrate forming process

a 3

with ease and accuracy. ¥

N + e ]
SOLUTION: The common wiring 5 connected so as to ~4
hold a storage capacitor CS 11 with a pixel electrode 8
forming a pixel on a TFT array substrate is arranged so -
as to be in parallel with a gate signal line 1, and a - “' :
common wiring open position 20 for opening the -
common wiring 5 is formed at the center part of a § i e

screen, and it is thereby made possible to detect the
disconnection of the common wiring 5 by using an array

tester irrespective of the disconnecting position.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2. %%i* shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

fooo1]

[Field of the Invention]This invention relates to the liquid crystal display which conducts
inspecting disconnection of the common wiring which connects the retention volume provided
in the TFT array substrate.

f0002]

[Description of the Prior Art]Drawing 14 is a representative circuit schematic showing the
conventional liquid crystal display. The gate signal line with which 1 has been arranged in
drawing 14 at the TFT array substrate, The source signal line arranged on a TFT array
substrate as crossed at right angles in the gate signal line 1 and 2, the gate terminal in which 3
inputs a gating signal into the gate signal line 1, and 4 are source terminals which input picture
signal voltage into the source signal line 2. The common wiring which has been arranged in
parallel with the gate signal line 1 at the TFT array substrate as for 5, and 6 are common wiring
terminals which supply common electric potential to the common wiring 5. TFT by which the
gate electrode was connected to the gate signal line 1, and the source electrode was
connected to the source signal line 2 7, respectively, The picture element electrode by which 8
was connected to the drain electrode of TFT7, the counterelectrode arranged as the picture
element electrode 8 countered in 9, the liquid crystal in which 10 has been arranged between
the picture element electrode 8 and the counterelectrode 9, and 11 are the retention volume
(CS) connected with the picture element electrode 8 between the common wiring 5.
[0003]Drawing 15 is a figure showing the example of an array circuit tester measurement
result of the normal wiring section of the conventional TFT array substrate. Drawing 16 is a
figure showing the example of an array circuit tester measurement result in case there is an
open circuit (screen edge part) in the common wiring of the conventional TFT array substrate.
Drawing 17 is a figure showing the example of an array circuit tester measurement result in
case there is an open circuit (middle—of-the—screen part) in the common wiring of the
conventional TFT array substrate.

[0004]Next, operation is explained. The TFT array substrate used for a liquid crystal display, A
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gating signal is inputted from the gate signal line 1 to TFT7, the picture signal voltage supplied
from the source signal line 2 in the timing of a gating signal is charged between each picture
element electrode 8 and the counterelectrode 9, the liquid crystal 10 is controlled with the
voltage, and a picture is displayed. In order to prevent desired voltage from being obtained by
neither the self—discharge of a pixel, nor leak of TFT7 by the charging charge of a pixel leaking,
the composition which added retention volume CS11 is common to the picture element
electrode 8, and the method of using the common wiring 5 for formation of this retention
volume is used widely.

[0005]For the inspection of the open circuit in the array substrate formation process of this
common wiring 5, and a short circuit. A means to connect with the terminal provided in the
TFT array substrate in order to connect the gate signal line 1, the source signal line 2, the
common wiring 5, etc. with an external circuit generally simultaneously two or more, It is
common to use the test equipment which comprised equipment which impresses arbitrary
voltage to each terminal, equipment which reads the charge quantity charged by the pixel, and
equipment which processes the read data. This test equipment impresses the voltage
waveform respectively near a desired real driving condition to the gate signal lines 1 arbitrary
for detection of a line defect, the defect of a pixel, etc, the source signal line 2, and the
common wiring 5, After carrying out fixed time lapse, the charge quantity charged by each pixel
was read, with the read value, the charge was mapped, and comparison with the threshold set
up beforehand has judged and detected a line defect, a point defect, etc. (This test equipment
is hereafter called an array circuit tester)

[0006]

[Problem to be solved by the invention]aluminum or Cr is used for the formation method of a
TFT array substrate on a glass substrate the 1st, and it forms the pattern of the common
wiring 5 arranged in parallel with two or more gate signal lines 1 and its gate signal line 1. Each
common wiring makes the gate terminal 3 of the gate signal line 1, and common wiring 5 by the
side of reverse the form of the tandem type connected respectively. Subsequently, a contact
hole is formed in some insulator layers on the common wiring 5 by the side of the input
terminal of the gate signal line 1 and the gate signal line 1 after forming semiconductors, such
as insulator layers, such as SiN, and a—Si, respectively on the common wiring 5 at desired form.
Then, the source signal line 2 and a drain electrode are formed with metal, such as aluminum or
Cr. The common wiring 5 is completed by providing simultaneously with formation of the
source signal line 2 the electrode which was parallel to the source signal line 2 on the
above—mentioned contact hole simultaneously with this source signal line 2. Then, a contact
hole is formed in the protective film on a drain electrode after forming protective films, such as
SiN. By connection and forming, a TFT array substrate completes the picture element
electrode 8 via a drain electrode and a contact hole with transparent electrical conducting
materials, such as ITO, at the last.

[0007]Thus, in the common wiring 5 in the formed TFT array substrate, since the common

wiring 5 is connected at both ends, in gate signal line 1 direction, it has the wiring resistance
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distribution which becomes low as a middle—of-the—screen part is the highest and approaches
screen right and left ends. When each pixel is charged with an array circuit tester, under the
influence of the delay of a driver voltage waveform by resistance distribution of the common
wiring 5, the charge quantity charged by each pixel as shown in drawing 15 has high screen
right and left ends, and becomes the lowest in a middle—of—the—screen part. In the inspecting
disconnection of the common wiring 5 using an array circuit tester, For example, when the
commeon wiring 5 is disconnected near screen right and left ends, the ratios of the wiring
resistance in the right and left to an open—circuit position differ greatly, therefore as shown in
drawing 16, the difference of the charge in the pixel of the right and left of an open—circuit
position occurs notably by a wiring resistance ratio, and an open circuit of the common wiring
5 is detected easily.

[0008]However, since the ratio of wiring resistance to an open—circuit position in right and left
of the common wiring 5 is small to an open circuit near middle of the screen, as it is shown in
drawing 17, differences of a charge in a right—and—left pixel which adjoins an open-—circuit
position are very few so that they are buried in an error of measurement, and detection of an
open circuit is very difficult. From the above—mentioned Reason, a low field of detection
sensitivity to common wiring 5 open circuit near [ in gate signal line 1 direction ] middle of the
screen occurs in inspecting disconnection of the common wiring 5 by an array circuit tester.
Therefore, defect detection in an inspection process after array substrate completion is very
difficult to an open circuit of the common wiring 5 by which it was generated near middie of the
screen, A TFT array substrate and formed counter electrode substrates, such as a light filter,
were piled up, fault of being recognized visually as a pilot—wire defect by display inspection
after pouring in a liquid crystal was generated, and a vield fall of a liquid crystal display and a
rise of material and a manufacturing cost were caused.

[0009]it was made in order that this invention might solve above SUBJECT, and it aims at
obtaining a liquid crystal display which can detect an open circuit of common wiring with
sufficient accuracy easily with an array substrate formation process.

[0010]

[Means for solving problem]Two or more thin fiim transistors arranged by the whole surface of
a display screen in the liquid crystal display concerning this invention on the intersection of
two or more gate signal lines and two or more source signal lines at matrix form, It is arranged
at the picture element electrode connected to the drain electrode of this thin film transistor,
and a gate signal line and parallel, and. It has two or more common wiring arranged via an
insulator layer at the picture element electrode so that retention volume may be formed, and
common wiring of each other is connected in the peripheral edge part of a display screen, and
the releasing part is formed in the display screen center section.

[0011]The releasing part is formed in form which becomes longer than the wiring width of
common wiring. The releasing part is shifted and formed for every common wiring.

[0012]Two or more thin film transistors arranged by the whole surface of a display screen on

the intersection of two or more gate signal lines and two or more source signal lines at matrix
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form, It is arranged at the picture element electrode connected to the drain electrode of this
thin film transistor, and a gate signal line and parallel, and. It has two or more common wiring
arranged via an insulator layer at the picture element electrode so that retention volume may
be formed, and common wiring of each other is connected in the peripheral edge part of a
display screen, and the high resistance part is formed in the display screen center section. The
high resistance part is shifted and formed for every common wiring.

[0013]Two or more thin film transistors arranged by the whole surface of a display screen on
an intersection of two or more gate signal lines and two or more source signal lines further
again at matrix form, It is arranged at a picture element electrode connected to a drain
electrode of this thin film transistor, and a gate signal line and parallel, and. It has two or more
common wiring arranged via an insulator layer at a picture element electrode so that retention
volume may be formed, and common wiring of each other is connected in a peripheral edge part
of a display screen, and a releasing part is formed in a display screen peripheral edge part. A
releasing part of adjoining common wiring is mutually formed in a display screen peripheral
edge part of an opposite hand. Common wiring is formed so that width may become large, as a
releasing part is approached.

[0014]

[Mode for carrying out the invention]Below embodiment 1. describes this embodiment of the
invention 1. Drawing 1 is a representative circuit schematic showing a liquid crystal display by
this embodiment of the invention 1. In drawing 1, 1-11 are the same as that of a thing in
drawing 14, and omit the explanation. 12 is the common wiring open position (releasing part)
formed in a middle—of-the—screen part, in order to open common wiring. Drawing 2 is a part
plan showing a TFT array substrate by this embodiment of the invention 1. In drawing 2, 1, 2, 5,
8, and 12 are the same as that of a thing in drawing 1. 13 is a drain electrode of TFT.
[0015]Drawing 3 is a part plan showing the TFT array substrate by this embodiment of the
invention 1. In drawing 3, 1, 2, 5, 8, 12, and 13 are the same as that of the thing in drawing 2.
Drawing 3 is a pattern in which the common wiring open position 12 becomes longer than wiring
width. Drawing 4 is a schematic view showing the open position of wiring of the liquid crystal
display by this embodiment of the invention 1. In drawing 4, 1, 2, and 12 are the same as that of

the thing in drawing 1. In drawing 4, the common wiring open position 12 is shifted at random

for every common wiring.

[0016]Drawing 5 is a figure showing the example of an array circuit tester measurement result
of the normal wiring section of the liquid crystal display by this embodiment of the invention 1.
Drawing 6 is a figure showing the example of an array circuit tester measurement result in case
there is an open circuit in the common wiring of the liquid crystal display by this embodiment of
the invention 1.

[0017]Next, the manufacturing method of a TFT array substrate is explained. First, on a glass
substrate, aluminum or Cr is used and a common wiring pattern is formed in parallel with the
gate signal line 1 and the gate signal line 1. Each common wiring 5 makes the gate terminal 3 of

the gate signal line 1, and common wiring 5 by the side of reverse the form of the tandem type
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connected respectively. In that case, the common wiring open position 12 for opening the

common wiring 5 in a middie—of-the—screen position, as shown in drawing 1 and drawing 2 is

formed beforehand. Subsequently, a contact hole is formed in some insulator layers on the
common wiring 5 by the side of the gate terminal 3 after forming an insulator layer and a
semiconductor on this gate signal line 1 and the common wiring 5. Then, the source signal line
2 is formed with metal, such as aluminum or Cr. The common wiring 5 is completed by
connecting with the common wiring pattern which provided the wiring which was parallel to the
source signal line 2, and was previously formed on the above—mentioned contact hole
simultaneously with this source signal line 2. Then, a contact hole is formed in the protective
film on the drain electrode 13 after forming protective films, such as SiN. At the last, a TFT
array substrate completes the picture element electrode 8 by connection and forming via the
drain electrode 13 and a contact hole with transparent electrical conducting materials, such as
ITO.

[0018]Next, a disconnection inspection method of the common wiring 5 in a TFT array
substrate formed in this way is explained. From the common wiring terminal 6 of screen both
ends, wiring resistance distribution of the common wiring 5 in screen right and left becomes
equal there where electric power is supplied to common electric potential at the common
wiring 5. Therefore, even if there is the commeon wiring open position 12 in middle of the screen
about the common wiring 5 which has not generated an open circuit like drawing 5, it is
inspected as normal wiring like the conventional TFT array substrate. When an open circuit has
occurred in the common wiring 5, it does not call at an occurrence position of an open—circuit
place, but the common wiring 5 from a disconnection occurrence position to the common
wiring open position 12 of middle of the screen will be in a state [ #k%k ] electrically, and a
normal electric charge will not be charged by the picture element electrode 8 in the meantime.
Therefore, it is not based on an open—circuit position, but detection becomes possible as an
open—circuit defect easily because a difference of an electric charge normally charged by pixel
of a side near a screen edge which adjoins an open—circuit position like drawing 6, and charge
quantity charged by pixel of a before [ from an open—circuit position / the open position 12 of
common wiring ] becomes large.

[0019]Since the common wiring open position 12 has equivalent common wiring resistance of
screen right and left, drawing of wiring resistance by a process variation etc. although not
recognized visually as a defect — internal division — by change of cloth etc. As a luminance
change of screen right and left centering on an open position of the common wiring 5 is
generated and it is shown in drawing 4, an open position of wiring is shifted at random in the
gate signal line 1 direction every common wiring 5, and the visibility of a luminance change in
screen right and left is reduced more by blurring a boundary. Pattern shape of the common
wiring open position 12 is made longer than wiring width like drawing 3, and a fall of visibility can
be similarly expected by making low impedance of the common wiring 5 in screen right and left.
[0020]According to the Embodiment 1, with a TFT array substrate formation process an open

circuit of common wiring, Irrespective of a position of an open circuit, it can detect and high
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vield and a low cost liquid crystal display can be obtained by improvement in a vield by quick
feedback to a manufacturing process, a reduce manufacturing cost by poor escape prevention
to a post process, etc.

[0021]Below embodiment 2. uses and explains drawing 4 about this embodiment of the

invention 2 using drawing 7 — 9. Drawing 7 is a representative circuit schematic showing the

liquid crystal display by this embodiment of the invention 2. In drawing 7, 1-11 are the same as
that of the thing in drawing 1. 14 is the high resistance connecting location (high resistance
part) formed in the middle—of-the~screen part of the common wiring 5. Drawing 8 is a part plan
showing the TFT array substrate by this embodiment of the invention 2. In drawing 8, 1, 2, 5,
and 8 are the same as that of the thing in drawing 7. Semiconductors, such as a=Si in which 13
forms the drain electrode of TFT in and 15 forms the high resistance connecting location 14,
and 16 are contact holes which form the high resistance connecting location 14. Drawing 9 is a
sectional view of A—A’ of drawing 8. In drawing 9, 2, 5, 8, 15, and 16 are the same as that of the
thing in drawing 8. The insulator layer in which 17 was formed in the glass substrate and 18 was
formed on the common wiring 5, and 19 are the protective films formed on the semiconductor
15.

[0022]Next, the manufacturing method of a TFT array substrate and the inspection of an open
circuit of common wiring are explained. First, on the glass substrate 17, aluminum or Cr is used
and a common wiring pattern is formed in parallel with the gate signal line 1. In that case, a
common wiring open position is first formed in the middie—of—the—screen position of a common
wiring pattern by phototype process etc. beforehand. Subsequently, after forming the insulator
layers 18, such as SiN, on the gate signal line 1 and the common wiring 5, the contact hole 16
is formed in the right and left of the open position of the common wiring 5. The high resistance
connecting location 14 is formed by connecting the common wiring 5 with the semiconductor
15 via the contact hole 16 by forming the semiconductor 15 on the contact hole 16 formed in
the common wiring 5 simultaneously with semiconductor formation of a—Si etc. which form TFT
after that. Then, a contact hole is formed in some insulator layers 18 on the common wiring 5
of the side into which a gating signal is inputted. Then, the source signal line 2 is formed with
metal, such as aluminum or Cr. The common wiring 5 is completed by providing the electrode
which was parallel to the source signal line 2 on the above—-mentioned contact hole
simultaneously with this source signal line 2.

[0023]In the inspection of the TFT array substrate formed in this way. Since an electric charge
is not normally charged by the pixel of the portion from the high resistance connecting location
14 to an open circuit in the inspecting disconnection of the common wiring 5 as Embodiment 1
described, an open—circuit position — or [ near the center of the both ends of a screen, or a
screen ] — irrespective of —— the difference of the charge quantity of the pixel which adjoins
an open—circuit position is large, and detection of it is easily attained as an open—circuit defect.
Even when using the high resistance connecting location 14 for middle of the screen, as
Embodiment 1 explained, since the common wiring resistance of screen right and left is

equivalent, Although hardly recognized visually as a defect, by a process variation etc. By
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shifting the high resistance connecting location 14 of wiring at random in the gate signal line 1
direction, and blurring a boundary every common wiring 5, as the luminance change of screen
right and left centering on the open position of the common wiring 5 is generated and it is
shown in drawing 4. The visibility of the luminance change in screen right and left is reduced
more.

[0024]According to the Embodiment 2, an open circuit of common wiring is detectable
irrespective of an open—circuit position by establishing a high resistance connecting location
on common wiring in a middle—of-the—screen part.

[0025]Below embodiment 3. describes this embodiment of the invention 3 using drawing 10 —
13. Drawing 10 is a representative circuit schematic showing a liquid crystal display by this
embodiment of the invention 3. In drawing 10, 1-11 are the same as that of a thing in drawing 1.
20 is the common wiring open position formed in a screen edge. Drawing 11 is a part plan
showing a TFT array substrate by this embodiment of the invention 3. In drawing 11, 1, 2, 5, 8,
and 20 are the same as that of a thing in drawing 1. 13 is a drain electrode of TFT. The common
wiring 5 has tapered shape so that it may become so broad that the common wiring open
position 20 is approached.

[0026]Drawing 12 is a figure showing the example of an array circuit tester measurement
result of the normal wiring section of the liquid crystal display by this embodiment of the
invention 3. Drawing 13 is a figure showing the example of an array circuit tester measurement
result in case there is an open circuit in the common wiring of the liquid crystal display by this
embodiment of the invention 3.

[0027]Next, the manufacturing method of a TFT array substrate and the detection of guidewire
malfunction of common wiring are explained. On a glass substrate, aluminum or Cr is used and
a common wiring pattern is formed in parallel with the gate signal line 1. Each common wiring 5
makes the gate terminal 3 of the gate signal line 1, and common wiring 5 by the side of reverse
the form of the tandem type respectively connected at intervals of a line. It forms in the
tapered shape that wiring width becomes large toward the common wiring open position 20
from the side which carried out common connection of the common wiring 5 as shown in
drawing 11, in that case. Subsequently, after forming insulator layers, such as SiN, and
semiconductors, such as a—Si, on this gate signal line 1 and the common wiring 5 and using
desired form, respectively, a contact hole is formed on the common wiring 5 by the side of the
gate terminal 3 by which common connection is not carried out. Then, the source signal line 2
is formed with metal, such as aluminum or Cr. By providing the electrode which was parallel to
the source signal line 2 on the above—mentioned contact hole simuitaneously with this source
signal line 2, common connection of the common wiring 5 is carried out at one side of
alternation and right and left, and the common wiring 5 which approaches the common wiring
open position 20 from the input edge of the common wiring 5 and in which it is alike, therefore
the width of wiring becomes large is formed. Then, a contact hole is formed in the protective
film on the drain electrode 13 after forming protective films, such as SiN. At the last, a TFT

array substrate completes the picture element electrode 8 by connection and forming via the
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drain electrode 13 and a contact hole with transparent electrical conducting materials, such as
ITO.

[0028]In the inspecting disconnection of the common wiring of the TFT array substrate formed
in this way, since the common wiring 5 is inputted only from one side, like drawing 13, at every
place, a difference with big charge quantity charged by the right—and-left pixel of an
open—circuit position occurs, and detection of an open circuit can be carried out very easily.
[0029]According to the Embodiment 3, generating of the brightness unevenness in screen right
and left, etc. can be suppressed by suppressing the influence by wiring resistance and the
margin to a charging characteristic etc. being expanded also in the common wiring input from
one side, by having made the common wiring pattern into tapered shape. Generating of the
luminance distribution in right and left, etc. are further reduced by offsetting a luminance
change on either side on viewing in inputting from right and left for every line.

[0030]

[Effect of the Invention]Since this invention is constituted as explained above, it does an
effect as taken below so. Two or more thin film transistors arranged by the whole surface of a
display screen on the intersection of two or more gate signal lines and two or more source
signal lines at matrix form, It is arranged at the picture element electrode connected to the
drain electrode of this thin film transistor, and a gate signal line and parallel, and. It has two or
more common wiring arranged via an insulator layer at the picture element electrode so that
retention volume may be formed, and since it is connected mutually in the peripheral edge part
of a display screen and the releasing part is formed in the display screen center section, the
common wiring can detect an open circuit of common wiring irrespective of an open—circuit
position.

[0031]Since the releasing part is formed in form which becomes longer than the wiring width of
common wiring, it can reduce the visibility of the luminance change by a releasing part. Since
the releasing part is shifted and formed for every common wiring, it can reduce the visibility of
the luminance change by a releasing part.

[0032]Two or more thin film transistors arranged by the whole surface of a display screen on
the intersection of two or more gate signal lines and two or more source signal lines at matrix
form, It is arranged at the picture element electrode connected to the drain electrode of this
thin film transistor, and a gate signal line and parallel, and. It has two or more common wiring
arranged via an insulator layer at the picture element electrode so that retention volume may
be formed, and since it is connected mutually in the peripheral edge part of a display screen
and the high resistance part is formed in the display screen center section, the common wiring
can detect an open circuit of common wiring irrespective of an open—circuit position. Since the
high resistance part is shifted and formed for every common wiring, it can reduce the visibility
of the luminance change by a releasing part.

[0033]Two or more thin film transistors arranged by the whole surface of a display screen on
the intersection of two or more gate signal lines and two or more source signal lines further

again at matrix form, It is arranged at the picture element electrode connected to the drain
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electrode of this thin film transistor, and a gate signal line and parallel, and. It has two or more
common wiring arranged via an insulator layer at the picture element electrode so that
retention volume may be formed, and since it is connected mutually in the peripheral edge part
of a display screen and the releasing part is formed in the display screen peripheral edge part,
the common wiring can detect an open circuit of common wiring irrespective of an
open—circuit position.

[0034]Since the releasing part of adjoining common wiring is mutually formed in the display
screen peripheral edge part of an opposite hand, it can offset a luminance change on either
side. Since common wiring is formed so that width may become large as it approaches a

releasing part, it can control generating of luminosity unevenness.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]It is a representative circuit schematic showing the liquid crystal display by this
embodiment of the invention 1.

[Drawing 2]It is a part plan showing the TFT array substrate by this embodiment of the
invention 1.

[Drawing 3lIt is a part plan showing the TFT array substrate by this embodiment of the
invention 1.

[Drawing 411t is a schematic view showing the open position of wiring of the liquid crystal
display by these embodiments of the invention 1 and 2.

[Drawing 5]It is a figure showing the example of an array circuit tester measurement result of
the normal wiring section of the liquid crystal display by this embodiment of the invention 1.
[Drawing 6]1t is a figure showing the example of an array circuit tester measurement result in
case there is an open circuit in the common wiring of the liquid crystal display by this
embodiment of the invention 1.

[Drawing 711t is a representative circuit schematic showing the liquid crystal display by this
embodiment of the invention 2.

[Drawing 8]It is a part plan showing the TFT array substrate by this embodiment of the
invention 2.

[Drawing 9]It is a sectional view of A—A’ of drawing 8.

[Drawing 10]It is a representative circuit schematic showing the liquid crystal display by this
embodiment of the invention 3.

[Drawing 11]It is a part plan showing the TFT array substrate by this embodiment of the
invention 3.

[Drawing 12]it is a figure showing the example of an array circuit tester measurement result of
the normal wiring section of the liquid crystal display by this embodiment of the invention 3.
[Drawing 13]It is a figure showing the example of an array circuit tester measurement result in

case there is an open circuit in the common wiring of the liquid crystal display by this
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embodiment of the invention 3.

[Drawing 14]It is a representative circuit schematic showing the conventional liquid crystal
display.

[Drawing 15]It is a figure showing the example of an array circuit tester measurement result of
the normal wiring section of the conventional TFT array substrate.

[Drawing 16]It is a figure showing the example of an array circuit tester measurement result in
case there is an open circuit (screen edge part) in the common wiring of the conventional TFT
array substrate.

[Drawing 17]It is a figure showing the example of an array circuit tester measurement result in
case there is an open circuit (middle—of-the—screen part) in the common wiring of the
conventional TFT array substrate.

[Explanations of letters or numerals]

1 A gate signal line, 2 source signal lines, 3 gate terminals, 4 source terminals, 5 Common wiring,
6 common—wiring terminal, 7 TFT, and 8 A picture element electrode and 9 Counterelectrode,
10 A liquid crystal and 11 [ A semiconductor and 16 / A contact hole, 17 glass substrates, and
18 / An insulator layer and 19 / A protective film and 20 / Common wiring open position. ]
Retention volume (CS) and 12 A common wiring open position, 13 drain electrodes, and 14 A

high resistance connecting location and 15

[Translation done.]
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(54) DEFECT DETECTION METHOD FOR MATRIX DISPLAY DEVICE
(57)Abstract:

PROBLEM TO BE SOLVED: To surely detect a short

circuit between signal lines each other through spare,

wiring used for a display device and to improve quality fmy st

and reliability in a matrix display device. — ; gffﬁ
SOLUTION: A liquid crystal display device 1 being one ) e B
sample of the matrix display device is provided with

plural scan lines 6 arranged in parallel to each other on

the panel 2 of the display device 1, plural signal lines 5

insulated electrically and arranged orthogonally with

&4

the scan lines 6 and the spare wiring 14a, 14b for

connecting both ends when the signal line 5 is

disconnected and bypassing a disconnected faulty

position 17. In such a constitution, for inspecting the

short circuit between the signal lines 5 each other

through the spare lines 14a, 14b, a signal switching its luminance level at the timing different

from each other at every horizontal scan period is applied to the liquid crystal display device 1.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2 x¥*¥k shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] This invention relates to the defect detection method of the matrix type
display device which detects the short circuit of the signal wires which pass the preliminary
wiring used for the active matrix type liquid crystal display device, for example.

[0002]

[Description of the Prior Art]ln recent vears, the flat [, such as a liquid crystal display, ] type
display device has spread with the small size of information machines and equipment, a light
weight, and highly—efficient—izing. And the high resolution of VGA (Video Graphics Array),
S—-VGA (Super—Video Graphics Array), XGA (Extended Graphics Array), etc. has been required
of such a display device. However, the number of picture elements of the display device which
has high resolution increases, and it becomes what has the huge number of electrodes. For this
reason, the matrix type display device which provided the picture element in matrix form is
used for the above—mentioned display device.

10003]However, in the scanning line and signal wire in which the above—mentioned matrix type
display device is formed on a substrate, the line width is becoming narrow with
high—resolution—izing of a display device.

The leading—about length on a display device is becoming long by big screen—ization.

For this reason, the above—mentioned scanning line and a signal wire are easy to produce a
poor open circuit on a production process. And when the poor open circuit arose in the
scanning line or the signal wire, display driving of the picture element of the open—circuit faulty
point beyond could not be carried out, but display quality was deteriorating remarkably.
[0004]So, to JP H3-23425A, even if an above-mentioned poor open circuit arises, the
composition of a restorable liquid crystal display is proposed. Such a common liquid crystal

display 1 is explained based on drawing 4 and drawing 5. Drawing 4 is a representative circuit

schematic of an outline showing the above—mentioned liquid crystal display 1. Drawing 5 is a
flat—surface enlarged drawing showing an important section when the preliminary wiring 14a

and 14b and the signal wire 5 short—circuit via the defective part 19 in the above—mentioned
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liquid crystal display 1.

[0005]In drawing 4, the above—mentioned liquid crystal display 1 comprises the panel 2 which is
a display, and the scanning signal actuator 3 and the status signal actuator 4 which impress a
video signal. The polarizing plate in which the above—mentioned panel 2 is formed in the way
surface, respectively outside a glass substrate parallel to both up—and—down couples for
example, and both glass substrates, It has the quality of a liquid crystal enclosed in the space
formed with the transparent electrode formed in the inner direction surface of each
above—mentioned glass substrate, the orienting film formed on the above—mentioned
transparent electrode, the seals resin which closes the outer peripheral part of both glass
substrates airtightly, and the above—mentioned glass substrate and seals resin. The
above—mentioned transparent electrode is formed in common on the upper side board, for
example.

On the other hand, on the lower substrate, corresponding to each picture element, it is

arranged by matrix form and formed in it.

[0006]0On the above—mentioned upper side board, it intersects perpendicularly with many
signal wires 5 which are parallel to one way, and this signal wire 5, and they are formed [ itis /
many scanning lines 6 / parallel, and ]. The signal wire 5 and the scanning line 6 cross in the
state where it insulated electrically. The picture element electrode 7 is formed in each field
surrounded by the signal wire 5 and the scanning line 6, respectively. TFT(Thin Film
Transistor)8 is connected to this picture element electrode 7 as a switching element. The gate
electrode 9 of TFT8 is connected to the scanning line 6, the source electrode 10 is connected
to the signal wire 5, and the drain electrode 11 is connected to the auxiliary capacity 12 and
the corresponding picture element electrode 7. The auxiliary capacity 12 is arranged at the
highway 13 via the insulator layer 16 shown in drawing 5. This highway 13 has short—circuited
the above—mentioned highway 13 altogether while crossing in the state where it insulated with
the signal wire 5 electrically in parallel with each scanning line 6.

It is connected to the above—mentioned lower substrate via the common end—of-line child 13a.

[0007]if TFT8 is chosen by the selection pulse impressed to the scanning line 6, it will be
conducted, and it charges the gradation voltage corresponding to the duty pulse impressed to
the signal wire 5 at a liquid crystal and the auxiliary capacity 12. A liquid crystal and the
auxiliary capacity 12 will hold the electric charge to the following scanning timing, and image
display will be performed.

[0008]The above—mentioned signal wire 5 is connected with the status signal actuator 4 via
the signal wire terminal 5a.

A status signal is impressed.

On the other hand, the above—mentioned scanning line 6 is connected with the scanning signal
actuator 3 via the scanning line terminal 6a.

A scanning signal is impressed.
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[0009]The preliminary wiring 14a and 14b electrically insulated via the insulator fayer 16 shown
in the signal wire 5 and drawing 5 in parallel with the signal wire 5 and the perpendicularity 6, i.e.,
a scanning line, is formed in one both—ends side of the panel 2, respectively. This preliminary
wiring 14a and 14b is connected by the connecting line which is not illustrated via the
preliminary wiring terminal 15.

[0010]In the above—mentioned composition, if the produced thing with a poor open circuit as
shown in the signal wire 5 by the reference mark 17 is detected by an inspection process etc.,
The intersection 18a of this signal wire 5 and preliminary wiring 14a and the intersection 18b of
the above—mentioned signal wire 5 and the preliminary wiring 14b are electrically connected by
removal of the above—mentioned insulator layer 16 by the exposure of a laser beam, etc.
[0011]Direct—drive voltage is impressed to TFT8 of status signal actuator 4 slippage via the
signal wire 5 by this from the open—circuit faulty point 17. On the other hand, driver voltage is
impressed to TFT8 of open—circuit faulty point 17 beyond via the preliminary wiring 14a, the
above—mentioned connecting line, the preliminary wiring 14b, and the signal wire 5 by the side
of open—circuit faulty point 17 beyond from the signal wire 5 by the side of the
above—mentioned status signal actuator 4. That is, the open—circuit faulty point 17 is bypassed
and both the picture elements before and behind that can perform image display.
[0012]However, as shown in drawing 5, in the intersection of the signal wire 5 and the
preliminary wiring 14a and 14b, by poor membrane formation of the insulator layer 16, the
defective part 19 may occur and the signal wire 5 and the preliminary wiring 14a and 14b may
short—circuit. When two or more these defective parts 19 occur, and signal wire 5 comrades
which make the picture element corresponding to a unique light filter drive connect too hastily
via the preliminary wiring 14a and 14b, as it is shown in drawing 6, for example, When the signal
wire 5 (n) and the signal wire 5 (n+1) which are s¥kkkkkk signal wires short—circuit, Or as
shown in drawing 7, when [ of the signal wire 5 (n), the signal wire 5 (mx (n+1)) or the signal wire
5 (mx (n+2)) ] either connects too hastily via the preliminary wiring 14a and 14b at least, the
signal impressed to the short—circuited signal wire 5 serves as an identical level. For this
reason, on the display, in the above—mentioned signal wire 5 (n), 5(n+1); 5 (n), and 5 (mx (n+1)),
although the line defect was produced, this line defect is detected by typical conventional
technology by displaying the level gradation screen shown in the solid screen or the figure (b)
shown in drawing 8 (a).

[0013]

[Problem to be solved by the invention]However, when signal wire 5 comrades which make the
picture element corresponding to the light filter of the same color drive connect too hastily via
the preliminary wiring 14a and 14b, as it is shown in drawing 9, for example, even when the
signal wire 5 (n) and the signal wire 5 (mxn) short—circuit, the above—mentioned line defect
occurs. However, this line defect has the problem that it is undetectable with the solid screen
or level gradation screen which was shown in drawing 8 (a) and (b), and was mentioned above.

[0014]The purpose of this invention not only in when signal wire 5 comrades which make the
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picture element corresponding to a unique light filter drive connect too hastily via the
preliminary wiring 14a and 14b, It is in providing the defect detection method of the matrix type
display device which enables detection of the line defect generated when signal wire 5
comrades which make the picture element corresponding to the light filter of the same color
drive connect too hastily via the preliminary wiring 14a and 14b.

[0015]

[Means for solving problem]in order to solve above—-mentioned SUBJECT, the defect detection
method of the matrix type display device of invention of Claim 1, While two or more signal wires
by which are electrically insulated by two or more scanning lines arranged in parallel with
mutual and this scanning line, and an orthogonal array is carried out to them are formed on a
substrate, In the defect detection method of the matrix type display device with which the
preliminary wiring for being connected with the both ends at the time of an open circuit of said
scanning line or a signal wire, and bypassing a disconnection part is formed, It is characterized
by performing display driving for every horizontal scanning cycle with the signal with which a
luminance level switches to timing which is mutually different.

[0016]In order to check whether two or more above—mentioned scanning lines or two or more
above—mentioned signal wires has conducted via the above—mentioned preliminary wiring by an
undesirable short circuit according to the described method, The signal with which a luminance
level switches to timing which is mutually different is impressed to the above—mentioned
matrix type display device for every horizontal scanning cycle. Thereby, if there is the
above—mentioned short circuit, the conducted signal wire or scanning line will be actualized
simultaneously.

[0017]As a result, not only in when the signal wires which make the picture element
corresponding to a unique light filter drive have short—circuited via preliminary wiring, Since
the line defect generated when the signal wires which make the picture element corresponding
to the light filter of the same color drive have short—circuited via preliminary wiring is
detectable, the quality and reliability of a matrix display device can be raised.

[0018]The defect detection method of the matrix type display device of invention of Claim 2,
While two or more signal wires by which are electrically insulated by two or more scanning lines
arranged in parallel with mutual and this scanning line, and an orthogonal array is carried out to
them are formed on a substrate, In the defect detection method of the matrix type display
device formed, the preliminary wiring for being connected with the both ends at the time of an
open circuit of said scanning line or a signal wire, and bypassing a disconnection part by each
inter—frame one. It is characterized by performing display driving with the signal with which the
luminance level in the horizontal scanning cycle corresponding to mutual switches, and timing
differs mutualily.

[0019]In order to check whether two or more above—mentioned scanning line or two or more
above—mentioned signal wires have conducted via the above—mentioned preliminary wiring by
an undesirable short circuit according to the described method, The signal with which the

luminance level in the horizontal scanning cycle corresponding to mutual switches, and timing
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differs mutually by each inter—frame one is impressed to the above—mentioned matrix display
device. Thereby, if there is the above—mentioned short circuit, the conducted signal wire or
scanning line will be actualized simultaneously.

[0020]As a result, not only in when the signal wires which make the picture element
corresponding to a unique light filter drive have short—circuited via preliminary wiring, Since
the line defect generated when the signal wires which make the picture element corresponding
to the light filter of the same color drive have short—circuited via preliminary wiring is
detectable, the quality and reliability of a matrix display device can be raised.

[0021]

[Mode for carrying out the invention]One form of enforcement of this invention is explained
below based on drawing 1 thru/or drawing 5. The defect detection method of the matrix type
display device of this invention is used for the common liquid crystal display 1 shown in drawing

4 and drawing 5. Drawing 4 is a representative circuit schematic of an outline showing the

above—mentioned liquid crystal display 1. Drawing 5 is a flat—surface enlarged drawing showing
an important section when the preliminary wiring 14a and 14b and the signal wire 5
short—circuit via the defective part 19 in the above—mentioned liquid crystal display 1.
[0022]As shown in drawing 4, the above—mentioned liquid crystal display 1 comprises the panel
2 which is a display, and the scanning signal actuator 3 and the status signal actuator 4 which
impress a video signal. The above—mentioned panel 2 is provided with the following.

For example, a glass substrate parallel to both up—and—down couples.

The polarizing plate formed in the way surface outside both glass substrates, respectively.
The transparent electrode formed in the inner direction surface of each above—mentioned
glass substrate.

Quality of a liquid crystal enclosed in the space formed with the orienting film formed on the
above—mentioned transparent electrode, the seals resin which closes the outer peripheral part
of both glass substrates airtightly, and the above—mentioned glass substrate and seals resin.
On the upper side board, the above—mentioned transparent electrode is formed in common,
and is arranged and formed in matrix form on the lower substrate to this corresponding to each
picture element, for example.

[0023]0On the above—mentioned upper side board, it intersects perpendicularly with many
signal wires 5 which are parallel to one way, and this signal wire 5, and they are formed [ it is /
many scanning lines 6 / parallel, and ]. The signal wire 5 and the scanning line 6 cross in the
state where it insulated electrically. The picture element electrode 7 is formed in each field
surrounded by the signal wire 5 and the scanning line 6, respectively. TFT(Thin Film
Transistor)8 is connected to this picture element electrode 7 as a switching element. The gate
electrode 9 of TFT8 is connected to the scanning line 6, the source electrode 10 is connected
to the signal wire 5, and the drain electrode 11 is connected to the auxiliary capacity 12 and
the corresponding picture element electrode 7. The auxiliary capacity 12 is arranged at the
highway 13 via the insulator layer 16 shown in drawing 5. This highway 13 crosses in the state

where it insulated with the signal wire 5 electrically in parallel with each scanning line 6. The
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above—mentioned highway 13 is short—circuited altogether, and is connected to the
above—mentioned lower substrate via the common end—of-line child 13a.

[0024]if TFT8 is chosen by the selection pulse impressed to the scanning line 6, it will be
conducted, and it charges the gradation voltage corresponding to the duty pulse impressed to
the signal wire 5 at a liquid crystal and the auxiliary capacity 12. A liquid crystal and the
auxiliary capacity 12 will hold the electric charge to the following scanning timing, and image
display will be performed.

[0025]The above—mentioned signal wire 5 is connected with the status signal actuator 4 via
the signal wire terminal 5a, and a status signal is impressed. On the other hand, the
above—mentioned scanning line 6 is connected with the scanning signal actuator 3 via the
scanning line terminal 6a, and a scanning signal is impressed.

[0026]The preliminary wiring 14a and 14b electrically insulated via the insulator layer 16 shown
in the signal wire 5 and drawing 5 in parallel with the signal wire 5 and the perpendicularity 6, i.e.,
a scanning line, is formed in one both—ends side of the panel 2, respectively. This preliminary
wiring 14a and 14b is connected by the connecting line which is not illustrated via the
preliminary wiring terminal 15.

[0027]In the liquid crystal display 1 which consists of the above—mentioned composition, in
order to detect the short circuit of signal wire 5 comrades through the preliminary wiring 14a
and 14b, the test signal mentioned later is impressed. The above—mentioned test signal is the
signal with which a luminance level switches to mutually different timing for every horizontal
scanning cycle, i.e., the signal to which the picture signal was changed with five units of signal
wires in the timing of one horizontal synchronization of each scanning signal in 1 field. The
slanting gradation screen shown in the slanting solid screen or the figure (b) shown in drawing
2 (a) with this test signal, for example is displayed.

[0028]When detecting the short circuit of signal wire 5 comrades which make the picture
element corresponding to the light filter of the same color through the preliminary wiring 14a
and 14b drive, as shown in drawing 1, the case where the short circuit of the signal wire 5 (n)
and the signal wire 5 (mxn) is detected is explained, for example. In drawing 1, impression of the
above—mentioned test signal which displays the slanting solid screen shown in drawing 2 (a) on
the liquid crystal display 1 which the signal wire 5 {n) and the signal wire 5 (mxn) have
short—circuited will actualize a field as shown by ** in a figure on a screen. This field supports
the picture element from the picture element P (n, 1) which the signal wire 5 (n) drove to the
picture element P (n, i). However, since only the signal which makes the picture element P (n,
1) and the picture element P (n, 2) drive is originally inputted into the signal wire 5 (n), the
picture element from the picture element P (n, 3) to *¥kkx*kP (n, i) is not driven. On the other
hand, the signal which makes the picture element from the picture element P (mxn, 1) to the
picture element P (mxn, i) drive is inputted into the signal wire 5 (mxn). Thereby, it turns out
that the signal wire 5 (n) and the signal wire 5 (mxn) have short—circuited. And this
short—circuited signal wire 5 (n) is correctable by the exposure of a laser beam, etc.

[0029]Even if it impresses the above—mentioned test signal which displays the slanting solid
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screen shown in drawing 2 (a) on the liquid crystal display 1 which signal wire 5 comrades
which make the picture element corresponding to a unique light filter drive have
short—circuited via the preliminary wiring 14a and 14b, the short—circuited signal wire 5 is
detectable.

[0030]As other test signals, it is inter—frame [ each ] and there is a signal with which the
luminance level in the horizontal scanning cycle corresponding to mutual switches, and timing
differs mutually, i.e., the signal to which an isolated pattern is moved for every frame. By this
test signal, the isolated pattern horizontal migration screen shown in drawing 3 is displayed, for
example. '

[0031]Even if impressed by the liquid crystal display 1 which signal wire 5 comrades which
make the picture element corresponding to the light filter of the same color for the
above—mentioned test signal drive have short—circuited via the preliminary wiring 14a and 14b,
the short—circuited signal wire 5 is detectable. And this short—circuited signal wire 5 is
correctable by the exposure of a laser beam, etc.

[0032]Even if it impresses the above—mentioned test signal which displays the isolated pattern
horizontal migration screen shown in drawing 3 on the liquid crystal display 1 which signal wire
5 comrades which make the picture element corresponding to a unique light filter drive have
short—circuited via the preliminary wiring 14a and 14b, the short—circuited signal wire 5 is
detectable.

[0033]By as mentioned above, the signal or each inter—frame one from which a luminance level
switches to the liquid crystal display 1 to mutually different timing for every horizontal
scanning cycle. If the signal with which the luminance level in the horizontal scanning cycle
corresponding to mutual switches, and timing differs mutually is impressed, all the short
circuits of signal wire 5 comrades through the preliminary wiring 14a and 14b are detectable.
As a result, the quality and reliability of the liquid crystal display 1 can be raised.

[0034]

[Effect of the Invention]As mentioned above, the defect detection method of the matrix type
display device of invention of Claim 1, While two or more signal wires by which are electrically
insulated by two or more scanning lines arranged in parallel with mutual and this scanning line,
and an orthogonal array is carried out to them are formed on a substrate, In the defect
detection method of the matrix type display device with which the preliminary wiring for being
connected with the both ends at the time of an open circuit of said scanning line or a signal
wire, and bypassing a disconnection part is formed, It is characterized by performing display
driving for every horizontal scanning cycle with the signal with which a luminance level
switches to timing which is mutually different.

[0035]Not only in when the signal wires which make the picture element corresponding to a
unique light filter drive by this have short—circuited via preliminary wiring, Since the line defect
generated when the signal wires which make the picture element corresponding to the light
filter of the same color drive have short—circuited via preliminary wiring is detectable, the

effect that the quality and reliability of a matrix display device can be raised is done so.
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[0036]The defect detection method of the matrix type display device of invention of Claim 2,
While two or more signal wires by which are electrically insulated by two or more scanning lines
arranged in parallel with mutual and this scanning line, and an orthogonal array is carried out to
them are formed on a substrate, In the defect detection method of the matrix type display
device formed, the preliminary wiring for being connected with the both ends at the time of an
open circuit of said scanning line or a signal wire, and bypassing a disconnection part by each
inter—frame one. It is characterized by performing display driving with the signal with which the
luminance level in the horizontal scanning cycle corresponding to mutual switches, and timing
differs mutually.

[0037]Not only in when the signal wires which make the picture element corresponding to a
unique light filter drive by this have short—circuited via preliminary wiring, Since the line defect
generated when the signal wires which make the picture element corresponding to the light
filter of the same color drive have short—circuited via preliminary wiring is detectable, the

effect that the quality and reliability of a matrix display device can be raised is done so.

* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2 ¥*¥xk shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]t is an explanatory view showing a state when it displays on the liquid crystal
display which the signal wires which make the picture element corresponding to the light filter
of the same color for the slanting solid screen shown in drawing 2 (a) drive short—circuited via
preliminary wiring.

[Drawing 2]It is a pattern drawing showing the picture of one example displayed when the
signal based on the defect detection method of the matrix display device of this invention is
impressed, and the pattern drawing in which the figure (a) shows a slanting solid screen, and
the figure (b) are pattern drawings showing a slanting gradation screen.

[Drawing 3]It is a pattern drawing showing the isolated pattern horizontal migration screen
which are other examples displayed when the signal based on the defect detection method of
the matrix display device of this invention is impressed.

[Drawing 4]lt is a representative circuit schematic of an outline showing the common liquid
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crystal display which provided preliminary wiring.

[Drawing 5]In the liquid crystal display shown in drawing 4, it is a flat—surface enlarged drawing
showing an important section when preliminary wiring and a signal wire short—circuit via a
defective part.

[Drawing 6]In the liquid crystal display shown in drawing 4, it is an explanatory view showing a
state when a ¥k¥kkk¥kkk signal wire short—circuits.

[Drawing 7]In the liquid crystal display shown in drawing 4, it is an explanatory view showing a
state when the signal wires which make the picture element corresponding to a unique light
filter drive short—circuit via preliminary wiring.

[Drawing 8lIt is a check pattern figure for defect detections for inspecting the short circuit of
the signal wires through the conventional preliminary wiring.

[Drawing 9]In the liquid crystal display shown in drawing 4, it is an explanatory view showing a
state when the signal wires which make the picture element corresponding to the light filter of
the same color drive short—circuit via preliminary wiring.

[Explanations of letters or numerals]

1 Liquid crystal display (matrix type display device)

2 Panel (substrate)

3 Scanning éignal actuator

4 Status signal actuator

5 Signal wire

6 Scanning line

5a Signal wire terminal

6a Scanning line terminal

8 TFT

9 Gate electrode

10 Source electrode

11 Drain electrode

12 Auxiliary capacity

13 Highway

13a Common end-of-line child

14a Preliminary wiring

14b Preliminary wiring

15 Preliminary wiring terminal

16 Insulator layer

17 Open—circuit faulty point (disconnection part)

18a Intersection

18b Intersection

19 Defective part

[Translation done.]
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(54) LIQUID CRYSTAL DISPLAY PANEL AND METHOD FOR PACKAGING TO THIS PANEL

(57)Abstract:

PURPOSE: To easily take a countermeasure against
static electricity through panel process stages and an
LSI chip packaging stage even if the liquid crystal
display panel deals with COG packaging and LSI chips

ol
o

for driving liquid crystals are packaged on all the sides
thereof.
CONSTITUTION: Signal wirings 1b extending outward

T i
\ / %2
|

fan:

i il

from the display region of the liquid crystal display

18- \f‘g-';f;f‘w?e
panel 1 of the liquid crystal display panel formed by T ﬁf]ﬁﬁ]ﬁﬁﬁ!ﬁg

directly packaging the LSI pair chips 2 for driving liquid

crystals on the liquid crystal display panel 1 are further

extended outward from electrodes 1¢ facing the output

terminals of the LSI pair chips 2 for driving liquid

crystals and are all connected to common patterns 1d

formed to pass the lower parts of the packaging parts of the LSI pair chips 2 for driving liquid
crystals along the outer periphery of the panel. In addition, the parts 1e between the

electrodes 1c and the common patterns 1d are cut.

BOE Ex. 1002, p. 99
BOE v. Paneltouch
IPR2025-01482



* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.
2 xxx% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

fo001]

[Industrial Application]This invention relates to the mounting method to a liquid crystal display
panel and this panel, and in detail, Can apply to manufacture and examination technology of a
liquid crystal display panel which the measures against the static electricity generated in the
manufacturing process of a liquid crystal display panel were taken, and especially by COG
(Chip On Glass) mounting correspondence. And when the LSI chip for a liquid crystal drive is
mounted all the neighborhoods, it is related with the mounting method to the liquid crystal
display panel and this panel which can perform the measure against static electricity easily
through a panel process process and an LSI-chip—mounting process.

[0002]In recent years, the liquid crystal display panel for COG packages only to one side has
the advantage that formation and removal of the common conductor pattern for performing the
measure against static electricity can be performed easily, among the liquid crystal display
panel for TAB mounting, and the neighborhood which counters. However, especially, with the
latter liquid crystal display panel for COG packages, since a signal wiring pattern was not able
to be pulled out to a panel end when it mounts the LSI bare chip for a liquid crystal drive to the
neighborhood of both which counter, there was a problem that it became difficult to perform
formation and removal of a common conductor pattern.

[0003]For this reason, it is COG package correspondence, and when the LSI chip for a liquid
crystal drive is moreover mounted all the neighborhoods, the liquid crystal display panel which
can perform the measure against static electricity easily through a panel process process and
an LSl—chip—mounting process is demanded.

[0004]

[Description of the Prior Art]Since it constitutes from a liquid crystal display panel for the
conventional TAB mounting so that a signal wiring pattern can be straight taken out to a panel
end, As shown in drawing 12, the common conductor pattern 101 for a static electricity
measure about 0.2-0.5 mm wide is electrically connected to the electrode terminal 102 for

TAB mounting used as all the signal wiring patterns along the panel end face, It constitutes so
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that the conductive pattern 101 may also be removed, when a panel is completed and the
panel board end face 103 is ground.

[0005]In the liquid crystal display panel for the conventional COG packages, although the
signal wiring pattern is prolonged to the output terminal electrode position of LSI for a liquid
crystal drive on a panel, it has taken the composition which cannot be pulled out to a panel end.
Then, when LSI is not mounted in the opposite hand of the LSI mounting neighborhood, As
shown in drawing 13, LSI bare chip 111 the non—mounting neighborhood for a liquid crystal
drive, The same common conductor pattern 101 for a static electricity measure as drawing 12
is formed, and the scribe of the glass substrate part 112 which bundled up at the time of panel
end face polish, and removed, or is sticking out is carried out, and it constitutes so that the
conductive pattern 101 may be separated from a signal wiring pattern. In drawing 13, 113 of
LSI111 is a signal output terminal electrode.

[0006]

[Problem to be solved by the invention]Although it has the advantage that formation and
removal of the common conductor pattern 101 for performing the measure against static
electricity can be performed easily, with the liquid crystal display panel for COG packages only
to one side among the above—menticned conventional liquid crystal display panel for TAB
mounting, and the neighborhood which counters, Since the signal wiring pattern 102 cannot be
pulled out to a panel end as mentioned above when it mounts the LSI bare chip 111 for a liquid
crystal drive in the latter liquid crystal display panel for COG packages to the neighborhood of
both which counter, There was a problem that it was difficult to perform formation and removal
of the common conductor pattern 101.

{0007]Even if it was able to realize the measure against static electricity in a panel production
process, while signal wiring had connected with the common pattern, Since it says that the
signal for displaying a picture can be impressed to a panel, and there is nothing on it (since it is
short), at the time of the display test of a panel, the above—mentioned static electricity
measure measure must be removed. Thus, if a static electricity measure measure is removed
at the time of the display test of a panel, at the time of the LSI mounting step for a liquid
crystal drive, it will be in the state where the measure against static electricity is not made.
Where an electric measure measure is left here, even if it can do a panel display examination, In
the conventional way the LSI chip for a liquid crystal drive removes an electric measure
measure for the portion by which a COG package is carried out in a laser cut, if the damage by
the laser beams to an LSI chip is taken into consideration, at the time of the LSI mounting step
for a liquid crystal drive, it will be in the state where the measure against static electricity is
not made, after all.

[0008]Then, this invention is COG package correspondence and an object of this invention is
to provide the liquid crystal display panel which can perform the measure against static
electricity easily through a panel process process and an LSI-chip—mounting process, when

the LSI chip for a liquid crystal drive is moreover mounted all the neighborhoods.
[0009]
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[Means for solving problem]in the liquid crystal display panel in which the invention according
to claim 1 mounts the LSI bare chip for a liquid crystal drive to a liquid crystal display panel,
The signal wiring prolonged toward the outside of the viewing area of this liquid crystal display
panel, It is connected with the common pattern which was further extended and formed
outside rather than the electrode which faces the output terminal of this LSI bare chip for a
liquid crystal drive, and was formed so that the mounted part lower part of this LSI bare chip
for a liquid crystal drive might be passed in accordance with a panel periphery.

[0010]In the liquid crystal display panel mounted to a liquid crystal display panel, the invention
according to claim 2 the LSI bare chip for a liquid crystal drive on the signal wiring prolonged
toward the outside of the viewing area of this liquid crystal display panel, And the polar zone is
formed between the viewing area of this liquid crystal display panel, and this LSI
bare—chip—mounting part for a liquid crystal drive. The invention according to claim 3 combines
both said Claim 1 and said Claim 2, and is constituted.

[0011]As for the invention according to claim 4, in invention of above—-mentioned Claim 2 and
three descriptions, an insulating layer is formed on said signal wiring, It has an aperture in the
polar zone which faces the output terminal of said LSI bare chip for a liquid crystal drive of this
insulating layer, and the conductive pattern is formed from this aperture to said polar zone
along said signal wiring on said insulating layer.

[0012]As for the invention according to claim 5, in invention of above—mentioned Claim 1, 3,
and 4 description, said common pattern is connected to the power supply [ to said LSI bare
chip for a liquid crystal drive ], and electrode terminal part side for signal supplies for said
every at least one or more LSI bare—chip—mounting parts for a liquid crystal drive. The
electrode for probing by which said common pattern was electrically insulated for every
neighborhood of a panel and for which the invention according to claim 6 included the both
ends or these both ends of each aforementioned common pattern in invention of
above—mentioned Claim 1, 3, and 4 description is formed in two or more places.

[0013]The invention according to claim 7 is extended and formed in invention given
[ above—mentioned ] in Claim 6 toward a neighborhood which is alternately different so that it
may not connect with said common pattern with all the same sokkkkk aforementioned signal
wiring. The invention according to claim 8 is the method of mounting the LSI bare chip for a
liquid crystal drive in Claim 1 and the liquid crystal display panel according to claim 3 to 7,
Before mounting said LSI bare chip for a liquid crystal drive in said liquid crystal panel, the
process of cutting said signal wiring by the cut section in which it was provided between said
electrode and said common pattern is included.

[0014]The process from which the invention according to claim 9 cuts said cut section in
invention given [ above—mentioned ] in Claim 8 is performed by the laser beam from the rear
face of said liquid crystal display panel. The invention according to claim 10 is the method of
mounting the LSI bare chip for a liquid crystal drive in the liquid crystal display panel according
to claim 2 to 7, Into the mounting step to said liquid crystal panel of said LSI bare chip for a

liquid crystal drive, a conductor is contacted to said polar zone and said two or more polar
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zone is electrically connected.

[0015]

[Function]As the invention according to claim 1 shows to drawing 1 of Embodiment 1
mentioned later — 3, The signal wiring 1b prolonged toward the outside of the effective display
area la of the liquid crystal display panel 1 is further extended outside rather than the
electrode terminal 1c which faces the output terminal 2a of the LSI bare chip 2 for a liquid
crystal drive, It connects with the common conductor pattern td formed so that the mounted
part lower part of the LSI bare chip 2 for a liquid crystal drive might be passed in accordance
with a panel periphery altogether, And it constitutes so that the laser cutline 1e of the portion
between the electrode terminal 1c and the common conductor pattern 1d may be cut by laser
after panel completion. For this reason, since each signal wiring 1b can be delayed to an
opposite hand in the effective display area 1a and it can electrically be connected with the
total common conductor pattern 1d before a laser beam exposure, it can strengthen enough to
the static electricity generated at a panel process process.

[0016]As the invention according to claim 2 shows to drawing 4 of Embodiment 2 mentioned
later, and 5, the signal wiring 1b top prolonged toward the outside of the effective display area
1a of the liquid crystal display panel 1 — and it constitutes so that the electrode terminal 1f
about 0.5—-1 mm in length may be formed between the upper side board of the liquid crystal
display panel 1, and LSI bare chip 2 mounted part for a liquid crystal drive. For this reason,
since the electrode terminal 1f is provided and constituted on the signal wiring 1b, also in the
mounting step of the LSI bare chip 2 for a liquid crystal drive, all the signal wiring 1b can
electrically be connected, and a sufficiently strong panel can be easily obtained to the static
electricity generated in a mounting step.

[0017]Since it constitutes from invention according to claim 3 so that both said Claim 1 and
said Claim 2 may be had and constituted as shown in drawing 7 of Embodiment 4 mentioned
later, the panel which has an effect of both invention according to claim 1 and the invention
according to claim 2 can be obtained. As the invention according to claim 4 shows to drawing 6
of Embodiment 3 mentioned later, 1 g of insulating layers are formed on the signal wiring 1b, A
hole is made in 1 g of insulating layers of only the electrode terminal 1c section which faces
the output signal electrode terminal 2a of the LSI bare chip 2 for a liquid crystal drive, and it
constitutes so that the conductive pattern 1h may be formed to the electrode terminal 1f
section along the signal wiring 1b on this hole. That for this reason, the influence of an electric
corrosion reaches when an electric corrosion etc. occur in the electrode terminal 1f section
for a static electricity measure by a certain cause, Since only the conductive pattern 1h which
is unrelated to the display of the liquid crystal display panel 1 can be managed, it can be made
hard to make the electric corrosion of the signal wiring 1b of the electrode terminal 1f section
hard to carry out, and to disconnect, and reliability can be raised.

[0018]As the invention according to claim 5 shows to drawing 7 of Embodiment 4 mentioned
later, It constitutes so that the common conductor pattern 1d formed in accordance with the

panel periphery may be connected to at least one or more LSI bare chip 2 mounted parts for a
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liquid crystal drive at the power supply [ to the LSI bare chip 2 for a liquid crystal drive ], and
electrode terminal part 1i side for signal supplies. For this reason, while performing the
measure against static electricity, the whole surface lighted indication examination for every
block can be done by impressing a status signal to the terminal area 1i.

[0019]It enables it to insulate electrically the common conductor pattern 1d formed in
accordance with the panel periphery for every neighborhood of a panel at the time of panel
completion, as the invention according to claim 6 shows to drawing 8 of Embodiment 5
mentioned later, And it constitutes so that the conductive pattern 1j including the both ends or
both ends of each common conductor pattern 1d for probing to two or more places may be
installed. For this reason, together with the measure against static electricity, a simple display
examination can be done only by standing several — about ten probe pins to the electrode
terminal 1j by dividing the common conductor pattern 1d for every neighborhood of a panel,
and forming the electrode terminal 1} in each.

[0020]As the invention according to claim 7 shows to drawing 9 of Embodiment 6 mentioned
later, it forms alternately so that no *¥kkk* signal wiring 1b may connect with the same
common conductor pattern 1d, And it constitutes so that it may cut by laser over the glass
substrate of the signal wiring 1b of the neighborhood in which the LSI bare chip 2 for a liquid
crystal drive is not mounted. For this reason, since a signal different [ every other ] can be
outputted to signal wiring horizontal at the time of the simple display examination of a panel,
the short circuit of signal wiring can be checked.

[0021]1t is the method of mounting the LSI bare chip for a liquid crystal drive in Claim 1 and the
liquid crystal display panel according to claim 3 to 7 in the invention according to claim 8, Since
it constitutes so that the process of cutting said signal wiring by the cut section in which it
was provided between said electrode and said common pattern may be included before
mounting said LSI bare chip for a liquid crystal drive in said liquid crystal panel,
above—mentioned Claim 1 and the same effect as invention given in 3 thru/or 7 can be
acquired.

[0022]In the invention according to claim 9, in invention given [ above—mentioned ] in Claim 8,
since the process of cutting said cut section constitutes so that it may be carried out by the
laser beam from the rear face of said liquid crystal display panel, the same effect as invention
given [ above—mentioned ] in Claim 8 can be acquired. It is the method of mounting the LSI
bare chip for a liquid crystal drive in the liquid crystal display panel according to claim 2 to 7 in
the invention according to claim 10, In the mounting step to said liquid crystal panel of said LSI
bare chip for a liquid crystal drive, a conductor is contacted to said polar zone, and since it
constitutes so that said two or more polar zone may electrically be connected, the same effect
as invention given [ above—mentioned ] in Glaims 2—7 can be acquired.

[0023]

[Working example]Hereafter, the embodiment of this invention is described with reference to
Drawings.

(Embodiment 1) Drawing 1 is a figure showing the entire configuration of the liquid crystal
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display panel of Embodiment 1 concerning this invention, drawing 2 is an enlarged drawing

showing the composition of the A section shown in drawing 1, and drawing 3 is an enlarged

drawing showing the composition after the laser cut of the A section shown in drawing 1. Here,
Claim 1 and the characterizing portion concerning 8 are explained concretely. In drawing 1 — 3,
1 is a liquid crystal display panel, and 1a is an effective display area of the liquid crystal display
panel 1, 1b is signal wiring which transmits the signal which drives the liquid crystal of the liquid
crystal display panel 1 prolonged toward the outside of the effective display area 1a of the
liquid crystal display panel 1, 1¢ is an electrode terminal on the panel 1 which faces the output
terminal of the LSI bare chip 2 for a liquid crystal drive, and this electrode terminal 1c is
connected with the signal wiring 1b. Subsequently, 1 d is a common conductor pattern for a
static electricity measure, and it is formed so that it may be connected in the effective display
area 1a on both sides of the electrode terminal 1¢ in an opposite hand, and all the signal wiring
1b may pass through the bottom of the LSI bare chip 2 mounted part for a liquid crystal drive
and it may go the panel 1 around. 1e is a laser cutline of the signal wiring 1b between the
electrode terminal 1c and the common conductor pattern 1d, After ending a panel process
process, as shown in drawing 2, as shown in drawing 3, the signal wiring 1b and the common
conductor pattern 1d are electrically separated by irradiating with and cutting laser beams
along with this laser cutline 1e.

[0024]Thus, in the liquid crystal display panel which carries out direct mounting of the LSI bare
chip 2 for a liquid crystal drive to the liquid crystal display panel 1 in this example (Claim 1),
The signal wiring 1b prolonged toward the outside of the effective display area 1a of the liquid
crystal display panel 1 is further extended outside rather than the electrode terminal 1¢ which
faces the output terminal of the LSI bare chip 2 for a liquid crystal drive, It connects with the
common conductor pattern 1d formed so that the mounted part lower part of the LSI bare chip
2 for a liquid crystal drive might be passed in accordance with a panel periphery altogether,
And it constitutes so that the laser cutline 1e of the portion between the electrode terminal 1c
and the common conductor pattern 1d may be cut by laser after panel completion. For this
reason, since each signal wiring 1b can be delayed to an opposite hand in the effective display
area la and it can electrically be connected with the total common conductor pattern 1d
before a laser beam exposure, it can strengthen enough to the static electricity generated at a
panel process process.

[0025](Embodiment 2), next drawing 4 are the part drawings showing the composition on the
upper surface of a panel of the liquid crystal display panel of Embodiment 2 concerning this
invention (equivalent to the A section of drawing 1), and drawing 5 is a figure showing the
composition at the time of the LSI chip mounting of the liquid crystal display panel of
Embodiments 2 and 10 concerning this invention. Here, the characterizing portion concerning
Claim 2 is explained concretely. In drawing 4 and 5, a portion that drawing 1 — 3 and identical
codes are the same or considerable is shown, 1 f — the signal wiring 1b top — and it being an
electrode terminal for the measure against static electricity with a length of about 0.5-1 mm

provided between the upper side board of the liquid crystal display panel 1, and LSI bare chip 2
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mounted part for a liquid crystal drive, and, 1 g is an insulating layer which functions as a
protective film formed in the upper layer of the signal wiring 1b, 2 is an LSI bare chip for a liquid
crystal drive, and 2a is an output signal electrode terminal of the LSI bare chip 2 for a liquid
crystal drive which consists of metal projections, such as gold formed in the LSI bare chip 2
surface for a liquid crystal drive, 3 is a bonding head for carrying out heat pressing of the LSI
bare chip 2 for a liquid crystal drive, and connecting the LSI bare chip 2 for a liquid crystal
drive to the liquid crystal display panel 1 via thermosetting resin films etc. And 4 is carrying out
long and slender form where it met each neighborhood of the liquid crystal display panel 1, and
sets it in process that it is easy to generate static electricity, It is the conductive rubber for
making the electrode terminal 1f for the measure against static electricity contact, and
electrically connecting the signal wiring 1b, and 5 is a pressurizing head for adding load so that
the conductive rubber 4 may electrically connect with the electrode terminal 1f enough.
Although not illustrated here, in this invention, it may constitute by applying paste state
conductive resin so that a liquid crystal panel may be around gone along with the electrode
terminal 1f so that all the signal wiring 1b may electrically be connected.

[0026]Thus, in the liquid crystal display panel which carries out direct mounting of the LSI bare
chip 2 for a liquid crystal drive to the liquid crystal display panel 1 in this example (Claim 2), the
signal wiring 1b top prolonged toward the outside of the effective display area 1a of the liquid
crystal display panel 1 — and it constitutes so that the electrode terminal 1f about 0.5-1 mm
in length may be formed between the upper side board of the liquid crystal display panel 1, and
LSI bare chip 2 mounted part for a liquid crystal drive.

[0027]For this reason, since the electrode terminal 1f is provided and constituted on the signal
wiring 1b, also in the mounting step of the LSI bare chip 2 for a liquid crystal drive, all the signal
wiring 1b can electrically be connected, and a sufficiently strong panel can be easily obtained
to the static electricity generated in a mounting step.

(Embodiment 3) Drawing 6 is a figure showing the composition of the liquid crystal display panel
of Embodiment 3 concerning this invention. Here, a device is added to the lamination of the
electrode terminal 1f shown in drawing 4, and the characterizing portion concerning Claim 4 is
explained concretely. The signal wiring 1b which transmits the signal which drives the liquid
crystal of the liquid crystal display panel 1 in the liquid crystal display panel of this example,
The electrode terminal 1¢c on the panel 1 which faces the output terminal of the LSI bare chip
for a liquid crystal drive, 1 g of insulating layers by which it was formed on the signal wiring 1b
so that the electrode terminal 1f for the measure against static electricity and the protective
film function of the signal wiring 1b might be achieved, and the contact hole was formed in the
electrode terminal 1c section, It constitutes from the conductive pattern 1h which was
electrically connected with the signal wiring 1b by the contact hole which was able to be
opened on the electrode terminal 1c of 1 g of insulating layers, and was prolonged along the
signal wiring 1b from the electrode terminal 1¢ section to the electrode terminal 1f section for
a static electricity measure. That for this reason, the influence of an electric corrosion reaches

when an electric corrosion etc. occur in the electrode terminal 1f section for a static
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electricity measure by a certain cause, Since only the conductive pattern 1h which is
unrelated to the display of the liquid crystal display panel 1 can be managed, it can be made
hard to make the electric corrosion of the signal wiring 1b of the electrode terminal 1f section
hard to carry out, and to disconnect, and reliability can be raised.

[0028](Embodiment 4), next drawing 7 are the figures showing the composition on the upper
surface of a panel of the liquid crystal display panel of Embodiment 4 concerning this invention,
and the enlarged drawing showing the composition of the portion applicable to the A section

which shows drawing 1 drawing 7 (a), and drawing 7 (b) are the enlarged drawings showing the

composition after the laser cut of the portion shown in drawing 7 (a). Here, Claim 3 and the
characterizing portion concerning 5 are explained concretely. This example has the feature of
both Embodiment 1 and Embodiment 3, and for every mounted part of the one LSI bare chip 2
for a liquid crystal drive, outside, as the common conductor pattern 1d is taken out to the
panel exterior, it constitutes it from form which goes the liquid crystal display panel 1 around.
At this time, the conductive pattern 1i formed like the electrode terminal for input signal supply
to the LSI bare chip 2 for a liquid crystal drive performs extraction of a signal, and also the
electrical link of each common conductor pattern 1d in this case is performed by the
conventional method mentioned above. Although not illustrated, extraction to the panel
exterior of the common conductor pattern 1d may not be performed for every one LSI chip,
but may be performed the whole plurality.

[0029]Thus, in this example (Claim 3), the signal wiring 1b prolonged toward the outside of the
effective display area 1a of the liquid crystal display panel 1 is further extended outside rather
than the electrode terminal 1c which faces the output terminal of the LSI bare chip 2 for a
liquid crystal drive, It connects with the common conductor pattern 1d formed so that the
mounted part lower part of the LSI bare chip 2 for a liquid crystal drive might be passed in
accordance with a panel periphery altogether, And it constitutes so that the laser cutline 1e of
the portion between the electrode terminal 1¢c and the common conductor pattern 1d may be
cut by laser after panel completion, In the liquid crystal display panel which carries out direct
mounting of the LSI bare chip 2 for a liquid crystal drive to the liquid crystal display panel 1, the
signal wiring 1b top prolonged toward the outside of the effective display area ta of the liquid
crystal display panel 1 — and it constitutes so that the electrode terminal 1f about 0.5-1 mm
in length may be formed between the upper side board of the liquid crystal display panel 1, and
LSI bare chip 2 mounted part for a liquid crystal drive. For this reason, can obtain the panel
which combines the effect of Embodiment 1, and the effect of both Embodiments 2, namely,
the effective display area 1a delays each signal wiring 1b to an opposite hand before a laser
beam exposure, Since it is electrically connectable with the total common conductor pattern
1d, Since it can strengthen enough to the static electricity generated at a panel process
process and also the electrode terminal 1f is provided and constituted on the signal wiring 1b,
Also in the mounting step of the LSI bare chip 2 for a liquid crystal drive, all the signal wiring 1b
can electrically be connected, and a sufficiently strong panel can be easily obtained to the

static electricity generated in a mounting step.

BOE Ex. 1002, p. 107
BOE v. Paneltouch
IPR2025-01482



[0030]Since it constituted from this example (Claim 5) so that the common pattern 1d formed
in accordance with the panel periphery might be connected to the power supply [ to the LSI
bare chip 2 for a liquid crystal drive ], and electrode terminal part 1i side for signal supplies
every at least one or more LSl bare chip 2 mounted parts for a liquid crystal drive, While
performing the measure against static electricity, the whole surface lighted indication
examination for every block can be done by impressing a status signal to the terminal area 1i.
[0031](Embodiment 5), next drawing 8 are the figures showing the entire configuration of the
liquid crystal display panel of Embodiment 5 concerning this invention. Here, the characterizing
portion concerning Claim 6 is explained concretely. The common conductor pattern 1d is made
into the form divided for every neighborhood of a panel from the form which goes a liguid
crystal display panel around, and one piece or two or more electrode terminals 1j form and
consist of this examples in each common conductor pattern 1d divided for every neighborhood.
The electrical link of each common conductor pattern 1d is performed by the conventional
method mentioned above like Embodiment 4 of drawing 7.

[0032]Thus, it enables it to insulate electrically the common conductor pattern 1d formed in
accordance with the panel periphery for every neighborhood of a panel in this example (Claim
6) at the time of pane! completion, And since it constitutes so that the conductive pattern 1i
including the both ends or both ends of each common conductor pattern 1d for probing to two
or more places may be installed, Together with the measure against static electricity, a simple
display examination can be done only by standing several — about ten prow PUPIN to the
electrode terminal 1j by dividing the common conductor pattern 1d for every neighborhood,
and forming the electrode terminal 1j in each.

[0033](Embodiment 6), next drawing 9 are the figures showing the entire configuration of the
liquid crystal display panel of Embodiment 6 concerning this invention. Here, Claim 7 and the
characterizing portion concerning 9 are explained concretely. In Embodiment 5 of drawing 8§, it
connects with the common conductor pattern 1d alternately provided in the lengthwise
direction every other at panel right and left so that the signal wiring 1b which runs horizontally
might not be connected to the same common conductor pattern 1d, and constitutes from this
example. If constituted in this way, the common conductor pattern 1d provided in panel
right—hand side in the lengthwise direction will be in the state where it was inserted into two
glass substrates.

[0034]Therefore, the laser cut of the laser cutline 1e of the signal wiring 1b of a neighborhood
in which the LSI bare chip 2 for a liquid crystal drive is not mounted is carried out from a rear
face over a glass substrate at this time. For this reason, since a signal different [ every other ]
can be outputted to signal wiring horizontal at the time of a simple display examination of a
panel, a short circuit of signal wiring can be checked.

[0035](Embodiment 7), next drawing 10 are the figures showing an entire configuration of a
liquid crystal display panel of Embodiment 7 concerning this invention.

Drawing 11 is a flat surface and a section enlarged drawing showing composition of the A
section shown in drawing 10.
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Here, a characterizing portion concerning Claim 4 is explained concretely. In this example, the
liquid crystal display panel 1 and the effective display area 1a of the liquid crystal display panel
1, The electrode terminal 1c on a panel which is connected with the signal wiring 1b which
transmits a signal which drives a liquid crystal, and this signal wiring 1b, and faces an output
terminal of the LSI bare chip 2 for a liquid crystal drive, 1 d of all the signal wiring is connected
via the electrode terminal 1¢, and it passes through the bottom of LSI bare chip 2 mounted
part for a liquid crystal drive, The common conductor pattern 1d for a measure against static
electricity formed so that a panel might be gone around, The laser cutline 1e from which the
signal wiring 1b and the common conductor pattern 1d are electrically separated by irradiating
with laser beams along this line after an end of a panel—erection process, In 1 g of insulating
layers which consist of SiN etc. which are formed from the signal wiring 1b at the upper layer,
and function as another electrode terminal 1f for a static electricity measure as a protective
film, and the electrode terminal 1c section, It constitutes from the output signal electrode
terminal 2a which consists of metal projections, such as gold formed in an electrode terminal
part of the conductive pattern 1h electrically connected with the signal wiring 1b, the LSl bare
chip 2 for a liquid crystal drive, and the LSI bare chip 2 for a liquid crystal drive of a contact
hole which was able to be opened in 1 g of insulating layers. On the conductive pattern 1h, the
electrode terminal 1f for a static electricity measure is formed. And 4 is conductive rubber, 5 is
a head which pressurizes the conductive rubber 4, 6 is a flexible printed circuit board, and this
flexible printed circuit board 6 is connected to the liquid crystal panel 1 by thermo
compression bonding etc,, in order to supply a signal to the LSI bare chip 2 for a liquid crystal
drive.

[0036]In this example, since the signal wiring 1b is connected to the common conductor
pattern 1d until a liquid crystal display panel is assembled, the nonlinear element arranged on a
matrix inside a panel serves as same electric potential electrically, and the influence of static
electricity does not win popularity. Next, it faces mounting the LSI bare chip for a liquid crystal
drive, it irradiates with laser beams along with the laser cutline 1e, and the common conductor
pattern 1d and the signal wiring 1b are separated electrically. This is because a damage will be
given to an LSI chip with laser beams after mounting of LSI chip 2. Therefore, another
electrode terminal 1f for a static electricity measure is used as a measure against static
electricity at the time of LSl chip 2 mounting. Namely, the influence of static electricity is
avoided by making all the signal wiring 1b into same electric potential by mounting LSI chip 2 or
applying conductive paste on the electrode terminal 1f beforehand, pressing the conductive
rubber 4 against all the electrode terminals 1f. Here, although the electrode terminal 1f will be
in an unreserved state and we are anxious about generating of an electric corrosion after the
end of mounting of an LSI chip, even if an electric corrosion occurs, the neighborhood of
electrode terminal 1c is covered by resin for connection.

Since the signal wiring 1b is also covered with the insulator layer 1g, the influenced portion is
the electrode terminal 1f which is unrelated to a function.

Thus, in this example, it crosses generally [ the manufacturing process of a liquid crystal
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display panel and a mounting step ], and a liquid crystal display panel with high opposite
environmental reliability can be obtained, avoiding the influence of static electricity.

[0037]

[Effect of the Invention]According to this invention, it is COG package correspondence, and
when the LSI chip for a liquid crystal drive is moreover mounted all the neighborhoods, it is
effective in the ability to perform the measure against static electricity easily through a panel

process process and an LSI-chip—mounting process.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]t is a figure showing the entire configuration of the liquid crystal display panel of
Embodiment 1 concerning this invention.

[Drawing 2]It is an enlarged drawing showing the composition of the A section shown in
drawing 1.

[Drawing 3]It is an enlarged drawing showing the composition after the laser cut of the A
section shown in drawing 1.

[Drawing 4]It is a part drawing showing the composition on the upper surface of a panel of the
liquid crystal display panel of Embodiment 2 concerning this invention.

[Drawing 5]It is a figure showing the composition at the time of the LSI chip mounting of the
liquid crystal display panel of Embodiment 2 concerning this invention.

[Drawing 6]It is a figure showing the composition of the liquid crystal display panel of
Embodiment 3 concerning this invention.

[Drawing 7]It is a figure showing the composition on the upper surface of a panel of the liquid
crystal display panel of Embodiment 4 concerning this invention.

[Drawing 8]It is a figure showing the entire configuration of the liquid crystal display panel of
Embodiment 5 concerning this invention.

[Drawing 9]It is a figure showing the entire configuration of the liquid crystal display panel of
Embodiment 6 concerning this invention.

[Drawing 10]It is a figure showing the entire configuration of the liquid crystal display panel of
Embodiment 7 concerning this invention.

[Drawing 11]It is the flat surface and section enlarged drawing showing the composition of the
A section shown in drawing 10.

[Drawing 12]it is a figure showing the composition of the liquid crystal display panel and the
liquid crystal display panel which carried out end polishing of the TAB packaging system of a
conventional example.

[Drawing 13]It is a figure showing the composition of the liquid crystal display panel of the
COG package system of a conventional example, and the liquid crystal display panel which cut
the chip non—mounting neighborhood.

[Explanations of letters or numerals]
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1 Liquid crystal display panel

1a Effective display area

1b Signal wiring

1c, 1f, and 1j Electrode terminal

1d common conductor pattern

le Laser cutline

1 g Insulating layer

1 h, 1i conductive pattern

2 The LSI bare chip for a liquid crystal drive
2a Output signal electrode terminal
3 Bonding head

4 Conductive rubber

5 Pressurizing head

6 Flexible printed circuit board

[Translation done.]
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

DISPLAY DEVICE

First Named Inventor/Applicant Name:

Kouichi ANNO

Filer:

Melvin Kraus/Southchai Vannarath

Attorney Docket Number:

520.51700X00

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 330 330
Utility Search Fee 1111 1 540 540
Utility Examination Fee 1311 1 220 220
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)J-S'I';(i:sa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1090
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Electronic Acknowledgement Receipt

EFS ID: 10214277
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457

Filer:

Melvin Kraus/Southchai Vannarath

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.51700X00
Receipt Date: 02-JUN-2011
Filing Date:
Time Stamp: 11:01:41

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1090

RAM confirmation Number 11500
Deposit Account 012135

Authorized User

THENOR,LEONID D.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (ifappl.)
216016
1 Transmittal of New Application 51700X00TRNA.pdf no 1
612a290e249caecd4adfd915db00c469ecs
a3fld
Warnings:
Information:
150658
2 Fee Worksheet (SB06) 51700X00FEE.pdf no 1
da089d0e55d3cf72b5339ed 181135f24fa5h
40ac
Warnings:
Information:
3909610
3 Specification 51700X00SPC.pdf no 41
50971edae8f4ccd1e8ec14ch5f1427d74556
a8f2
Warnings:
Information:
3902422
4 Claims 51700X00CLM.pdf no 5
3aa5f33ba2e4e74da8f135934¢83d4c77e8!
Warnings:
Information:
413581
5 Abstract 51700X00ABST.pdf no 2
7bf21bfbebe37497acd 3eebe23a4d 132210
Warnings:
Information:
. o 333073
6 Drawings-only bla.ck and white line 51700X00DRW.pdf o 8
drawings
58fe43f92b8bf3845b1fbeff89al72eceb54e
Warnings:
Information:
72226
7 Transmittal Letter 51700X00IDSTRNA.pdf no 1
<3db594af06cd60028b5f9920762faa221eb)|
861c
Warnings:
Information:
Inf tion Discl Stat t (IDS) 130552
nformation Disclosure Statemen
8 Form (SB08) 51700X00SB08.pdf no 1
abc1f96¢87ef8d9a76a9728d66b281ccf47b)|
7cc8
Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

3486122
9 Foreign Reference 51700X00REF1.pdf no 20

342eb6161f8becfI80atb4efda3258d24ale)
b4e9

Warnings:

Information:

3053930
10 Foreign Reference 51700X00REF2.pdf no 18

53e61698ea33f65c9bb874835180a92d7h
23a9f

Warnings:

Information:

4329099
11 Foreign Reference 51700X00REF 3.pdf no 24

871e7641f601d62535f2da0ad 32215fce2b5
36al

Warnings:

Information:

32658
12 Fee Worksheet (SB06) fee-info.pdf no 2

d21fa03663da68efff247ch266cc8bf8f141d
<S¢

Warnings:

Information:

Total Files Size (in bytes){ 20029947

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00
CONFIRMATION NO. 4779
20457 FORMALITIES LETTER
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET R LA O CWRR
SUITE 1800 0000004520755

ARLINGTON, VA 22209-3873
Date Mailed: 06/17/2011

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The oath or declaration is missing.

A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $130 for a non-small entity
« $130 Surcharge.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/squreshi/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APIE)TI{JII\(/:IﬁglI{ON I 351IE;I)N]§IA(')II‘E G%I;\I?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
13/151,362 06/02/2011 2883 1090 520.51700X00 12 2
CONFIRMATION NO. 4779
20457 FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET N O U
SUITE 1800 00000004820758

ARLINGTON, VA 22209-3873
Date Mailed: 06/17/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Kouichi ANNO, Residence Not Provided;
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN JP 2010-126877 06/02/2010

If Required, Foreign Filing License Granted: 06/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/151,362

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

DISPLAY DEVICE
Preliminary Class

385

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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BOE Ex. 1002, p. 131
BOE v. Paneltouch
IPR2025-01482



set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/151,362
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e e o) N/A N/A N/A N/A 330
SEARCH FEE
e i) N/A N/A N/A N/A 540
EXAMINATION FEE
A T ON e N/A N/A N/A N/A 220
TOTAL CLAIMS .
(37 CFR 1.16(3)) 12 minus 20= OR [« 52 - 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 2 minus 3 = x 220 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1090
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * i =
s (37 CF; Iav16(i)) Mins OR [«x
=] Independent * Minus | *** =
E (37 onR 1.16(h)) OR |x
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = -
= (37 oFg{ ?16@)) OR [x =
% Independent Minus - = = OR |x =
w (37 CFR 1.16(h)) = =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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520.51700X00

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): ANNO, et al
Application No.: 13/151,362

Filed: June 2, 2011

For: DISPLAY DEVICE
Conf. No.: 4779

RESPONSE TO NOTICE TO FILE MISSING PARTS

Mail Stop Missing Parts

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450 July 21, 2011

Sir:

In response to the Notice to File Missing Parts dated June 17, 2011, in
connection with the above-identified application, attached hereto is an executed
Declaration for the above-identified patent application, in compliance with 37 CFR
1.63.

The fee of $130.00 required to satisfy the requirements set forth in 37 CFR
1.16(f) is being submitted electronically at the time of filing this response.

Please charge any shortages in the fees due in connection with the filing of
this paper, including extension of time fees, to Deposit Account No. 01-2135 (Docket

No. 520.51700X00) and please credit any excess fees to such deposit account.
Respectfully submitted,
/Melvin Kraus/

Melvin Kraus
Registration No. 22,466

MK/rp
(703) 312-6600
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PTO/SB/106(5-00)

Approved for use through 10/31/02. OMB 0651-0032

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB conirol number.

Declaration and Power of Attorney for Patent Application
FHHEESERTELRK
Japanese Language Declaration

ABAXBEEE

BT, UTICRESEENRBAFL LT, TIKTROFEYES TS . As a below named inventor, | hereby declare that:

FOMERT., B{EDEEE L CEEIL. FOREZORICEfMIL/ZiE My residence, post office address and citizenship are as stated
D THB, next to my name.

TROLHOEBFICOWT, FFFEREEICER IR, o852 | believe | am the original, first and sole inventor {if only one name
ROSNTHWAREAFHICEL T, #iE. B¥. BREBH—D3B is listed below) or an original, first and joint inventor (if plural names
FTHD (E—ODELBRBEHINTWVWAEE) ». R ZET. B4 are listed below) of the subject matter which is claimed and for which
BEoOXRERHEETHS (BHORADPERHREINTWBRES) L{§ U T apatentis sought on the invention entitled
o,

DISPLAY DEVICE

FREEHOBHEBRZIICEMfENTWAN, TROMAF = v~ The specification of which is attached hereto unless the following

ENTWVAEEIE. ZORY TRy ¢ box is checked:
WCRICHEB S, D was filed on
COHBEOKREHBESEIXP C TERHERSIL, as United States Application Number or
THh., A : PCT International Application Number
DRIZFHIESNTZHE GGHEITHE) and was amended on

(if applicable).

it FPROWEBICL - CRESh:, SUREBEs S bw | hereby state that | have reviewed and understand the contents of
AHEEZRIFL, BoRERZHEBL WD L2 I ICEAT S, the above identified specification, including the claims, as amended
by any amendment referred to above. )

Fhid, ENHANERE 3 7THESEA 1. 56 NEEINTVWS, & | acknowledge the duty to disclose information which is material to

HIZOWTEELRERLBTTOBERHD L LERD L, patentability as defined in Title 37, Code of Federal Regulations,
’ Section 1.56.
Burden Hour This form is estil to take 0.4 hours to complete. Time will vary depending upon the need of the individual case. Any

comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks,
Washington, DC 20231. .
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PTO/SB/106(5-00)
Approved for use through 10/31/02. OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection. of information unless it displays a valid OMB confrol number.

Japanese Language Declaration

(BAEE

B, 2, UTFREH LB CORFHEE IIREELED
HEE, WikEUAD L2 b —ER2EEL T A KEEMRE 3
S5HEEI65F@IELBPCTEHEHBEIZSOWT, AFE1 1 9%
“(DIEEEI 6 5O EICESWTELEEREERETH L LB,
BEHELZTETHIAHBEOHBEBE LV bTOHBER2FT54E O
FFFHHEE S X RAFREOHBE, WX P C TEBREEIC DV TR,
W BHED. TROMAEF =y 733 LD RLE,

=]

)

t hereby claim foreign priority under Title 35, United States Code,
Section 119 (a)-(d) or 365(b) of any foreign appiication(s) for patent
or inventor's certificate, or 365(a) of any PCT International apllication
which designated at least one country other than the United States
listed below and have also identified below, by checking the box,
any foreign application for patent or inventor's certificate, or PCT
International application having a filing date before that of the
application for which priority is claimed.

Prior Foreign Application(s) Priority Not Claimed
AETOEITHE EAEEERRL
2010-126877 Japan 2/June/2010 O
(Number) (Country) {Day/Month/Year Filed)
&5 (E4) (HEEH B 74
{Number) (Country) {Day/Month/Year Filed)
(ES) (E4) (HiFER /A /)

Fhix, TZiC, TREOWPRZAKERSFHEIZONTDL, 20X
EEHEI SR 1 9F(QEDOHEELERT S,

1 hereby claim the benefit under Title 35, United States Code, Section

- 119(e) of any United States provisicnal application(s) listed below.

{Filing Date)}
(HHEEH)

(Application No.)
(HEEES)

X, T2, FEDOWMREXREHEIK DN TY, TOXEE
HEISHEEL Z0RICESFEEZEEL. XKEEREBET I D
RAPCTEHEHEIZOWTSL, FORE36 5% ()izE3<flE
FERT D, £, REHBEOSSFEROBHEOIEN, KEEHRE
35MEL12FF 1 BICHESNAEERT, £1TT 5 XEHBEZ
PCTHBRHBICETEN T RWVWESIZEW TR, ZOETHERD
HEB CAENHER 3P CTERHER L OBOBARIFTICAFE
ENTFRC. EFRBUERES 7TRFEN 1. 56 CEES NI

DI EELRFRICOVWTHATREENSD D Z L 2KET S,

(Filing Date)
(HER)

(Application No.)
(HEES)

I hereby claim the benefit under Title 35, United States Code, Section
120 of any United States application(s}, or 365(c) of any PCT
international application designating the United States, listed below
and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT
International application in the manner provided by the first paragraph
of Title 35, United States Code Section 112, | acknowiedge the duty
to disclose information which is material to patentability as defined in
Title 37, Code of Federal Regulations, Section 1.56 which became
available between the filing date of the prior application and the
national or PCT International filing date of application.

(Filing Date)

(Application No.) (Status: Patented, Pending, Abandoned)
(HEES) (HEH) ( #Hn FRRTEITE. (REB., HE)
(Applicatioh No.) {Filing Date) (Status: Patented, Pending, Abandoned)
(HFEES) (HiFER) ( BR RFEFEF AL, PRIBR. BE )

B, T ERHAShEELBSOHRIEDAIERNREETHY .,

BOoBREFETIZLICESHER, HETHHLELLNDZ L
FEEL., &E56iT. MBICEBOEMRAR Y E2IToBE12. KEKXHA
F18HME1001FCESE, AT BLXTORES
Ik BFEh, FTEFOLIRHEBICL HEEOHRIL. RHEE
REFCH L TRITENRD VIR DB L. TOEOEICHEERE
THIEL2BE L LTHERPITPRZILEE, ZIRKEET 2.

| hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true; and further 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 and that such
willful false statements may jeopardize the validity of the application
or any patent issued thereon.
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PTO/SB/106(5-00)

Approved for use through 10/31/02. OMB 0651-0032

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Japanese Language Declaration
(BXBEESE)

FER 0 REAHEZEET DI FEHEEITV. B oXESFEETF L POWER OF ATTORNEY: As a named inventor, | hereby appoint
DOETOEBEEZRTTI72DI0., REINERHEE L LT, TREOA the following attorney(s) and/or agent(s) to prosecute this

BELERR A EIHRELEEZEMT D, (RARURGFEELEHH T 5 application and transact all business in the Patent and Trademark Office
Z &) connected therewith (list name and registration number).

The patent practitioners associated with
Customer Number 020457

FEERME Send Correspondence to:
Customer Number: 020457
Antonelli, Terry, Stout & Kraus, LLP
Suite 1800, 1300 North Seventeenth Strest
Arlington, Virginia 22209

ERESELE  (RARUVESES) Direct Telephone Calls to: {name and telephone number)

Telephone: (703) 312-6600
Fax: (703) 312-6666

M- E-REERSA Fuil name of sole or first inventor
‘ Kouichi ANNO
EHEFOEL =Ep) Inventor's signature Date
kowide Ong Moy 3] . 20
fEPY Residence v
Mobara, Japan
=g : . Citizenship
Japan
H{E D5 % Post office Address

c/o Hitachi Displays, Ltd.
3300, Hayano, Mobara—shi, Chiba 297-8622, Japan

EEAREAERVDIES. TORS Full name of second joint inventor, if any
Takumi SATO
FEXFARAFEOESR : H At Second inventor's signature Date
7&&‘A7 QJ;/ A/Cuu 2/
ERF Residence h 1 '
Mobara, Japan
[ESE=3 Citizenship
Japan
HEDSE Post office Address

c/o Hitachi Displays, Ltd.
3300, Hayano, Mobara-shi, Chiba 297-8622, Japan

(BEZDUTofEEHFIZOWTHLRERRICEH L., E4£% (Supply similar information and signature for third and subsequent
THZE) joint inventors.)
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PTO/SB/106(5-00)

Approved for use through 10/31/02. OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1385, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

ZERIEHELVDIBEE. TORA

Full name of third joint inventor, if any

Masahiro TERAMOTO

BZAFRREAFOESL B Third inventor's signature Date
z
W Sovemele ZZ%(‘J/,.:@//

Err Residence g

Mobara, Japan
[ESp= Citizenship

Japan
BEDEE Post office Address

c/o Hitachi Displays, Ltd.

3300, Hayano, Mobara—shi, Chiba 297-8622, Japan
ENEFREHERHLES. TOKRA Full name of fourth joint inventor, if any
ENERBERAFTOEL B+ Fourth inventor's signature Date
fErr Residence
EHE Citizenship
HEDFEE Post office Address
FRLEFEAETSVIEES. FOKE Full name of fifth joint inventor, if any
BRIEREAFTOEL B+ Fifth inventor's signature Date.
5 Residence
E3f3 Citizenship
BEDsE Post office Address
ERLERERHAZF N NIZEES, FOKRSA Full name of sixth joint inventor, if any
FEARELERFEAFOEL H £+ Sixth inventor’s signature Date
AT Residence
EgE Citizenship
HE D% S Post office Address
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Electronic Patent Application Fee Transmittal

Application Number: 13151362

Filing Date: 02-Jun-2011

Title of Invention: DISPLAY DEVICE

First Named Inventor/Applicant Name: Kouichi ANNO

Filer: Melvin Kraus/Ricardo Perez
Attorney Docket Number: 520.51700X00

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 130
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Electronic Acknowledgement Receipt

EFS ID: 10566476
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457

Filer:

Melvin Kraus/Ricardo Perez

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.51700X00
Receipt Date: 21-JUL-2011
Filing Date: 02-JUN-2011
Time Stamp: 11:10:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$130

RAM confirmation Number

9225

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/ Multi Pages
Message Digest | Part/.zip| (ifappl.)
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Applicant R to Pre-E 83902
icant Response to Pre-Exam
1 PP pe . RNFMP.pdf no 1
Formalities Notice
2048c40ddff1568f4c7c47b48abbded36054f
ba60
Warnings:
Information:
590995
2 Oath or Declaration filed Declaration.pdf no 4
bdf71db37b40c66¢5387abccff71803e227(]
cl15a
Warnings:
Information:
29752
3 Fee Worksheet (SB06) fee-info.pdf no 2
180df409637a9¢d 16b649fbde5dafceb9175)
Oaed
Warnings:
Information:
Total Files Size (in bytes):i 704649

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/151,362
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e e o) N/A N/A N/A N/A 380
SEARCH FEE
e i) N/A N/A N/A N/A 620
EXAMINATION FEE
A T ON e N/A N/A N/A N/A 250
TOTAL CLAIMS .
(37 CFR 1.16(3)) 12 minus 20= OR [« 60 = 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * i =
s (37 CF; Iav16(i)) Mins OR [«x
=] Independent * Minus | *** =
E (37 onR 1.16(h)) OR |x
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = -
= (37 oFg{ ?16@)) OR [x =
% Independent Minus - = = OR |x =
w (37 CFR 1.16(h)) = =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

N vBER I . 1I(LcI)I\IDGAOTrE O I FIL FEE RECD I ATTY DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/151,362 06/02/2011 2883 1220 520.51700X00 12 2
CONFIRMATION NO. 4779
20457 UPDATED FILING RECEIPT
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET LALLM
SUITE 1800 00000005274579

ARLINGTON, VA 22209-3873
Date Mailed: 02/24/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Kouichi ANNO, Mobara, JAPAN;
Takumi Sato, Mobara, JAPAN;
Masahiro Teramoto, Mobara, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 020457

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN JP 2010-126877 06/02/2010

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 06/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/151,362

Projected Publication Date: 06/07/2012
Non-Publication Request: No

Early Publication Request: No
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Title

DISPLAY DEVICE
Preliminary Class

385

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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H & E & & IT

JAPAN PATENT OFFICE

Ulllt

BAGR A o EH IS
WALHRIFEELERE —TH 5

ﬁ NTWLZ2EHBEIFoOBEBEZEICER SINT

ZERIEWT L.

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

with this Office.

B £ A H
Date of Application:

i EH F F
Application Number:

SNYEHIZLANENOHE

ICHWA BEEO FREOERE
L cMBEOE - FEBE
F5

The country code and number
of your priority application,
to be used for filing abroad
under the Paris Convention, is

H JBE A
Applicant(s):

BT R

Japan Patent Office ﬁ E' 'g

Commissioner

20104 6F 2H

1201 0—126877

JP2010—126877

MALSE HYF 4 AT AR
INF ) =y VR 4 AT LA M ett

20124 3H15H

1)
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OB DOME N — 2R LB LB (TFTHEN) 25— 1 W5
PR LZE 28 AR (HT—7 0 W ZHEIR) 2 4EE S, WEEE AL RIS, maE
TREEICH T AFMEUIRTT S5 Z LI LD EREN TS, Zokdil, HI AW
YT TRER b O HL Y R ITBGTH T ARMDIGERII R IT R 7 5 v 7 ZFEWE T 21565,
FAR FITTEAR S N DS ERD I RT R T v 7 FE L TR L T L £ 5 oA
BHE 7n 5T 5,
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F 72, EEEERIECR ISR S N 2 RoREE Tl RBFRAN RV OFoRIIANRT & F %
IV E RSN DA EEEECE S, FoRER & AT E & oFRic ISy Eg o
FORBIID— RN & 72 5 T D, &y FSNRIVIEH T AFM ot B AR 2 B2 RK
S, MR O BN ERENE 5 2 (ST 23 S ESTER S N s ik & e - C
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AREBTCH VIR 5 & T, FRoRlm pREBICBHER 2 Tk 5 2 2ic kD, 7L AT
25 % T HIAR M O R 2 M HEE LT 5,
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DISPLAY PANEL

[57]JABSTRACT:

A display panel is provided to offer a
test signal applied to a data inspecting
member through dummy TFT(Thin Film
Transistor)s formed between a display
area and a driving chip pad member
and to conduct a visual inspection
process. A display substrate includes a
display area with plural pixel areas
defined by gate lines and data lines. A
peripheral area is encompassed by the
display area. A driving chip pad
member(160) includes data pads
formed at end portions of the data
lines and received data signals.
Dummy TFTs are formed between the
display area and the driving chip pad
member. Source electrodes of the
dummy TFTs are connected with the
data lines. A data checking member
(150) applies a test signal to the
dummy TFTs. The data checking
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member includes the first data checking pad for receiving the first test signal. The second data
checking pad receives the second test signal. The first connection line connects the first data
checking pad and the drain electrode of the dummy TFTs. The second connection line connects
the second data checking pad and the gate electrode of the dummy TFTs.
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JP.07-056192,A [DETAILED DESCRIPTION] Page 1 of 7

* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%¥%%xk shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001][eye following]

Technology of the Field of the Invention former (Fig.3)

Means operation working example for solving the problem issue which invention tends to solve
(Fig.1, 2)

EFFECT OF THE INVENTION[0002]

[Industrial Application]The present invention relates to measurement transistors only for the
characteristic, a characteristic inspection method, and a liquid crystal display panel.

If it says in detail, it is related with an improvement of a TEG (Test Element Group) pattern
which conducts a characteristic inspection of a thin film transistor (only henceforth TFT) which
constitutes a liquid crystal display panel, and an inspection method for the same.

[0003]In recent years, it puts on CRT (cold cathode tube) equipment with large depth from the
request of miniaturization of an electronic device, and a liquid crystal display with little depth
(only henceforth LCD) is used instead. A display panel comprises two or more TFT(s) and picture
element electrodes, and the gate line (scanning line) and drain wire (signal wire) are arranged at
matrix form. According to this, a TEG pattern is provided by the display panel in order to grasp
an internal TFT characteristic. However, handling of the arrangement part of a TEG pattern or an
electrode becomes easy to receive static electricity, a plasma damage, etc. Thereby, the TFT
characteristic of the pattern concerned may differ from the characteristic of internal TFT.
[0004]Then, a pattern which can grasp the characteristic of the inside TFT correctly after the
time of creation of a TFT substrate and processing of a display panel, and an inspection method
for the same are desired.

[0005]

[Description of the Prior Art]Fig.3 is a configuration diagram of the TFT-TEG pattern concerning
a conventional example. Fig.3 (A) is a plan view of LCD, Fig.3 (B) is a plan view of an outside
installation type TFT-TEG pattern, and Fig.3 (C) shows the plan view of the inside installation
type TFT-TEG pattern, respectively.

[0006]For example, the liquid crystal panel 10 which carries out liquid crystal display is provided
in the glass substrate 1 in Fig.3 (A) with the picture display part 2 and the outside installation
type TFT-TEG pattern 4, and the picture display part 2 comprises TFT and a picture element
electrode. The picture display part 2 is filled up with a liquid crystal, and it is demarcated with
the seal 3. The TEG pattern 4 concerned is provided by the outside, i.e., the non—filling portion of
a liquid crystal, bordering on the seal 3. The purpose of pattern installation is for grasping the
TFT characteristic of the picture display part 2. For example, the quality of TFT is judged by
inspecting the pattern concerned, without carrying out direct contact to an internal picture
element electrode.

[00071The TEG pattern 4 has the same TFT structure as TFT of the picture display part 2 in
Fig.3 (B), the source is connected to the source inspection terminal 4A, the gate is connected to
the gate inspection terminal 4B, and the drain is connected to the drain inspection terminal 4C,
respectively. The inside installation type TFT-TEG pattern 5 is provided in the inside, i.e., the
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filling portion of a liquid crystal, bordering on the seal 3 in Fig.3 (C). The TEG pattern 5 has the
same TFT structure as TFT of the picture display part 2, the source is connected to the source
extraction electrode 5A, the gate is connected to the gate extraction electrode 5B, and the drain
is connected to the drain extraction electrode 5C, respectively. Each electrode 5A-5C is
connected to the periphery highway 6.

[o008]

[Problem to be solved by the invention]By the way, according to the TEG pattern 4 of a
conventional example, a TFT part is provided by the outside of the seal 3 as shown in Fig.3 (A).
According to the TEG pattern 5, as shown in Fig.3 (C), a TFT part is provided inside the seal 3
and each of that extraction electrode is connected to the periphery highway 6 on the outside of
the seal 3. For this reason, there are the following problems.

[0009]** In the TFT-TEG pattern 4, the process of creating the TFT substrate of the picture
display part 2 is easy to receive static electricity, a plasma damage, etc. Thereby, the TFT
characteristic of the pattern 4 concerned may differ from the characteristic of TFT of the
picture display part 2. For example, in the gate voltage versus drain current (Vg-Id)
characteristic of TFT, there is a possibility of producing ON of transistor operation and poor
OFF, by the shift of the threshold voltage Vth. Thereby, the function of an original TEG pattern
is impaired.

[0010]%* By the TFT-TEG pattern 5, since each extraction electrode 5A-5C of TFT is
electrically connected to the periphery highway 6, it is not affected by the influence of static
electricity, a plasma damage, etc. again at the time of creation of a TFT substrate. However, as
shown in Fig.3 (C), the laser cut of each extraction electrode 5A-5C and the periphery highway 6
is carried out bordering on the two—dot chain line X, and measurement of the TFT characteristic
is performed after that.

[0011]For this reason, in the work process of the display panel 10, each extraction electrode
5A-5C will be in the state which was separated from the periphery highway 6 and achieved
individual independence, i.e., electric floating. By this, the TEG pattern 5 becomes very weak to
the static electricity at the time of panel handling, and the function is impaired like the TEG
pattern (henceforth the measurement transistors only for the characteristic) 4. Thereby, it
becomes difficult to grasp correctly the characteristic of TFT (henceforth an inspected object)
of the picture display part 2.

[0012]The present invention is created in view of the problem of this conventional example, and
aims at offer of the measurement transistors only for the characteristic it becomes possible to
grasp the characteristic for inspected correctly after the time of creation of a thin film transistor
substrate, and processing of a display panel, the characteristic inspection method, and a liquid
crystal display panel.

foo013]

[Means for solving problem]The measurement transistors only for the first characteristic of the
present invention, In the measurement transistors only for the characteristic which conduct the
characteristic inspection of the thin film transistor which constitutes a liquid crystal display
panel for the working example as shown in Fig.1, The aforementioned measurement transistors
only for the characteristic comprise a thin film transistor, the source of the aforementioned thin
film transistor, a drain, and each inspection terminal of a gate are surrounded with a conductive
material, and the aforementioned conductive material is connected to a periphery highway.
[0014]The measurement transistors only for the second characteristic of the present invention,
In the measurement transistors only for the characteristic which conduct the characteristic
inspection of the thin film transistor which constitutes a liquid crystal display panel for the
working example as shown in Fig.1, The aforementioned measurement transistors only for the
characteristic comprise a thin film transistor, the drain extraction electrode, gate extraction
electrode, and source extraction electrode of the aforementioned thin film transistor are
electrically connected to a local highway, and the aforementioned local highway is electrically
connected to a circumference highway.

[0015]In the 1st of the present invention, and the measurement transistors only for the second
characteristic, the drain and gate of the aforementioned thin film transistor are electrically
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connected. In the 1st of the present invention, and the measurement transistors only for the
second characteristic, the source, drain, and gate of the aforementioned thin film transistor, A
part of drain extraction electrode of the aforementioned thin film transistor, gate extraction
electrode, and source extraction electrode are provided by the seal inside which demarcates the
liquid crystal of a liquid crystal display panel.

{0016]The characteristic inspection method of the present invention conducts the characteristic
inspection of a thin film transistor based on the characteristic measurement data which is the
method of conducting the characteristic inspection of the thin film transistor which constitutes a
liquid crystal display panel, and is obtained from the 1st of the present invention, and the
measurement transistors only for the second characteristic. In the characteristic inspection
method of the present invention, between the drain extraction electrode of the aforementioned
measurement transistors only for the characteristic, a gate extraction electrode and a source
extraction electrode, and the aforementioned local highways is cut in the case of the
characteristic inspection of the aforementioned thin film transistor.

[0017]In the liquid crystal display panel which comprises two or more thin film transistors, the
liquid crystal display panel of the present invention is characterized by providing Claim 1 and the
measurement transistors only for the characteristic which consist of 2, and attains the above-
mentioned purpose.

[o018]

fwork —] for According to the measurement transistors only for the first characteristic of the
present invention, in the working example, as shown in Fig.1, the measurement transistors only
for the characteristic concerned are provided by the seal inside, and the source, a drain, and
each inspection terminal of a gate are surrounded with a conductive material. For this reason,
the conductive material connected to the periphery highway in front of the time of creation of
the thin film transistor inside the liquid crystal display panel concerned, i.e., a liquid crystal s¥**
process, enables it to protect the measurement transistors only for the characteristic from
static electricity, a plasma damage, etc.

[0019]According to the measurement transistors only for the second characteristic of the
present invention, in the working example, as shown in Fig.1, the body part of the measurement
transistors only for the characteristic concerned and a part of each of its extraction electrode
are provided by the seal inside. Each extraction electrode is electrically connected to the local
highway connected to the circumference highway. For this reason, after the time of processing
of a liquid crystal display panel, i.e., a liquid crystal *¥¥* process, a circumference highway and a
local highway enable it to protect the measurement transistors only for the second
characteristic from static electricity, a plasma damage, etc.

[0020]Thereby, the original function of the measurement transistors only for the characteristic is
maintained, and it becomes possible to grasp correctly the characteristic of the internal thin film
transistor in front of liquid crystal %%k, According to the characteristic inspection method of the
present invention, based on the characteristic measurement data obtained from the 1st and the
measurement transistors only for the second characteristic, the characteristic inspection of the
thin film transistor is conducted. For example, characteristic measurement data is obtained from
the measurement transistors only for the characteristic to which the drain and the gate were
electrically connected. For this reason, it becomes possible to extract easily the parameter
which describes the characteristic of a thin film transistor from the characteristic measurement
data concerned.

[0021]According to the characteristic inspection method of the present invention, between each
extraction electrode of the measurement transistors only for the characteristic and local
highways is cut in the case of the characteristic inspection of an internal thin film transistor. For
this reason, when the liquid crystal display panel concerned deteriorates by environmental tests,
such as temperature, humidity, and a shock, the characteristic measurement data of the
measurement transistors only for the characteristic can be obtained from each extraction
electrode separated electrically.

[0022]According to the liquid crystal display panel of the present invention, the 1st of the
present invention and the measurement transistors only for the second characteristic are
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provided. For this reason, the characteristic of two or more thin film transistors which constitute -
a liquid crystal display panel can be correctly grasped from the 1st and the measurement

transistors only for the second characteristic.

[0023]

[Working example]Next, it describes about the working example of the present invention,

referring to a figure. Fig.1 and 2 are figures which describe the characteristic inspection method

of a TFT-TEG pattern and a TFT substrate concerning the working example of the present

invention. Fig.1 (A) is a plan view of a TFT substrate concerning an working example of the

present invention.

Fig.1 (B) shows a plan view of the TFT-TEG pattern, respectively.

f0024}For example, it describes about the case of the liquid crystal display panel which
incorporates a reverse stagger type thin film transistor (henceforth [ TFT 1). As the display panel
20 concerned is shown in Fig.1 (A), it provides with the picture display part 12 and the TFT-TEG
pattern 14 in the glass substrate 11, and the picture display part 12 comprises the inside TFT
and a picture element electrode. The picture display part 12 is filled up with a liquid crystal, and
it is demarcated with the seal 13.

[0025]The TFT-TEG pattern 14 is an example of the measurement transistors only for the
characteristic, and is a pattern which conducts the characteristic inspection of TFT of the liquid
crystal display panel 20. The TEG pattern 14 concerned is provided in the inside, i.e., the filling
portion of a liquid crystal, bordering on the seal 13. The purpose of pattern installation is for
grasping the TFT characteristic of the picture display part 12. That is, the quality of the TFT can
be judged by inspecting the pattern concerned, without carrying out direct contact to an internal
picture element electrode.

{0026]In Fig.1 (B), the TEG pattern 14 comprises four dummy thin film transistors (only
henceforth TFT1-TFT4), and TFT1 and TFT2 are examples of the measurement transistors only
for the first characteristic. TFT3 and TFT4 are examples of the measurement transistors only
for the second characteristic, and they have the structure as TFT of the picture display part 12
with same all. In Fig.2 (A), the structure is explained in full detail.

[0027]The source of TFT1 is connected to the source inspection terminal 41, the gate is
connected to the gate inspection terminal 42, and the drain is connected to the drain inspection
terminal 43, respectively. The source of TFT2 is connected to the source inspection terminal 44,
the gate is connected to the gate inspection terminal 45, and the drain is connected to the drain
inspection terminal 46, respectively. The gate of TFT2 is connected to a drain.

[0028]TFT1, the source inspection terminal 41, the gate inspection terminal 42 and the drain
inspection terminal 43, TFT2 and the source inspection terminal 44, the gate inspection terminal
45, and the drain inspection terminal 46 are enclosed by the guard ring 413. The guard ring 413 is
an example of a conductive material, and it is connected to the periphery short circuit line 15.
The periphery short circuit line 15 is an example of a periphery highway, and is arranged in the
outside area of the picture display part 12 in which the liquid crystal was confined.

[0029]The source of TFT3 is connected to the source extraction electrode 47, the gate is
connected to the gate extraction electrode 48, and the drain is connected to the drain
extraction electrode 49, respectively. The source of TFT3 is connected to the source extraction
electrode 410, and the gate is connected to the gate drain common extraction electrode 411,
respectively. The gate and drain of TFT4 are connected and a part of five extraction electrodes
47-411 are pulled out by the outside area of the seal 13 which demarcates a liquid crystal.
[0030]The source extraction electrode 47 of TFT3, the gate extraction electrode 48, the source
extraction electrode 49 and the source extraction electrode 410 of TFT4, and the common
extraction electrode 411 are electrically connected to the local short circuit line 412 in the
outside area of the seal 13. The local short circuit line 412 is an example of a local highway, and
is electrically connected to the periphery short circuit line 15.

[0031]Next, the formation method of TFT1-TFT4 is described. TFT1-TFT4 are formed of
internal TFT and the process. As shown in Fig.2 (A), a gate is first formed for the structure on
the glass substrate 11A. A gate laminates successively aluminum of the thickness 80 [nm]

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web cgi ejje?atw _u=http%3A%2F%2Fww... 2013/02/28

BOE Ex. 1002, p. 188
BOE v. Paneltouch
IPR2025-01482



JP,07-056192,A [DETAILED DESCRIPTION] Page 5 of 7

degree, or Ti, and patterns it, for example. Next, the dielectric film 11B, a—Si layer 11C, and the
channel protective layers 11D of a gate are formed continuously. In the dielectric film 11B, it is
the thickness 400, for example. The SiN film of the [nm] degree is used. Subsequently, in the
protective layer 11D, it is the thickness 400, for example. The SiN film of the [nm] degree is
used. a—Si layer 11C turns into an active layer of operation.

[0032]Next, it leaves the channel protective layers 11D only on a gate. Subsequently, the drain

of TFT and the source region are formed. In this region, it is n*a—Si layer 11E and the thickness
120 of the thickness 50 [nm] degree, for example. The Ti layer of the [nm] degree is deposited.
Then, it etches to a—Si layer 11C. In this case, each inspection terminal 41-46 of TFT1 and
TFT2, each extraction electrode 47-411 and the local short circuit line 412 of TFT3 and TFT4,
the guard ring 413, and the periphery short circuit line 15 are formed simultaneously.
Subsequently, the protective film 11F is formed. The protective film 11F is the thickness 300, for
example. The SiN film of the [nm] degree is used.

[0033]A contact hole is formed in each inspection terminal 41-46 of TFT1 and TFT2, or each
extraction electrode 47-411 of TFT3 and TFT4. Then, ITO film 11G of the thickness 70 [nm]
degree is formed. ITO film 11G constitutes a picture element electrode in internal TFT. Thereby,
TFT of TFT1-TFT4, or an inside is formed simultaneously. The element length and gate width of
TFT1-TFT4 have desirable internal dimension and identitas of TFT. However, they may be
changed by a case. After liquid crystal **¥*, in Fig.1 (B), the glass substrate 11 is cut in the
portion of the two—dot chain line Y, and it shifts like a panel assembler.

[0034]Thus, according to the TFT-TEG pattern concerning the working example of the present
invention, as shown in Fig.1, TFT1-TFT4 are provided inside the seal 13, and each inspection
terminal 41-46 of TFT1 and TFT2 is enclosed by the guard ring 413. For this reason, the guard
ring 413 connected to the periphery short circuit line 15 in front of the time of creation inside

[ TFT ] the liquid crystal display panel 20 concerned, i.e., a liquid crystal *¥¥* process, enables it
to protect TFT1 and TFT2 from static electricity, a plasma damage, etc.

[0035]Thereby, the function to judge the quality of an internal transistor is maintained by
inspecting the TFT1 concerned and TFT2, without carrying out direct contact to the original
function of TFT1 and TFT2, i.e., an internal picture element electrode. At this, it becomes
possible to grasp correctly the characteristic of the inside TFT in front of liquid crystal *¥¥*, As
shown in Fig.1, the body part of the TFT3 concerned and TFT4 is provided inside the seal 13,
and a part of each of that extraction electrode 47-411 is provided by the outside area of the
seal 13. Each extraction electrode 47-411 is electrically connected to the local short circuit line
412 connected to the periphery short circuit line 15.

[0036]For this reason, after the time of processing of a liquid crystal display panel, i.e., a liquid
crystal ¥%¥%% process, the periphery short circuit line 15 and the local short circuit line 412
enable it to protect TFT3 and TFT4 from static electricity, a plasma damage, etc. Thereby, like
TFT1 and TFT2, an original function is maintained and it becomes possible to grasp correctly the
characteristic of the inside TFT after liquid crystal *¥%%, It becomes possible by taking such a
structure to manufacture TFT1-TFT4 which are not influenced by external conditions.
[0037]Next, it describes about the characteristic inspection method of the liquid crystal display
panel concerning the working example of the present invention, supplementing with the TFT-TEG
pattern concerned. For example, in inspecting the characteristic of the inside TFT in front of
liquid crystal *¥¥k, it inspects TFT1 and TFT2 of the TEG pattern 14. For example,
characteristic measurement data is obtained from TFT2 which the drain and the gate short—
circuited. Since the gate voltage Vg and the drain voltage Vd serve as same electric potential,
TFT2 shows diode characteristics. For example, the current rootld—voltage Vg characteristic of
TFT as shown in Fig.2 is obtained. Extraction of the TFT characteristic in this case is performed

as follows. Here, saturation current Idg, which is TFT is (1) type, i.e., IdSAT=CWmu(Vg—Vth)
2/9L.... (Vd>=Vg) (1)
It is come out and shown.

[0038]It is here and, as for element length and L, the electric capacity per unit area and mu are
[ C / mobility and W / gate voltage and Vth of element width and Vg ] threshold voltage. (1) (2)
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types [ ldSATV2=(CWmu/2L) 172 (yg-Vith) 1, i.e., when the square root of both sides is taken in a

formula .... (2)
It becomes. (2) rootld—Vg characteristic that a formula is shown in Fig.2 when vertical-axis

IdSATl/[ the horizontal axis Ve and 1 2 j¢ otted is obtained. In this characteristic, the threshold value

Vth can be found by inclination from the mobility mu and a horizontal—axis section. A TFT
characteristic can be described if one point of the measuring electric current Id is specified as
this. If these TFT characteristic extraction data is used, it will become possible to manage a TFT
characteristic.

[0039]In panel—-izing the characteristic inspection of the inside TFT after liquid crystal *¥*x, for
example, it, conducting an environmental test inspection and carrying out subsequent TFT
characteristic evaluation, in Fig.1 (B), it carries out the laser cut of each extraction electrode of
TFT3 and TFT4 in the portion of the dashed line Z. Thereby, the source extraction electrode 47
of TFT3, the gate extraction electrode 48 and the source extraction electrode 49, the source
extraction electrode 410 of TFT4, and the common extraction electrode 411 are separated from
the local short circuit line 412.

[0040]Then, based on characteristic measurement data, the characteristic inspection of the
inside TFT is conducted like the case of TFT1 of the point, and TFT2. For example, in the
rootld—Vg characteristic of TFT4, since the threshold voltage Vth shows the equivalent
characteristic, ON of the inside TFT and OFF operation can be inspected. Thus, according to the
characteristic inspection method of the liquid crystal display panel concerning the working
example of the present invention, the characteristic inspection of the inside TFT is conducted
based on the characteristic measurement data obtained from TFT1-TFT4.

[0041]For this reason, it becomes possible to extract easily the parameter which describes the
characteristic of the inside TFT from the characteristic measurement data concerned, and it
becomes possible from TFT characteristic extraction data to manage an internal TFT
characteristic. According to the present invention, between the source extraction electrode 47
of TFT3, the gate extraction electrode 48 and the source extraction electrode 49, the source
extraction electrode 410 of TFT4 and the common extraction electrode 411, and the local short
circuit lines 412 is cut in the case of the characteristic inspection of the inside TFT.

[0042]For this reason, when the liquid crystal display panel concerned deteriorates by
environmental tests, such as temperature, humidity, and a shock, the characteristic
measurement data of TFT3 and TFT4 can be obtained from each extraction electrode 47-411
separated electrically. Thereby, it becomes possible to conduct the characteristic inspection of
the inside TFT, without disassembling the liquid crystal display panel 20.

[0043]Although described about the case of 1 set of TFT-TEG patterns 14 in the working
example of the present invention, when grasping distribution of a TFT characteristic, etc,, it is
good to provide two or more sets of patterns 14. Although described about the case of reverse
stagger type TFT in the working example of the present invention, also in the element structure
of not only this but right stagger type TFT, an MIM (Metallnsulator Metal) type, etc., the same
effect as the present invention is acquired.

[0044]

[Effect of the Invention]As described above, according to the measurement transistors only for
the characteristic of the present invention, the source of the transistor concerned, a drain, and
each inspection terminal of a gate are surrounded with a conductive material. For this reason,
the conductive material connected to the periphery highway in front of the liquid crystal *%k%
process enables it to protect the transistor concerned from static electricity, a plasma damage,
etc.

[0045]According to the measurement transistors only for the characteristic of everything but the
present invention, each of that extraction electrode is electrically connected to the local
highway connected to the circumference highway. For this reason, after a liquid crystal ¥k
process, a circumference highway and a local highway enable it to protect other measurement
transistors only for the characteristic from static electricity, a plasma damage, etc.
[0046]According to the characteristic inspection method of the present invention, the parameter
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which describes the characteristic of an internal thin film transistor based on the characteristic
measurement data of the measurement transistors only for the characteristic is extracted. For
this reason, the quality decision of the internal thin film transistor in front of liquid crystal *ioxk
can be performed correctly. According to the characteristic inspection method of the present
invention, between each extraction electrode of the measurement transistors only for the
characteristic and local highways is cut in the case of the characteristic inspection after liquid
crystal *¥¥%. For this reason, the characteristic measurement data which searches for the
deterioration cause of the panel concerned can be obtained from each extraction electrode
separated electrically, without disassembling an LCD panel.

[0047]This becomes possible to grasp correctly the characteristic of the internal thin film
transistor before and behind liquid crystal **x*k It largely contributes to offer of the highly
reliable measurement transistors only for the characteristic.

[Translation done.}
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 xx¥%k shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]In measurement transistors only for the characteristic which conduct a characteristic
inspection of a thin film transistor which constitutes a liquid crystal display panel, Measurement
transistors only for the characteristic, wherein the aforementioned measurement transistors only
for the characteristic comprise a thin film transistor, a source of the aforementioned thin film
transistor, a drain, and each inspection terminal of a gate are surrounded with a conductive
material and the aforementioned conductive material is connected to a periphery highway.

[Claim 2]In measurement transistors only for the characteristic which conduct a characteristic
inspection of a thin film transistor which constitutes a liquid crystal display panel, The
aforementioned measurement transistors only for the characteristic comprise a thin film
transistor, and a drain extraction electrode, a gate extraction electrode, and a source extraction
electrode of the aforementioned thin film transistor are electrically connected to a local highway,
Measurement transistors only for the characteristic, wherein the aforementioned local highway is
electrically connected to a circumference highway.

[Claim 3]Measurement transistors only for the characteristic, wherein a drain and a gate of the
aforementioned thin film transistor are electrically connected in Claim 1 and measurement
transistors only for the characteristic of two descriptions.

[Claim 4]In measurement transistors only for the characteristic of Claim 1, 2, and 3 description, a
source, a drain, and a gate of the aforementioned thin film transistor, Measurement transistors
only for the characteristic, wherein a part of drain extraction electrode of the aforementioned
thin film transistor, gate extraction electrode, and source extraction electrode are provided by
the seal inside which demarcates a liquid crystal of a liquid crystal display panel.

[Claim 5]A characteristic inspection method conducting a characteristic inspection of a thin film
transistor based on characteristic measurement data which is the method of conducting a
characteristic inspection of a thin film transistor which constitutes a liquid crystal display panel,
and is obtained from measurement transistors only for said characteristic according to claim 1 to
4.

[Claim 6]A characteristic inspection method, wherein between a drain extraction electrode of the
aforementioned measurement transistors only for the characteristic, a gate extraction electrode
and a source extraction electrode, and the aforementioned local highways is cut in a
characteristic inspection method according to claim 5 in the case of a characteristic inspection
of the aforementioned thin film transistor.

[Claim 7]A liquid crystal display panel, wherein Claim 1 and measurement transistors only for the
characteristic which consist of 2 are provided in a liquid crystal display panel which comprises
two or more thin film transistors.

[Translation done.]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: ANNO, et al.
Serial No.:  13/151,362
Filed: 6/2/2011
Title: DISPLAY DEVICE
Art Unit: 2883
Conf. No.: 4779

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 & 1.98

Mail Stop: DD

Commissioner for Patents March 18, 2013
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application, applicants are submitting
herewith a copy and listing of the non-US documents as listed on the attached form
equivalent to Form(s) PTO/SB/0BA and/or PTO/SB/08B for the Examiner's
consideration.

This information disclosure statement is being submitted before the mailing date
of a first office action on the merits.

To the extent that the documents listed on the attached form equivalent to
Form(s) PTO/SB/08A and/or PTO/SB/08B are not in the English language, the
requirement of 37 CFR 1.98(a)(3) for a concise explanation of the relevance is satisfied
by an English language version abstract or English language translation of the foreign
patent documents.

It is respectfully requested that this information disclosure statement be
considered by the Examiner.

Please charge any shortage in the fees due in connection with the filing of this

BOE Ex. 1002, p. 205
BOE v. Paneltouch
IPR2025-01482



paper, including excess claim fees, to Deposit Account No. 01-2135 (520.51700X00),
and please credit any excess fees to such deposit account.

Respectfully submitted,

ANTONELLI, TERRY, STOUT & KRAUS, LLP

/Melvin Kraus/ A&,
Melvin Kraus
Registration No. 22,466

MK/jla

1300 North Seventeenth Street
Suite 1800

Arlington, VA 22209
Telephone: (703) 312-6600
Fax: (703) 312-6666
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)
13/151,362 ANNO ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor to File)
KENNETH B. LEE JR 2697 ;‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 2 June 2011.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5)[X Claim(s) 1-12is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)Y Claim(s) 1-12is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitpy/www . usplo.gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieedback@uspio.qoy.

Application Papers
10)[0 The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 02 June 2011 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XJ Al b)[] Some * ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)J Al b)[JSome c¢)[] None ofthe: Interim copies of the priority documents have been received.

Attachment(s)
1) |Z Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
Paper No(s)/Mail Date.
2) Information Disclosure Statement(s) (PTO/SB/08) 4 D Ot: ) (=)
Paper No(s)/Mail Date . ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130523
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Application/Control Number: 13/151,362 Page 2
Art Unit: 2697

DETAILED ACTION
Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

2. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Hirayama et al. (hereinafter “Hirayama”), US Patent No. 7,034,442, in view of Sato et al.
(hereinafter "Sato"), US Patent No. 7,167,154 and further in view of Chazan et al.
(hereinafter “Chazan”), US Patent No. 6,262,579.

Regarding claim 1, Hirayama teaches a display device (electro-optical device 1;
fig. 2) comprising: a coordinate input device including a transparent substrate having
detection electrodes disposed in a detection region corresponding to a contact position
(pixel region 12; fig. 2), the transparent substrate having a first signal interconnect
disposed in a region outside the detection region (interconnects 30, 32, 34, 44, 46 and
48; fig. 2), the first signal interconnect having one end connected to the detection
electrodes and being formed with a first electrode terminal at the other end thereof (fig.
7 and accompanying text), and a flexible interconnect substrate connected to the first
electrode terminal (interconnect substrate 2; fig.1), the flexible interconnect substrate
used for supplying a driving signal to the detection electrodes by way of the first signal
interconnect and extracting a detection signal from the detection electrodes (col. 9, lines

39-62); and a display panel for image display based on a video signal from an external
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Application/Control Number: 13/151,362 Page 3
Art Unit: 2697

system (display region 12; figs. 1, 2, 13 and 14); wherein the coordinate inputting device
has a second interconnect disposed outside the first signal interconnect but near the
peripheral edge of the transparent substrate (side interconnect 22; fig. 2).

Hirayama fails to teach wherein the second signal interconnect surrounds the
area where the detection region is included and the first signal interconnect is formed.

However, in the same field of endeavor, Sato teaches an inspection circuit (see
fig. 3, element CC) and an inspection terminal (see fig. 3, element CPAD) mounted on a
substrate that surrounds a detection area.

Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to combine the teachings of Sato with the teachings of Hirayama to
provide a display device requiring the least number of manufacturing processes (col. 4,
lines 13-15).

Hirayama and Sato fail to teach the second signal interconnect being opened at
opposite ends thereof and being connected to respective electrode terminals for
inspection at the open ends, and wherein the second signal interconnect is formed of a
thin conductive film disposed along the peripheral edge portion of the transparent
substrate.

However, in the same field of endeavor, Chazan teaches a method and structure
for detecting open vias in interconnect substrates wherein the interconnects are
connected to terminals for inspection (see fig. 3 and accompanying text; elements 130

and 170).
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Application/Control Number: 13/151,362 Page 4
Art Unit: 2697

Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to combine the teachings of Chazan with the teachings of
Hirayama and Sato to provide a device and testing methods that is more accurate and
less time consuming (col. 4, lines 50-52).

Regarding claim 2, Chazan teaches wherein the second signal interconnect has
a colored thin film layer or a thin film layer having a transmittance at a predetermined
level or less (col. 8, lines 43-63).

Regarding claim 3, Chazan teaches wherein the second signal interconnect has
a thin metal film layer (fig. 2; col. 6, lines 38-56).

Regarding claim 4, Chazan teaches wherein the second signal interconnect is
formed of two or more conductive thin films (fig. 2 and accompanying text).

Regarding claim 5, Chazan teaches wherein the second signal interconnect has
one end connected to an identical electrode terminal for inspection and the other end
connected to different electrode terminals for inspection (interconnects terminating at
contact pads; figs. 5a-5b).

Regarding claim 6, Hirayama teaches wherein the flexible interconnect substrate
has a third electrode terminal connected to the second signal interconnect at a position
different from that of the region for forming the second electrode terminal connected
with an external system (figs. 1 and 2, elements 2 and 3).

Regarding claim 7, it has similar limitations to those of claim 1 and is rejected on

the same grounds presented above.
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Application/Control Number: 13/151,362 Page 5
Art Unit: 2697

Regarding claims 8-12, they have similar limitations to those of claims 2-6 and
are rejected on the same grounds.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENNETH B. LEE JR whose telephone number is
(671)270-3147. The examiner can normally be reached on Mon. - Fri. 7:30AM - 4:00
PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Eisen can be reached on 571-272-7687. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KEVIN M NGUYEN/
Primary Examiner, Art Unit 2697

/KENNETH B LEE JR/
Examiner, Art Unit 2697
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520.51700X00
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: ANNO et al

Serial No.:  13/151,362

Filed: June 2, 2011
For: Display Device
Art Unit: 2697

Examiner: K. Lee, Jr.
Conf. No.: 4779
AMENDMENT

Mail Stop: Amendment
Commissioner For Patents August 26, 2013
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

The following amendments and remarks are respectfully submitted in

connection with the above-identified application, in response to the Office Action

dated May 30, 2013. The amendments are as listed below.

Amendments to the Specification;

Amendments to the Claims:;

Amendments to the Drawings Describing Changes;
Amendments to the Abstract;

Remarks are included following the amendments; and

An Appendix including drawing figures is attached following the Remarks.
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Amendments to the Specification:

Page 16, amend the paragraph beginning on line 11 as follows.

As shown in Fig. 3, the teugh-touch panel TP of Embodiment 1 also has a third
substrate SUB3 comprising a flat transparent glass substrate or plastic substrate. The
teugh-touch panel TP has electrodes formed on the third substrate SUB3 on the side of
the main surface thereof (liquid crystal display panel) in this embodiment. The electrodes
are used to detect a position of contact with an operator's finger (not illustrated), etc. For
example, first detection electrodes YSE extend in the direction X and are juxtaposed in
the direction Y for detecting the coordinate position in the direction Y. Second detection
electrodes XSE extend in the direction Y and are juxtaposed in the direction X for
detecting the coordinate position in the direction X, with the electrodes YSE and
electrodes XSE being intersected by way of an insulating film (not illustrated). In
Embodiment 1, the first detection electrodes YSE and the second detections electrode
XSE are formed in the transparent region TTA of the touch panel TP, thereby allowing for
detection of the coordinate positions in the direction X and in the direction Y within the
transparent region TTA. Since the liquid crystal display panel PNL is disposed at the back
of the touch panel TP, the first detection electrodes YSE and the second detection
electrodes XSE, and an unillustrated insulating film which are formed within the
transparent region TTA should be formed of a transparent material so that an operator

can view the display content displayed on the liquid crystal panel.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (currently amended) A display device comprising:
a coordinate input device including
a transparent substrate having detection electrodes disposed in a detection region
corresponding to a contact position, the transparent substrate having a first signal
interconnect disposed in a region outside the detection region, the first signal interconnect
having one end connected to the detection electrodes and being formed with a first
electrode terminal at the other end thereof, and
a flexible interconnect substrate connected to the first electrode terminal, the
flexible interconnect substrate used for supplying a driving signal to the detection
electrodes by way of the first signal interconnect and extracting a detection signal from the
detection electrodes; and
a display panel for image display based on a video signal from an external system,
the coordinate input device being disposed on the display panel at the side of a display
screen;
wherein the coordinate inputting device has a second signal interconnect disposed
outside the first signal interconnect but near the peripheral edge of the fransparent
substrate, the second signal interconnect surrounding the area where the detection region
is included and the first signal interconnect is formed, the second signal interconnect
being opened at opposite ends thereof and being connected to respective electrode

terminals for inspection at the open ends, [[and]]
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wherein the second signal interconnect is formed of a thin conductive film disposed
along the peripheral edge portion of the transparent substrate; and

wherein the second signal interconnect is disposed along the peripheral edge of

three sides of the transparent substrate.

2. (original) A display device according to claim 1, wherein the second signal
interconnect has a colored thin film layer or a thin film layer having a transmittance at a

predetermined level or less.

3. (original) A display device according to claim 1, wherein the second signal

interconnect has a thin metal film layer.

4. (original) A display device according to claim 1, wherein the second signal

interconnect is formed of two or more conductive thin films.

5. (original) A display device according to claim 4, wherein the second signal
interconnect has one end connected to an identical electrode terminal for inspection and

the other end connected to different electrode terminals for inspection.

6. (original) A display device according to claim 1, wherein the flexible interconnect
substrate has a third electrode terminal connected to the second signal interconnect at a
position different from that of the region for forming the second electrode terminal

connected with an external system.

7. (currently amended) A display device comprising:
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a firsttransparent substrate formed with
a plurality of video signal lines,
a plurality of scanning signal lines intersecting the video signal lines,
electrode terminals receiving a driving signal and a control signal from the video
signal lines, the scanning signal lines, and an external system, and
a third signal interconnect connecting the video signal lines and the scanning
signal lines with the electrode terminals; and
a flexible interconnect substrate connected to the first-transparent substrate, the
flexible interconnect substrate used for supplying the driving signal to the video signal
lines and the scanning signal lines by way of the electrode terminals and the third signal
interconnect;
a region surrounded by the video signal lines and the scanning signal lines being a
pixel area;
a region where the pixels are formed in a matrix being a display area;
the third signal interconnect being formed in a region outside the display area; and
a fourth signal interconnect disposed outside the third signal interconnect but near
the peripheral edge of the transparent substrate, the fourth signal interconnect
surrounding the area where the display area is included and the third signal interconnect
is formed, the fourth signal interconnect being opened at opposite ends thereof and being
connected to respective electrode terminals for inspection at the open ends;
wherein the fourth signal interconnect is formed of a conductive thin film disposed

along the peripheral edge portion of three sides of the transparent substrate.

8. (original) A display device according to claim 7, wherein the fourth signal

interconnect has a colored thin film layer or a thin film layer having a transmittance at a
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predetermined level or less.

9. (original) A display device according to claim 7, wherein the fourth signal

interconnect has a thin metal film layer.

10. (original) A display device according to claim 7, wherein the fourth signal

interconnect is formed of two or more conductive thin films.

11. (original) A display device according to claim 10, wherein the fourth signal
interconnect has one end connected to an identical electrode terminal for inspection and

the other end connected to different electrode terminals for inspection.

12. (original) A display device according to claim 7, wherein the flexible interconnect
substrate has electrode terminals connected to the fourth signal interconnect at a position
different from that of the region forming the electrode terminal connected with the external

system.
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Amendments to the Drawings:

The attached sheet of drawing includes changes to Fig. 3. This sheet, which
includes Fig. 3, replaces the original sheet including Fig. 3, wherein Fig. 3 has beén
amended to correct "TTR" to be correctly identified by "TTA" and one of "YSE" has

been properly identified as "XSE".
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Amendments to the Abstract:

Please delete the original Abstract and substitute therefore, the new Abstract

which commences on a new sheet.
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REMARKS

By the above amendment, independent claims 1 and 7 have been amended
to clarify and recite further features of the present invention as discussed below with
informalities in the specification and Fig. 3 of the drawings of this application being
corrected. Additionally, a new abstract in conformance with the requirements
therefor has been presented. More particularly, in Fig. 3, the drawing changes
include that the detection electrodes XSE have been properly indicated and the
transparent region TTA of the touch panel has been properly indicated. In this
regard, applicants note that as illustrated in Fig. 1, and as recited in claim 1, a
coordinate input device is represented by the touch panel TP, which is a member
separate from the display panel PNL.

With regard to the amendments of claim 1 and 7 to more particularly define
the structural features of the present invention, as illustrated in Fig. 3, the
transparent substrate is provided with a second signal interconnect SIG2 which is
disposed along the peripheral edge of three sides of the transparent substrate, is
opened at opposite ends thereof and connected to respective electrode terminals
TRM1, for example, for inspection at the open ends. It is noted that the signal
interconnect SIG2 in claim 7 is referred to as the "fourth signal interconnect”, which
signal interconnect disposed in the manner described is illustrated in Figs. 3 - 9 of
the drawings of this application and described at page 18, lines 15 - 22, for example,
noting that this portion of the specification describes that the signal interconnect
SIG2 is formed outside of the signal interconnect SIG1 and is formed along the
peripheral edge portion corresponding to sides (upper side and right and left sides in
Fig. 3) other than one side in which the electrode terminals of the third substrate

SUB3 are formed. Applicants submit that the aforementioned features now recited in
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claims 1 and 7 and therewith the dependent claims are not disclosed or taught in the
cited art, as will become clear from the following discussion.

As to the rejection of claims 1 - 12 under 35 USC 103(a) as being
unpatentable over Hirayama et al (hereinafter "Hirayama"), US Patent No. 7,034,442
in view of Sato (hereinafter "Sato"), US Patent No. 7,167,154 further in view of
Chazan et al (hereinafter "Chazan"), US Patent No. 6,262,579, this rejection is
traverse insofar as it is applicable to the present claims, and reconsideration and
withdrawal of the rejection are respectfully requested.

In applying Hirayama in relation to claim 1, the Examiner at page 3 of the
Office Action contends that Hirayama discloses "wherein the coordinate inputting
device has a second interconnect disposed outside the first signal interconnect but
near the peripheral edge of the transparent substrate (side interconnect 22; Fig. 2)".

While recognizing that "Hirayama fails to teach wherein the second signal

interconnect surrounds the area where the detection region is included and the first
signal interconnect is formed" (emphasis added).

Irrespective of the contentions by the Examiner, applicants submit that
Hirayama fails to disclose, as recited in claim 1, a coordinate input device having
features as recited in addition to a display panel for image display based on a video
signal from an external system, with the coordinate input device being disposed on
the display panel at the side of the display screen. Further, assuming arguendo that
Hirayama discloses first and second signal interconnects, although not first and
second interconnects having the features as recited in claim 1, applicants submit that
it is readily apparent that the side interconnect 22 in Fig. 2 of Hirayama while failing
to teach, as recognized by the Examiner, "wherein the second signal interconnect

surrounds the area where the detection region is included and the first signal

10
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interconnect is formed" only discloses the side interconnect 22 being arranged in the

terminal region of the substrate. That is, as described in column 10, lines 10 - 51 of

Hirayama, the substrate 10 includes a pixel region 12 (display region for example)

and a plurality of external terminals 20 are formed on the substrate 10 along one
side of the substrate 10, with the external terminals 20 being formed in an end region
18. As described in column 10, lines 31 - 44, "the end region 18 is a region

separated from a region for the pixel region 12 by a straight line L which passes

outside the pixel region 12 (see Fig. 2). The end region 18 is a part of the peripheral

region of the substrate 10. ... The pixel region 12 may be the center region of the

substrate 10 (region excluding the peripheral region). At least one side interconnect

22 (cathode line, for example) may be formed on the substrate 10. The side

interconnect 22 may be formed in the end region 18 {end region in which the

external terminals 20 are formed, for example). The side interconnect 22 may be

electrically connected with at least two external terminals 20" (emphasis added).
Thus, it is apparent that Hirayama, in addition to failing to disclose or teach the
features of a coordinate input device and a display panel arranged in the manner set

forth, specifically fails to disclose and teaches away from the recited features, as

recognized by the Examiner of "wherein the signal interconnect surrounds the area
where the detection region is included and the first signal interconnect is formed", as
well as the newly recited feature of claim 1 of "wherein the second signal

interconnect is disposed along the peripheral edge of three sides of the transparent

substrate" (emphasis added), based upon the Examiner's contention regarding the
substrate 10 and the side interconnect 22. In this regard, applicants note that the
purpose of the present invention is to determine whether a crack or chip has

occurred at the edge of the substrate by utilization of the second interconnect. Thus,

11
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applicants submit that claim 1 recites features which structurally and patentably
distinguish in the sense of 35 USC 103 and claim 1 and the dependent claims should
be considered allowable thereover.

With respect to the features of ¢claim 7, it is noted that claim 7 does not recite
the features of a coordinate input device in combination with a display panel, but
recites as pointed out above, a signal interconnect in the form of "a fourth signal
interconnect disposed outside the third signal interconnect but near the peripheral
edge of the transparent substrate, the four signal interconnect surrounding the area
where the display area is included and the third signal interconnect is formed, the
fourth signal interconnect being opened at opposite ends thereof and being
connected to respective electrode terminals for inspection at the open ends; wherein
the fourth signal interconnect is formed of a conductive thin film disposed along the
peripheral edge pertion of three sides of the transparent substrate”, corresponding to
the aforementioned features of claim 1, as pointed out above. Thus, applicants
submit that claim 7 and its dependent claims also recite features which patentably
distinguish over Hirayama in the sense of 35 USC 103, such that claim 7 and its
dependent claims should be considered allowable thereover.

The Examiner recognizing some deficiencies in Hirayama, although not all of
the deficiencies as pointed out above, contends that the deficiencies of Hirayama are
overcome by Sato contending that "Sato teaches an inspection circuit (see fig. 3,
element CC) and an inspection terminal (see fig. 3, element CPAB) mounted on a
substrate that surrounds a detection area”.

Irrespective of the Examiner's contentions concerning Sato, applicants submit
that Sato like Hirayama, fails to disclose a coordinate input device in combination

with a display panel, as recited in claim 1. Additionally, the inspection circuit CC of

12
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Fig. 3 of Sato is for inspection for drain lines DL of the display panel, as described in

column 10, lines 20 - 22 of Sato. Further, the inspection circuit CC is disposed only

at one side of the substrate, as depicted in Fig. 3 of Sato, such that the inspection

circuit CC if considered to be a second signal interconnect as recited in claim 1 or a

fourth signal interconnect as recited in claim 7, does not surround "the area where

the detection region is included", as recited in claim 1 or "where the display area is
included", as recited in claim 7. Additionally, the inspection circuit CC of Sato is not
"disposed along the peripheral edge of three sides of the transparent substrate” as
recited in claim 1, or "disposed along the peripheral edge portion of three sides of the
transparent substrate" as recited in claim 7. As noted above, the recited
arrangement enables determination of a crack or chip at the edge of the substrate
and the structure of Sato, like the structure of Hirayama cannot effect such detection.
In addition, applicants note that CPAD of Sato represents only one terminal for an
inspection circuit CC, whereas claims 1 and 7 provide that the signal interconnect is
connected to respective electrode terminals for inspection at the open ends.
Accordingly, applicants submit that claims 1 and 7 recite features which patentably
distinguish over the proposed combination of Hirayama and Sato in the sense of 35
USC 103 and claims 1 and 7 and the dependent claims should be considered
allowable thereover.

At page 3 of the Office Action, the Examiner recognizes that "Hirayama and

Sato fail to teach the second signal interconnect being opened at opposite ends

thereof and being connected to respective electrode terminals for inspection at the
open ends, and wherein the second signal interconnect is formed of a thin
conductive film disposed along the peripheral edge portion of the transparent

substrate" (emphasis added). The Examiner thus refers to Chazan as overcoming

13
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such recognized deficiencies of Hirayama and Sato, although not all of the
deficiencies as pointed out above. Thus, the Examiner contends that "Chazan
teaches a method and structure for detecting open vias in interconnect substrates
wherein the interconnects are connected to terminals for inspection (see fig. 3 and
accompanying text; elements 130 and 170)".

Irrespective of the contentions by the Examiner, applicants submit that
Chazan fails to disclose a display device as recited in claims 1 and 7 of this
application. Additionally, while the Examiner refers to elements 130 and 170 of

Chazan, applicants note that elements 130 and 170 in Fig. 3 of Chazan represent a

visual inspection step and an electrical test step, respectively. Moreover, column 8,

lines 43 - 49 of Chazan describes elements 130 as "a visual inspection (step 130) is
performed to determine if the substrate includes any opens". Further, as described
in column 10, lines 12 - 20 of Chazan, while the test of step 130 can accurately
detect opens, it cannot not detect shorts so that "a final electrical test (step 170),
must be performed to confirm that no shorts exist. Thus, irrespective of the

contentions by the Examiner, applicants submit that Chazan, like Hirayama and Sato

fail to disclose or teach a signal interconnect surrounding an area of a detection

region or a display region, wherein the signal interconnect "is disposed along the
peripheral edge of three sides of the transparent substrate” as recited in claim 1 or
"disposed along the peripheral edge portion of three sides of the fransparent
substrate", as recited in claim 7, such that claims 1 and 7 and the dependent claims
recite features which patentably distinguish over Chazan in the sense of 35 USC
103, and should be considered allowable thereover.

Applicants further submit that the proposed combination of Hirayama, Sato

and Chazan, taken alone, or in any combination thereof, fail to provide the recited
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features of claims 1 and 7 and the dependent claims and all claims should be
considered allowable thereover.

In view of the above amendments and remarks, applicants submit that this
application should now be in condition for allowance, and issuance of an action of
favorable nature is courteously solicited.

To the extent necessary, applicants petition for an extension of time under 37
CFR 1.136. Please charge any shortage in the fees due in connection with the filing
of this paper, including extension of time fees, to the deposit account of Antonelli,
Terry, Stout & Kraus, LLP, Deposit Account No. 01-2135 (Case: 520.51700X00),
and please credit any excess fees to such deposit account.

Respectfully submitted,

ANTONELLI, TERRY, STOUT & KRAUS, LLP

/Melvin Kraus/ M)C
Melvin Kraus
Registration No. 22,466

MKi/jla
(703) 312-6600
Attachment - Abstract
Drawing Correction
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ABSTRACT

A display device includes a coordinate input device including a transparent
substrate having a first signal interconnect disposed in a region outside a detection region
corresponding to a contact position, a first electrode terminal, a flexible interconnect
substrate connected to the first electrode terminal, and a display panel for image display
based on a video signal from an external system. The coordinate inputting device has a
second signal interconnect disposed outside the first signal interconnect but near the
peripheral edge of the transparent substrate, the second signal interconnect surrounding
the area where the detection region is included and the first signal interconnect is formed,
the second signal interconnect being opened at opposite ends thereof and being
connected to respective electrode terminals for inspection at the open ends, and the
second signal interconnect is disposed along the peripheral edge portion of three sides of

the transparent substrate.
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the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 13/151,362 06/02/2011 | [ 7o be Mailed
eENTITY: [X] LARGE [] smALL []MIcRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
—
L1 sasic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(k), (i), or (m))
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(87 CFR 1.16()) minus 20 = X3 =
INDEPENDENT CLAIMS ) .
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
n of paper, the application size fee due is $310 ($155
A;%{_g’ﬂ?': SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 08/26/2013 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= Total 7 or <12 Minus | = 20 -0 x $80 = 0
E & g’équ?:(}w)) -2 Minus § =3 -0 x 5420 - 0
<§E D Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total a7cFR N ; o
Gl i 37 Minus = X $ =
Independent . ; .
= | e, Minus . Xs -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))

*# If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

TOTAL ADD’L FEE

LIE

/DAVID SASFALI/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

20457 7590 12/02/2013 | EXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP LEE IR, KENNETH B
1300 NORTH SEVENTEENTH STREET
SUITE 1800 l ART UNIT PAPER NUMBER |
ARLINGTON, VA 22209-3873 2697

DATE MAILED: 12/02/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.

13/151,362 06/02/2011 Kouichi ANNO 520.51700X00 4779

TITLE OF INVENTION: DISPLAY DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1780 $300 30 $2080 03/03/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20457 7590 12/02/2013
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800
ARLINGTON, VA 22209-3873

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certiﬁcate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s[:) Transmittal is being deposited with the United
States Igostal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00 4779
TITLE OF INVENTION: DISPLAY DEVICE
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 03/03/2014
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
LEE JR, KENNETH B 2697 345-156000
1. Changse ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). I

[ Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

[ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

PTOL-85 (Rev. 02/11)
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5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

(| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the C ief In%ormatlon Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandg ria, Virginia 22313- 1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

BOE Ex. 1002, p. 243
BOE v. Paneltouch
IPR2025-01482



SEOAND T
ESN

S W\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

[ apeLicatonnvo. | NG DaTE FIRST NAMED INVENTOR [ arTorNEY DOCKETNO. | conFRMATIONNO. |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00 4779
20457 7590 12/02/2013 | EXAMINER |
ANTONELLI, TERRY, STOUT & KRAUS, LLP LEE IR, KENNETH B
1300 NORTH SEVENTEENTH STREET
SUITE 1800 l ART UNIT PAPER NUMBER |
ARLINGTON, VA 22209-3873 2697

DATE MAILED: 12/02/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 301 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 301 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Notices of Allowance and Fee(s) Due mailed between October 1, 2013 and
December 31, 2013

(Addendum to PTOL-85)

If the “Notice of Allowance and Fee(s) Due” has a mailing date on or after October 1, 2013 and before
January 1, 2014, the following information is applicable to this application.

If the issue fee is being timely paid on or after January 1, 2014, the amount due is the issue fee and
publication fee in effect January 1, 2014. On January 1, 2014, the issue fees set forth in 37 CFR 1.18
decrease significantly and the publication fee set forth in 37 CFR 1.18(d)(1) decreases to $0.

If an issue fee or publication fee has been previously paid in this application, applicant is not entitled to a
refund of the difference between the amount paid and the amount in effect on January 1, 2014.
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Application No. Applicant(s)
13/151,362 ANNO ET AL.
. T i i AlA (First Inventor to
Notice of Allowability XA e R Pt | Fiey status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X] This communication is responsive to remarks filed 8/26/2013.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-12. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
htpwwiw.usolo.gov/patenis/init_events/oph/indax.jsp or send an inquiry to PPHisedback@usplo.aoy .

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X Al b)[] Some *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No. __
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/KEVIN M NGUYEN/
Primary Examiner, Art Unit 2697

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131119
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Application/Control Number: 13/151,362 Page 2
Art Unit: 2697

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION

Allowable Subject Matter
2. Claims 1-12 are allowed.
3. The following is an examiner’'s statement of reasons for allowance: The present
invention is directed toward a technique that can determine pass/failure of signal
interconnects for chipping or cracking of a substrate. None of the prior art, either
singularly or in combination, teaches or fairly suggests a display device with the specific
structure comprising the specific elements including: "wherein the coordinate inputting
device has a second signal interconnect disposed outside the first signal interconnect
but near the peripheral edge of the transparent substrate, the second signal
interconnect surrounding the area where the detection region is included and the first
signal interconnect is formed, the second signal interconnect being opened at opposite
ends thereof and being connected to respective electrode terminals for inspection at the
open ends, and wherein the second signal interconnect is formed of a thin conductive
film disposed along the peripheral edge portion of the transparent substrate; and
wherein the second signal interconnect is disposed along the peripheral edge of three
sides of the transparent substrate. The closest prior art, Kurashima (US Patent No.
8,482,301) teaches an electronic input device including a first signal interconnect (see
fig. 4, element 27) connected to the detection region (fig. 4, element 2a) and a second

signal interconnect (see fig. 4, element 28) outside of the first signal interconnect and
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Application/Control Number: 13/151,362 Page 3
Art Unit: 2697

that is disposed along three sides of the substrate; and connected to mounting terminals
(fig. 4, element 24b). However, Kurashima fails to teach the quoted limitation above,
specifically the second signal interconnect being connected to the electrode terminals at
the open ends for inspection.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENNETH B. LEE JR whose telephone number is
(671)270-3147. The examiner can normally be reached on Mon. - Fri. 7:30AM - 4:00
PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Eisen can be reached on 571-272-7687. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/151,362 Page 4
Art Unit: 2697

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KENNETH B LEE JR/
Examiner, Art Unit 2697

/KEVIN M NGUYEN/
Primary Examiner, Art Unit 2697
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Application/Control No. Applican‘t(s)/lPatent Under
13/151,362 E;ﬁg?ﬁ?&fn
Notice of References Cited _ .
Examiner Art Unit
KENNETH B. LEE JR 2697 Page 1of 1
U.S. PATENT DOCUMENTS
* Gourtry Ootieurmberidd Gode | MVLYYYY Name Classification
* A | US-8,482,301 07-2013 Kurashima, Takashi 324/658
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
I us-
J | uUs-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
y
N
(e}
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
A
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
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(57)Abstract:

PROBLEM TO BE SOLVED: To provide an electro-
optical panel in which a wiring pattern arranged on a
perimeter of a panel substrate can be inspected before R
mounting the I1C chip.

SOLUTION: A liquid crystal display panel 1 for use as
the electro-optical panel includes: an array substrate AR
where first and second connection wirings L1 and L2 are
formed in a regular wiring pattern extending along a
perimeter part; and defective wiring detecting patterns
D1 and D2 formed between the perimeter of the array
substrate AR and the first and second connection wirings ;
L1 and L2. The possibility of disconnection in the first :
and second connection wirings L1 and L2 formed in the
regular wiring pattern can be determined by detecting
whether the defective wiring detecting pattern is disconnected.

http://www19.ipdl.inpit.go.jp/PAl/result/detail/main/wb-UoEaDA421053390P 1 .htm 12/23/2013

BOE Ex. 1002, p. 308
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390

...Page 10of 15

(19) B AENS2FFT (IP) w4 IS D E|A

(43) ~MEB FR214E3H12H (2009.3.12)

(DR EBAMES
+3B82009-53390
(P2003-533904)

{(61) Int.Cl. F1
GO2F 1/1345 (2006.071) GOZF 1/1345
GO2F 1/13 {2006.01) GO2F /13 101
GO9F 9 (2006.01) GO9F 9/00 352
GO2F 1/1343 (2006.01) GO9F 9/00 348%Z

GO2F 1/1343

FHEWBR RER FREOH 7 OL (15 H)

F=va—F %)
2HO088
2HO092
5G435

Y HEES 15 ER2007-219371 (P2007-210371) | {71) HEEA 304053854

2 mEA EE194E8F 270 (2007.8.27) IFYV A A—D T TN AR et
ERAZBFHEMNARGCIZ2S

(TH RIFA 100095728
fE+L B BE

FHREA 100107261

(74 LI A 100127661

F#—2.(5%) 2H088
2H082

#HEL AE £

FEET EHiR

@) RHEE T FR
REAZBENEMBARE6925 7Y
VA A=Y T F A ABRREHRNA

FAl13
GA33
MAS7

—B

HAO1 HAO5 HAOS MNA20

GA4l GAS0 GAG0 GAGl

NA30 PAOL PAO6
BREICHC

(64) [(RUPAOEH] BRI GV, SAVBREBERERUEFRE

(57 [E)

[FRRE) I CF v g, R ERORBRRICEERR
INSEEY S Y — > DRSS HE
LEFNRFEIANLERIETE 2L,

[FRFEL) ARPADBRAZE/ NV L LT OBRESTR
INAGV LI, R - THETE
TAEMEEM/INY - THLE L. E2EFaRL 1.
L2PBRINITLAHIRAR

FHL. W7 LVAEBAROREREREIEL . B2
BERL 1. L2 XOMIicARE
BMHNY—>D 1, D2BBRINTWS, ZOFE
Bl s — L OO iR S

BT A2 Lick D, EHERNNS —THEHL. 3B
2IESHEGRL 1. L 2 DB
RO FIEZ BEITE S,

[ERE] X1

BOE Ex. 1002, p. 309
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390

Page 2 of 15

(2) FF2009-53390(P2009-533904)

[FraredkoogE 1.
[FFkH1]

BRI » THFES S IEHERY 32 — > PIBR S AN EREF T 5 BEEOLFN
FNTH>T, B/ SAVEROFE & GRCIERESR/ NS — > & DA ARSI NS
—rEBRLLI 2R T5ERE/ AL,

[5&=Kk1E2]

BIEET REGRR /XY — 4, 2OMMICHERASIFPBRINTWS Z L 25l L 9

AECRE 1 IS OBRIEE/SHIL .
[55KTH3]

IR P REGRBTH/ NS — d, CO— RS L. MR aietr RECH:
B3 — ASERL TER SN RSO EREH Y — DI TICER ST WA 2
& EBRHE 95 RE 1 ICRBOBRER/ R,

[FkuH4)

JHRERRICIR > THEAEY B IEMEM XY — BRIV NA NV EREH T 5 BE0EF/N
FNTH> T, BIRCEREGR/ NS — > DRBEDERR/ XY — L OWHEGEF £ i S 4,
LRI LB NS — D E N BN DSEICEE R TEBR L L 2 HRETHE

SN,
[35KTHS]
FERZEBIi - CHETES 4 IEHIEGE 37 — S BR S/ R L IR 259 A BRI
FNOBEEREIZBWT,

BIEE A OLVEAR O JEE b RiSC IR <5 — > L ORI REGRH XY — > 2R L
. WIER T REGE L/ NS — > OIRROFELERIREIC L OB . BiEAT REA BN
Z— > DU BRIS N » 7o EiE, BECIERER XY — VTR s EW L fE
5L BRHE T AERNENFNOBRERE,

[ZFskTHG )

BIEC RERM S5 — > ORI /e L i3, B SY — ooz L b
BIRCIEREGR $Y — > DR 2 B d 5 = & 24X 3 5 31E 5 ISR BEOEE/
JVORREF .

[E53kTHT ]
SR 1 ~4 DWTIDICEHOBROEE AN MBI/ Z L 2L 2T,

[ #EHOFEAZEEA
[Hedir 58 )
[0001]

AFEAL, =YL a—2 | EFEEESIEREREASOETREOFIRE
BICHEHAZIA BRI, INAVBEFERFETFRBICETILOTHS.

TR )

[0002] ‘

FE, =Y arCa—2, EFEEECETERNRFOETREORREE -
LT, H#fAFRIEERE L (Electro Luninescence ) FREEICREIN D ERLFEE
B Z<FHINTNS,

[0003}

IS5, BEFOREED. BRERRUCISEERESSER UL 250 AL ERE
= NREATEL TEDEE T, oD A7 MERENES L HA L 2o issR /<
AINEHL WS, ZOTILFR SHIVIE, SBE. BEESONEVSALSBR TS 2K
EIDH T AR 570 B 2HROKH2F—ZEREFHWCEEINR S, —Ho< ¥ —ERIz
i, Blea/ s ZEize b U 7 RRICER L7CESRERE Z OEREBRICERELZ R
A o FrIBTHEEPRL , o F—ERICEERERICH M T 2 IGEEBRZFRT 2
. LT, TALDOT—EREHEIETEADINRL T LB — A RE2AEL T
&Y, COMDERTY—HROSMEICA Y T4 THPRITTHERESEH T B
FAWT IR S O THEEDEAACHITL | OB L e LS AT AENTE

BOE Ex. 1002, p. 310
BOE v. Paneltouch
IPR2025-01482



JP2009-533%0 S Page 3 of 15

(3) FH2009-53390(P2009-533904)

ERTEFEINCW S (FlE, TS 1 28) .

{0004}

B9 AlIfERFRHOTEGFE T/ L 1 OOFEHTH S, ZOWsHFR/ A1 0132
WONANVERL L, 12%FLTWE, 2035, BEEBERUAA vF 2 7RTHE
EIN—FH AR 1 1 OFREBINOBRERERICE, BEO 1 CF v TERERS
1~SAHBBFLNT WS, FLT, JoSHFER1 10—3 1 1 XISHSRE1HEmEER (
BIRtd) SIS RA 7L X377 Y v MEEEM (F P C : Flexible Printed Cir
cult) PERINCEEAOERBTVERIN., NS5O T L &F » 7EEEm
S 1~S4PDORERT L OB EEARDESERRL 1. L2TERSINTWA,
{00051

/2, HICHF v 7HEHFERS 1 ~S 456l RELHEESE L7200 Y — ARG
F— S WPFRREEANERE SN TS, ZRLDY —ZRRIT— F L EREGR L I
. EEMP L BERNY - TERIATWS, FLT, K1 CHFy rEES 1~S4
IZIEL S 1 pEiks» 7 (DT, I1CHFvy7reEnd) HEEIRTWS,

[0006]

8. ELFRISHAIAL, S e b 1RONSANVEIR BT 24 v F 0 7 BT RUFRHK
BAEEI T WA LIMNIFEENIC LR OREFOoR/SANOPIVER 1 1 L FFROER
B2 TWA,

{0007])

LB, V- ARBUF—FEE, 2NRVEIR D 1 RICEENM» LR LB —
THERENLDT, ZRHDE/ISY — > P F0OBETRETERRWWINR T 5 Z L 55
%, FIT, ERTNNANRE LER/ RV EDEREF/ AN OBEGETIETIL, B
. I CF v EESNBETICEER $F — > OB WM O BEL B 4 5 hiEiRE
WEBEINT WS (PI2IF, TR 22H) . J 2T, TN 21ciRsn
TWEBSEREIH I CF v 7 OEEHERRUBE 7 O— 70 OoWTH1 OARURTI 0B
FHWTEHIATA ., B, H1 0 AITSORAUHR 2 IChRSNTSEEH [ CF v 7
DEEEFEROATEH. M1 0BEBE 7 O—7OFEHTHS.

{00081
TECIRFCSUR 2 ISBR SAUTSSSR SRV SHVEIRD 1 CF - s, o
OWEIRD— a b LIEEAOBIHER2 O u—~2 0 zOWHEIBIEREA TS, Thbd
DEIHEBERZ20u~20zid. [ CHF v 7EREBMNICA> T SDFEORSHEHSICI
CHF v 7OEREBTLERSNZNV7HABTF2 1 u~21 2z RUINLDIFTOER
CHRERSTF22u~2 228050 Tna, CALOBRERRT22u~222z13.
Fo rEEERO—Datrs, FOBE, FIZESIHER2 Ou~2 0 z ZRAFNFRER
EITOERS (R, G, BE) Mo Ph—EDIEL r . Lg. LbEh/MECE
RENTWE, T/, ZOBEART2 2u~22 zCB3hsEEra—73 0103,
E1 0 Birwd L 5, BEFAMSH L CrEBICEEMN T PRAIN/HIEER
32R. 32G. 32BHEBRIN, BRROHSPFIRHERES 3. 33 L LTEFIRE
EE32R, 32G, 32BORMICAESN/IEBEINA—TERINTNWS,

[0009]

WLFOR/ AL 1 QDTN F v 7HEEERNIC A ZER . G, BEERERT
22u~22zi2, BEIO—T730DWIEEE3I 2R, 32G, 32B¥#EM3I Y,
FEOROBEISE P LFENET £% - T BV $2 — DR s WSS OBELT

Zehits,
[F52r k1] 20023656485 #H (16, B (00021 ~(00
061 )

UHEEpsaiiz] 2006 -374 158 (K3, BEFE(0021])~100028]
)

[REDFR]

[FEHHD R L X D & 948k ]

BOE Ex. 1002, p. 311
BOE v. Paneltouch
IPR2025-01482



4P 2009-53390 S . - B Page 4 of 15

(4) FHH2009-53390(P2009-533904)

[0010]

ERLEBY | PR/ SRPE LIRS AN FDOEFOLFE ST EDFGET R
IZBWITRYP—ERON T, BEREAZEOTEERHIC, 7NAVER FIZAE SR/ E
WS — o O RIIERO FESZOBREI T bR Twd, ZOX S LESRNHFE/FHIL
OFFET. FERESOH 20 BE TR A SN S X ST, 2RIV ERDF v TR
IR SN AT IORE 7 I— 7 RS Y2 2 ik > TiITFbh T w5,
[0011]

Ly L%kt , ZOBERFEE, YV — AR T — R0 sildEs, 34bb1C
Fo 2T B BN AIE T AR NS — > DETESE A T 2 Z LI3TE S, 1C
FoTIHFT LA, $hbhEICTHF v 7LIDICFyTICANESEXLAFPCE
DREDBREAR O KA R 35 Z L3 TE e, JBE, JoBEeit, RoAlzBW
TEM/XY—>L 1., L2TREINTWS L3z, XAV IERDBIMNEGSHEH 2 5IEENT
BY, vF—EREERDONAITHETT 2B RERSE L3\, 2T, BRALEN
AL L D EERL R NS R A ERICH D . Lt KDY —HiRr s L HE<
OB ANVEAR ZTBIR TS 5 X S i, BES 5 % oy N SV EEIR O R G
TR L72EEHI e » TET WA,

[0012]

FDT2E  INANIEROERNY — 1%, HIOAIALNS L HiT, 1S3V ERITED
THEWMEICEER SRS LR ->TETWS, —F, NIV EROEGEE, /928 T
FERR S A7 T —E & /N SR BIRIC ST L . Zon B LB NI IR &
FEDBESEICIBE L CIEOMI 2T I L ick > CEEI N 20T, SR
ERIZENRRIIPBE LD | B TRPINUNAI N BIRPFREEDSICEREL, F2OBD
FEHICL T, PRSIV EROBRZHFRE RIFZD (M9 BRE) RWIBHSR
H£L2D (FHOCBR) 324 H53, 2L 3 LRIFTRBFNFET L L, /7 ORLE
RORERIGAEL TRERSALER/ Y — L 1, L2 7 —EEsSvi3imsncl
FTEHFBHL, LpLLhHs, 2oL 4/ Y — L1, L2Eomiah Ly
. FEURSEESGE 1 SRR S IOREE R E TR T A Z L ATE S, 1 CF v RS
L. FPCHERAN, CHOFPCHRLAIEDESHML SN L SICHOTHRREST S 2
EHFTEL, LZAP, ZOBRBTOFRERIZ, BHI/ SIVER EIZT CF v 7 EhisE
EINTBY, o, 7NV EREHE LTS T ROMIES L2352 LTS WeD
ISANEIRFOLDOELRRGE LTI 2 250 < L »T b, ZDRRETIERIL
Brieh e ICHRIVEIRARIK, 1 CHFy 7, B — TNEDOETOEMPIEERICZD |
FOARRPERICT S, Ho. NIV ERICEREO I CF v HPEESNACOG (h
ip On Glass) BOTEFOEF/ ST, I CHF v 7B BOEMKICHEBL TSR b7
DT, TOEFESIERCT S,

[0013]

FITC, AR EHOBERIERT 27200 3N L 0TH- T, ARADOENIZ
o I CF o RISV ERD IR I B S NGBS N Y — O W RELER

NI ZOBRAFNNFNONINFEFERVETERERETLI I LiChS.
[FE 2 R 5 12O DFE ]
{0014]

FEHRNZER T A7, AREOE 1 ORERICHY» A BEFOLR/SIVIL. BB H
- CHEFET B TFHIES N — U DTBR I N2/ SRV ER A F T 2 BEEENNALTH - T
. RUER/SAVEI OIS & BIECIEERR Sy — > L ORI RE S H/ Sy — > 2R L
R ERFRETS.

[0015]

FREDE 1 OBRIC P A BRI ST I HUT . 7SIV IRIC T CF» 72 85
FBUTH->TL, FREBRENNY = OEOFEF BTS2 Lick D, 24k
L Z OIS EBUCHER I N TEHER XY — o D RE R EET 5 Z L SEECR . F
ZebhE . AREGERE NS — ACHRES R LT WU BERORITSPeZCE - TIE

BOE Ex. 1002, p. 312
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390 I i - o 2298 5 OF 18

(5) FF2009-53390(P2009-53390A)

HIEGR/ S — SIS ORISR E DTV AT REEIIEF I NE W, 0, TREH
BHANS — o DRI S IS E . EHEGE P — Y ICESEARRPSEL TV 2] e
BIEFICREZ WOT, FERERMESZIT J L0k » TIEHERY 9 — > DA RO
HEZFAIT B LA TE L, 2O | FAEEDBERAE/ S LS| PERFAITIE
Tt T R EE TEOBWER /N A REZHETE 20T, BELNTLE
DIBREKHTE 3,

[0016]

B, AFECG D TIEEEGR ) L. a2 VERE. 797V FERER & A, %50
EEARNFVERSHAOERESPRNATWAERERT. T, FHRBCW I THRRE
o i, EHER TR RUCITEEES OSSR L CGREESERT 2 VWh 5

TH#iRL) 2ETLHTH S,
[0017]

F/:, FEEEROESRNE SR B WS, WECTREREE S —ld, 2o

IR AR T ORI T VWAI EWFE LW,
{0018]

R EEROERNZ/ A LIUE, FRERIRHY S — omRIcRERS L&
727 . TRADEESTICEIEIEO O — 7 Y53 A P TARERERE NS — oD
WO HESRETE I P TEL LS04 5.

[0019]

F7>, EEEBROBESNENSFITB TS, MR REGRB Y — X, To—iF
PR TSRS L, MRS BSOS REGRIE X8 — R L CESR SRS
DIEREBNNY — O TFICERIN T WA I 2P FZ Ly,

[0020]

RBBEROBENF/ SV LT, FRESR L/ Ny — AR L TEE S IER

B/ Ny — > % —HOMERSTL L TORATE 3720 BEARTFOBRE L2 TE 2

[0021)

27z, EEEEWEERT D20, AFEHDE 2 DREERICHH B EFNFE/ AL, B
i - THETE S 2 FHIEGR/ S 2 — U AR S R SR 2 T 5 BREE AN T
BT, BECIEHESR XY — v OEEREE ORI S —  OWiRSaEE HIE S ¢, Y8H
I L 7 BN Y — D E R FROWSICRERGE T 2R L L 2L T4,

[0022]

REIHDEE 2 DRERRICH ) BRI/ ST IR . JET RESH /Sy — 21

K22 L%, IEREH Y- EFHHAL THARESOBRES TEL LI I% 5,
{0023]

Wiz, FEESNEERT L 00. ARIFADOE 3 OBRRICH»H, S EXAENAFINOEES
HEiT, BEBERICH - CHEMLT A IEHER/ Y — U PR I NS AVEIRE R T A2ERL
SEINFIOFEET EICBWTC |, iRt/ YAV IR Eg - RiEtIEHER F — o s ORICA
REGBRMH S — > 2R L . Wit REGRIE /Y — > Olg oG EmEEic L D
BAHIL . BECTREGEHH XY — OB/ W dr o Fo & T, BTECIEHER
= ACHEE W PET A L BRI,

[0024)

RBBROESCZAINOBEFEICLI UL, FENEFER S DRIOEE R

FTHEINENFNOBEFEFRETE S,
[0025]

g7z, EEBROBSNE SANVOBRETEICB WL, WA RERRL T -7
WS IS e L S id, BUY S — > DEOREIC L D RECERES/ Y — o Olig %
BETAILPFE L,

[00261]
FRER L Y — o QRSO HS e 2 2. BHICIERER Y — o5 LT

BOE Ex. 1002, p. 313
BOE v. Paneltouch
IPR2025-01482



JP2009-53390 ... e — - S i 202 B OF 18

(6) FFRF2009-53390(P2009-533904)

WA Z EERTLOTIE WA, EHEHNS — L TWaTaRESASnWI b &
RTLOTH L., (T, RABROBSTHF HNOWEFEICLIIUT,. EHRESNR/ 2
—VHERRE L TV ATEEESRE W 3 N7 L D2 OWT O ABEIFHEER /Y — >
FHRE L TV A rEPERETL0T, HERET LEREFINNANORESI LT LT
EIATE | BEMSEFEET A, AT, ERA/ NS — PR L TV AR RS
WEHIMBS N L O TEBWET LZLESR L L5056, BETIERNRFE DI
FROTIEHNTE, BEREFIINDEGEIZ P ZABICIKETAZ A TEL LS
k.

[0027]

B E/e, LEEMZERT 5720, RFEIADE 4 DRSO 2B THEIEE. v
FTRIPCERHOER R/ SFNEWHLI L2 ERET 5,

[0028]

REBBEOETFHEESCINE., ERDE 3R EETLERLE AN EEALLZE
FHEZREIFELNS,

[3BAZ 52569 4 720 OB R OFRE ]

[0029]

PIT., MmEzsRL TARAORRDEMBELHAT L. HL . DTSRI HHEBE
V. ARG B Y BiRi{L T 2700 0EFAE AN & L TOWSSRT/NNAA R Z
DINFNOBEFEEZPIRT2LDTH >, FRFAT IRLICHEET A I L2EHT S
LTI L, B ROBEICEZN 2 L DOMOERBESDLOLEL GHEBLES L
DTH5.

[0030]

1 133EHER 1 TR A TSR SV OTFEBTH S . R213E 1 ol - 1RO
TH b, H3AER L DU AR OEATFEER., B3 BIZE 1 DL BEG OUEFRERE
. B3 Cidl 1 ol C S A PEB, B3 DiEE 1 DD S50 A PFHEETS 2
o A ISR 2 ICtR B TESHFORNSIIVOTEETH S . B5 AlIR4A DV AT DILK
FHEIX., H5 B3V BESOEATER, BS ClEVCEHrOEAFHEM., M5DIZVD
A OPEKFEHTH 2. 316 3R 3 ICR2WHEFOR/ AL DFEHATH S, B7A
(3B 6 DVIT AR OPE PR, B7 Bi3E 6 VI BERH SR KTFRE, B7 ClIX6
VI CE S DIEATRETH 2 . B8 ASARPDIMEITR/ AN LR L /—V
Ny Ea—2 %3 ETH D, R8BIZARBIDMESTT UL 2148 L I8 ESE R
FRTEITHS ., B, OPMFEICBITAFHBAOTOIC WS R BWTT,
FEREHMEHE E TRV LEREOKRE I L T80, FBVEHMEIGHREZRE
ZHETHFRLTEBYD | 45 L LEEDOREICHAL TRRSNTWE LD TIE AN,
€330
{0031}

Bl1 RUBI2IRT X Sz, FRIADEHE 1 ICHR2BSEFrF300 1, BREER
UEE RT3 24% (Thin Film Transistor : DIT, TETLEWI ) 5%k b A4 v IF
THRTEPBRINCTUVAER (DT, AREREWD ) 28, ZOARFER2 L3
FTHEICH T—7 4N FRUILBERZE BRIV A T—7 1 VPER (DT, CFE
WeWnd) 42, %2, ARBER2L CFER4 LBy — 6 2 AELTEED &
W, WEH 2, 42 —nith4 ik > CHZAVCHERICTISE 7 PSR A SR -
TWwad, o, K2 7TE, AREH 2 RIcRO/CEFERRUESHAGRSEBEN3 L LT
. CFEWA4 oA 7—7 « VP RUIRERSEIHED S L LTEhTIuRINTWA

{0032}

ZOWEFTR/ AN LS BRI ORI B IBR TS 5 KE SDH T AM» 6%
2 2HDOFELROFFeH — IR EMWTEES NS, D3 b—Ho2F—&ERICIIHE
RIWIFINZ AT B U7 ZRICEH L AR ER R ZOEFRERICES L TF TS
FERL THEBEDARIER2 2R L | oy —ZRICIZARBER 2 omFEgicE b

BOE Ex. 1002, p. 314
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390 e e S OO - 1 - L= 1

(7) FFH2009-53390(P2009-533904)

BT 72 2RICERITI TS v 7Y 22 ZOT Ty 7)o ATHENHE
BUZERTBIZESR (R) L 82 (G) . F(BYEDAT—T AT L, ZDHT—T 4
NP EFED LDICERTAGE (28 ) BEEFBERT S, 2LT, Zhbdey—EiR
DFRAMEAII T T2 OGN T 2= X DD &Y, Z OB D &¥7vy—
HFDIMAUNZ A 7 T4 THZETTHESRESOTETHEL TERS ¢, #EH DE
RDISFMCHETT B . 272, FEIS R SHIVCHEEPHAIN D Z L iz X DilSEFST
MRATHPEEER NS, TR TEPBRINCERIZAREIRZ, 25— 7 1 VIEHE
REINTIRBZCFERA L >T05,

[0033]

AREW 20, HmT5E82a. 2bRUEN2c, 24d%2FT 2B ROEEL,S
20, —HOEN 2 b BUEIL 2 diilizid, CFHEIR4 LD &b 7B rMRICER S
BERHLE 22X, 2YHEBRINTWE, CALOIRHLE2 X, 2YIicld, i&AEREE
DICF v 7HEESINLZERD I CF o7 EFHEES 1 ~S408rohTni, Zh
SN CHF oy IHEHELS 1 ~S4D3 5, 10D 1 CH o 7BHEEHS 14, #02d
BORELE2YIZH > T A= FIASHI CF v rPEESh, {1 CF v 7R
THIES 2~S 4%, BEL2bBIOSRHE LB 2XICH > TEFRFRIC/—ARFA/NHIC
F oy FHEEINDL LI >Tn5,

[0034]

BICHF v 7EHERS 1 ~S4AMcid, EFPCENLTANSNAEZMESR2IC
Foy PIZATIT B72OOEEERL 1. L 2R SN2 ERBEOA BN 7 HgF t
I N &£ RREBDAMICERINSY —AESW, ~SW, RUF—MRGW, ~GW

o KBRS N EEEDOHIHANY TRETF o v ¢ PEERINTWVS, 2B, HI3CiC
mIC%/Tf§£ﬁ51®Aﬁ%A/7m%¥tyN&U&ﬁ@h/?ﬁ%?touv
ARENTVES,

{00351

Fiz. 1 CF» 7HRERS 1 1513, BN T—MEGW, ~GW , g
%%H’C%Hﬁéh’(ﬂlm’ﬁﬁﬁ (ARFER 2OERFM) B> TEAIISHTWS, Z

L RE2b RSN/ CHF v EREES 2~S 4513, ElEDY —ABSW
1~swzﬁ§wh%mmﬁE%%H EHINTH I DR (AREIR 208R 5
YR TEAESRT WA, 7B, M1icBWTik, I CHF v B8 sS 2613V —
ASW, ~SW, |, ICH v 7rEHERS 3,63V —A|SW,. ,  ~SW, ., IC
Fo TR S 4 513V — 2 SW, . | ~SW, PBERFREHIRTWS, 2L
FROF=FEGW, ~GW,, V=2 SW, ~SW, {&. BbRLAVEREEZ ML T
BWCHERS IR THE SNFRERD AP MY 7 ZRICER STV, 372
L= FEGW, ~GW, Y/ — 2 SW, ~SW_ r THIN L ZFhFhoidics —
PRGW, ~GW , [CHIM3NAEEESICL>TA Y TERAS v F 2 7R FLLTHT
FT, B, V—ZSW, ~SW,_ [CHISABZMBESHFTFTEALTERSINAS
HEREESERINTWS, ZRHDF—FEGW, ~GW _ BRUY—23SW, ~SW
o, ENESEME. MIZECr. Al Tihbanichs22EHEEL LizLoh
57 BB — TR ISR T WA,

{0036}

ARIER2RADOED 2 b (THEIEET 2 —Eiis. FMEHHEIRBICERINIFPC:iE
BT B IDDEEORDBESR T THRIT LN TV, BEmTTE 1 Co v 7 EEER S
1~SAMDHAEISVTHEEFL o 263, RELE2X, 2YZEESIAEL, B
IEFEGEL 1. L2 THARZPIERSINTWA, 51, 2850 L 1. L2135 —
FEGW, ~GW_ XA—D8EERFERL, ¥~ FMEGW, ~GW , 2BR$T2TELHE
—TRETERINLLHE LW,

[0037]

DT, M1 RCH323HEL T, ARERZICERINLERISEL 1., L20#H
BHEZOWCESAT S, M3 AITRT L i, BT TS, BREoERgyT, ~T

BOE Ex. 1002, p. 315
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390 : - o PACR 8 0T 1S

(8) FFH2009-53390(P2009-533904)

MBEU Ty ¢ ~Tz 5%, Zh6DERRTFT, ~Tz 3RA2 blizih-»T—Fliz
BEkSNT W3, 2o, ZhodERETT, ~Tz OlEERCE, By P L P
o WENEFNGERITSNT WA, I, BEmT T, ~ Ty »omLEENC I CHy 7iER
IS 1 RU'S 205 IZ FRENBE/Ny RP 5 . Py BERITHENTWA, &8/ Y

v FP | ~P 4 i3, PRUROBE T Q— 7 ORAPEMTE 5 L D IR S WEE %
HTLETFATHEBRENTWS,

{0038]

BHARDESET T, ~Ty BU Ty +  ~Tz DIB, EEERT T ~Ty IC3HER
ARDOE 1 EFRES L 1 PEE I TEBY . COEREGRL LIZRI 2 bicih»TEERI 1
TICH» 7ESREHS 2. SINDZEANENY THETF L n KERSATWS, &
7o, BEROR T Ty + 1 ~ Tz CSEEEROSE 2B L 2R3 hTB ) | ok
BEML 23R 2 b ROV 2 AiCii-» CERSNATICHF vy HEHEERS 1. S4A9
BATHE S 7HEST L o IKERSIRTW5S,

[0039]

B, BoEREL 213, BMETA 2o0EREMBLa LbREILcELdEh
LSEREINTWS, Zo05b | SEEEEL alli I C5 v s 2 AH
THERT L & 1) EEEREL b3 I CFy REEEES SOATMI S I HET L
N, BB L clX I CF v B S A ND AP 7T L [ & 2. B
B L di3 I CF v 78RR S 1 O ATy THE Tt | ¢ ISEhTIERSIT
Wi,

[0040]

Fo, Bl B2ESEML 1. L2, 3%bb, 7RV ERZ2ORED2 b RV
50 2 d ORERECIIAF B/ S —2 D1, D2HEHRINTWS, ZOFRE
BMBHNZ—2D 1. D23V BB 20BESR» SFZIE0 . 02 5mm7ZTRHED
frE (H3D2E) ICBLTHBY . 20EE. FIZIE0. 03mmTh->T, DL
REGERHNY—> D1, D28 Lb, LdXi, fI2IF0. 1 mmihTna
B, BREGEL L, L2OEEEMZIZ0. 005mmTHYD., FEHEHLL. L
2EEOBIRBEIAZIE 0. 03mmiZ>T Wb, THOHDARESRHISZ—2D 1,
D235, RRERMIL/ (Y — 2D LGBENy KP 1, P3E. RUTRER®RIL xS
—rD 23HENy FP 2, PARR ZNFHERTAHLDEL>TnE, INLOFE
Bl sy —o D1, D203, #itmL 1., L2 2By — MGW, ~GW,, &
Fl-otfEz#EHL . S~ FRGW, ~GW, 2BRT2IREEA—ILETEBRINS &
wELwv,

{0041]

1., B2EEEGEL 1. L2, BT TIESEShIFPCHL I CHy iR
FHEES 1 ~SAHEHSNA I CF vy TIIENMEST R EETLEFTHE LTV, Z
NoDELl, FB2ERERL 1. L2, FEESLEETIERTH D Z LiroaFREg
2B EHESRICHIET S, i, ZOFEEMCBIT 28T RERBRIYSZF—>D 1|
D2k, BERYL LCGBIMLY 3= —2Th 5., M. ST RESHEH/ P —>D 1
LD2ELT, Rk SIRICHBRINTW L — I RBEERFHTAZ LICIOBRL
TL I,

[0042]

FRLES, SFAREEMRE/SY—>D1., D2i3sE1., B28kmwmL 1. L2
OIME] ( ARZEIR 2 DFEIRENICELIEWEE) 2HL IS ICRESR WA (X138)
. COMBICEERTA I LD WEFTRNANL 1 OB TRIEBWIAREH 20H
B RITRPRASHFET 2 L, WIHICARER B/ Sy — D 1, D 22KiRpFAE
F5., FLT, ZORITRPRHELEFREVWEZONEICH 251, E285REMEL 1. L
2FTHEBH WU L LIZh s,

[0043]

AT . TNSOFREMEHENRY—>2D 1, D 2% WA RES/ Sy — g e

Ry

BOE Ex. 1002, p. 316
BOE v. Paneltouch
IPR2025-01482



JP2009-53390 S — Page 9 of 15

(9) HERH2009-53390 (P2009-53390A)

HEHG 5., PREW O —VBEFED 3B, gL, &Sy KP 1, P2RU
P33, PARNCAIZH L 2 FARERMEH/ 2 —>D 1, D 20EEHEIC L - Tithind
. COEMBEEE, BENY FP 1, PI3BRUHENy FP 2, PARBICERZEML
T, ZOEBOFELHNT 5 B BREFEREHWUTORA . JoMmEFEIL, #iZ
. ANEomEIa-7 2 HBELT, I CF v rRERodEes ic 2 oRE 77— 75 K
NV FICEMS S CEREESICIEDELZ ML TEAELZSTETAZ 22k D .
FEs Sy KRNI I N T RERR Y/ S —>D 1., D 2OMBoEESHEIN S
. B, R TG T LR ISR L T g E R IERIES R E <0 B L ooiEsid i
BEnadd, ThbBmeaxd,

[0044]

COEEREIC LD FREHRHE N NY—2D 1. D2oWFhd 1 A TLERL TW
PUTEBLVO T, SFRRESBE/NNY—~>D 1, D2ONREERIcRHETEs, £
LT, AREGE/ SY—>D 1, D2HEHRLTWA L | ZRODAREEMREINS —
D1, D2IEIERRE (M2ZIF0. 1mm) 2BWOGAERELTWASL, B2
BEGEL 1. L 2557 2 IEHEGE/ P — DR H 2 WIGHIP L L T W 2 TSRO T
ENOT, FREGEE/ SY —>D 1, D2ORESBRESIILDZ—ETRMKELT
MBI NS, ZOBEZ, ARFER2ICICHF v 72T LHICEMTE 20T, 8
TROBVGEMTIARMEFBRTE S,

[00451]

COBEICBWTTRERBRE/ NP —>D 1., D 20l ST —IERRaGE #
SESHLBETL, EBEREINTWAE 1., B2ESmHL 1, L2rsh s EHiE
ING — RS B VI L Tiend o (RER) PRAL TWAREEEYH S, &
DEILRBEWHELCLE S Z LSRR ELIRREL 20T, FREEH Y
—>D 1., D 2SI SN T—ET RN HEIN LD ONWTUIe THNHES
FHGWEEREZT, S, COHEBERCEI-T. 1. #2888l 1. L2oiE
BEHEANLZLICLED, ERDL 54— IBARGE HIEINIZ L DDPIZRALTWER
REEITEILHPTELDOT, BREFBR-TCHARREMLCHELTLEZ I L 5%
EERHETEL L3075, Lird . BEREL 200U 570 WNHILER 2 DEE R
REGEH/ X2 — D 1, D 20EBOFECL > TEFEZN T WRDOTRBSA < %
0. BEREOEAPESESIRCS 2 BB W, B, Zo RMEFEIIBEN
FCRET B LT, P, EHER/ ST — V2 REL . sy —> 2 il
7o, Y — R REOSI TR LD L TL Ewv,

{0046]

ZD Xz, ERER L OESEFST AN LIZBWTE, ARER20BE LES2X.,
2YICEEE SN B EHESRR NS — > TH L1, HE2EREREL 1. L 20BIMNIRICH
BESBH/ 2 —>D 1, D2HESRETWA, FLT, 2SAVERICI CF v e
HILHTH-TL, INLORRERSREY—>D 1, D 2OMBOHEEL BT 2
ZEED, ALK ELZOARBEIRZICEESNAEL, S2E5EMEL 1, L2oR
BEWETHZ EHFEUSL S, T20b b, ARESEME/NPZ—>D 1, D 2IcHms4E
ECWRIUE. 1. B2ERESREL 1. L 2B 2 WISHIRHESE T n AT EE
PIFEEINS W, 2o, FREMHRE /XY —>D 1| D 20MESmLSh/css, &8
1. B2EEERL 1. L 20NES 5 IR U0 A TTEMESIEE ISR W
T, AEEEMEEIT I LiCE - TEL, B2HENEML 1. L2OMES 5 Wit
PUEOHER AT 2 2L TE %, L, CRAODAREMMH/<¥—>D 1, D2
DIEBE TS 2 TRIESTISR/ S 1 DEETREICBIT 25RO TIT2 20T,
BOBETIRMER DL L 304D | EiETROBYORE CHIRAFTR/ L 1
T o A& EHMOn A LET 2 Z LA REL 20 5.

[ ShtafEl )

[0047]

Wz, B4 BB 5 20 LT, ANFEOKFEBEE 2 1262 SR SV RN Z 98

BOE Ex. 1002, p. 317
BOE v. Paneltouch
IPR2025-01482



JP 2008-53390 : - : — . Page 10 of 15

(10) FFE2009-53390(P2009-533904)

FREFEEFIAT L. REER 2 ISR 2 ESFOR AL LA, EEElSSRoR AL
1 L HBOERE Z<ELTWLDT, BT LHWMRIFRICIIF LFS 26 L TEESIN
FERL . B ARBRICOWTOARLITICEEATS .

{0048]

EEUENEF 1 OWRFTT AN LIS, FREFNOARERSH /S —>D 1, D2DW
BT Sy KPP ~P 4 33RUCHER X ST WA, R 2 ICR 5 BAFR/ AL
1A, SRHOWENYy RP, ~P, D35, BENNy FP, | P, 28E& | WERicH
BYRESSHTT, . T, THBENYFP, |, P, {UHLALDTHS,

{0049)

ZOOWERFOR/ VAL 1 Al 2RDF REGMEH/XY—> D3, D4DI B, —HFDOD
BESESH/ N2 — oD 3%, —8E Xy FPg iCEER S, s Emiim T TokR
EICIES AT T (SRS T WS, 4B, JoEsmT T i, 35 1 H5E
BML1DIBEIE (D2 DEA2 bicELFIELME) ICERSIAEREMRD 358
BERINTEY, ZOEERBL 1 3RI2b B> TEHENTWE . O RER
Bty —D A4l —8BPRA/ Ny RP 4 ICER Sh, R EEsET T oamsic i
BT AERET T ICERIATWS, b, JOBERT T, (X, B 1ERREL 2
DHIBEINR (2% DRI 2 b BRUSE 2 AICEL IS LAMNE ) CEHZH SR8
DAFERINTEBY, ZOESEHL 2, BRI2bREL 2 dicii~» TEHSNT
Wa,

[0050]

ARESEF 2 DM RSN L 1L ARRBIT AT RESY Y — UBEREL, BT T,
EHEENy RP g RUEESR T Tz W/ Sy FP, L ORIT, LEEEME 1 ICBVWwTE
BHL 7ot s R LTI b s .

[0051]

R U7 ARESESEH 2 1215 2 Jiansorn/ ol 1 Al b . _BEREE R 1 DIRGETR SA
MLz THENXYy FPy . Py, 2HITERDT,. &Ny MP, | P, 2BRT A
2D ANR— A% ARIEIR 2 HICFERT 5 0857 <7 V) | SEFEDHEGSFR/ SAVOIREE
BALOBTEBICAIL 2352473 T L EEL % 5.,

[SEhEE]
[0052]

Wie. H6 RURT 2B LT, FFEBHEHOEMR 325 TmFon/ S 1 BRUZ D
TRIFOR NIV 1 BOREF X AT %, REBPIS IR WA 1 BlE. |
SRR 1 R 20TV 1. 1 ALISEOEBREZEZ<<ELTHADT, 58T
AERBRICIA LFSE T L CEEFHBAZERL | B 3BRICOWTOARFETS.,

[0053]

FEEEMH 1 DEREFTR N AFL 1. FREMBH/ S — 2 LT ERES/NY— >
LIIANC Y S — DRSS — S REEEL T 20 I —Oi# S — Y F W TR RES
OHHET D L5 IS ->Cnie, L L4h s . ZOEEM 3 IR TR/ 1 B
(3. ¥ 3 —ES A AT, IEHERE N Y — > 2 T RE B FICH A L T EHENS 2
— > OWERED 5 WIS LOBESTREL 2B L S I LA LDTH S

[0054]

Thbhb | KEBHS3OWRSFoR/ AN 1B, 1. FB2EREEL1I. L2955
FREFNOEZRFICHET 2 AL 1, . L2, 2FHALTCFRER/ N — V2B
LCvid, BLLIE. —HFOERARL 1, 370OmSHEHC TERE 3. i
L7xnigAi L 1, . L1 OEEHE/ iy FP, | Pylz. fodssmsL2, L #
DOWIEESEFHC T AR Sl S, il Lol 2, | L 25 s RSNy R
Po . P, FRFRESHET L. 8. ZRLOEDEERO S 6 BE/Xy KP4 28
FESRAOMAREL 1 2 oW TR 2Z BB LT WA,

{00551}
ARFSER] 3 OWTR/IAIL 1 BICBIT A FRERMY S8 — &y, E30SEhEH 1

BOE Ex. 1002, p. 318
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390

Page 11 ¢f 15

{(11) FFFH2009-53390 (P2009-533904)

CBWOERBIL SR LR U FE T b, ZOBERFSRSA 1 BICk2 L IE
BB/ P —> DIEEREGEL 1. L2903 5D 1 K2 FRAESEH/NY —> L LCIHREAT
BE0T, AERBERRL S~V 2 BRTE I 40| FREFOWENTEZ LS
%3, 72720 0 S TITONSHEEDIER. i H 2 IR LSRR 72881
. BRICEAEEZTO T TL LS. PRMAE L TEERPOBERSTIR/ AL 1 BOBE
BRI WA,

[0056]

PLE. ZRFEEFOERF 1 B2 2 L TERNF VAL E L TEAFoR/ Lo fl % 380
L7z, ZDX SR FEHDEENF/ L. N— Y asBa—2  EHEEEE i
SR L Y OBETREBCHHTAZILPTES, 20535, BEREENNFLT 1373
—YFNArE2—2 7 OICERALLHAZEIS A, HULSERNEFE/SAN 7 62 #HWE
SERRT SIZERALBERS BIZTRT, 72/5L . IR6/—Y L arCa—32 70k
UHAREIEE 7 5 ORI Y EE CBHMTH HDT, FHHAHINIEET S,
[Emo MR 703180 )

{00571

{341} SEhEpl 1 I2fR 2 BRI AV OFERETH S .

[ER] 1ol —-1EOMEHTH S,

[B3) B3 Al 1 DITTASHSONEFRE . B3 Bl 1 DI B 5 Dk P
. B3 CIIR 1 DI CERIFOIEATER. B3 DIEE 1 DI D A OIEAEFERTH 5

(4] EhEH 2 1264 2 MR/ SOV OTFHETH 5 .

[Bi5) BI5 AlZ4 oV AF oA TEE. B5 BlEV BESOIAFER. H5C
(IV CESOIATER. 5 DIZVDESOAFERTH L.

(6] E5Ef 3 IR 2 R SOV OFERTH 5 .

[E7] 7 AlZB6 OVIIAEHONEATFEB. 57 BiiBl6 VI B &5 kAT
. E7 CliR 6 oVIICEHHOUKTERETH 2 .

(8] I8 AlIARHDTERTR AN BHRLAN—Y NI 2 —F 2R THT
H 0. B8 BIZAFIHORSLICT/ NIV R L - R SR RIHTh 2.

[X9] B9 AldfeskFtoBsaEFR/ SANOFEE. X9 BI3XO ADIXBESOILA
H. R9 Ciz9 ADIXCEIFDIEAFTH S,

[(10] 1 0 AlZFERE ORI/ SRV DRI F BRI o AR, ®1 0
BitskiEhiorE70—7OFERITH L.

[FF5oEiEH]

[0058]

1. 1A, 1B 5SS/ 2 ARIR 2a~2d:38 2X. 2Y :RHEL
B O4:CFHEE 6:3—A 7:¥5 D1~D4: FAESEEY—> FP
Co$gir—7N L1, L2, L1, L2, M Ll, Llsg. L2,
L2s - lESE La~Ld:EEEE P, ~Py :HENY R S1~84:1
CFvw 7H#HER GW, ~GW, : F—PF SW, ~SW, :V—23 T. T, ~
Ty t 88T Lo ADENC ST tou o : BADSCREET

BOE Ex. 1002, p. 319
BOE v. Paneltouch
IPR2025-01482



4P 2009-53390 Page 12 of 15

(12) FBA2009-53390(P2009-533904)

{311 (2]

T
o
< 5 4
o~ g2 6 4 2z
) R
""{_J_ [;'/ /f/f/'{////fl-/
™7 ol

:::::;:::&‘

B
GRS AR 0 T S,
(PP APAP PP RIS,
T oy L b g

e {1

(B3] (4]

St

(‘Nf

MR,

2a

o
t iei\-j;/'- 7
O

-

3D

BOE Ex. 1002, p. 320
BOE v. Paneltouch
IPR2025-01482



Page 13 of 15

33904)

5

FBA2009-53390 (P2009-

(6]

(13)

{E5]

JP 2009-53390

| HO00R@R® | o
Cese8 | &
ﬁ E_ amo@@@ov @

3
msA

By

(18]

ISR

a6

[E7]

IPR2025-01482

BOE Ex. 1002, p. 321
BOE v. Paneltouch



JP 2009-53390

{91
Eea o
o
12 11
\
T
1Y
v
S]v{ﬁ
s2 53 54 ke
¢ § ¢

(14)

[Ed10]
Z10A

...page 14 of 15

FiFA2009-53390(P2009-533904)

R

BOE Ex. 1002, p. 322
BOE v. Paneltouch
IPR2025-01482



JP 2009-53390 i . P ...Page 15 0f 15

(15) FEFA2009-53390(P2009-533904)

F & —A,(2x3#) 56435 AA17 AA19 BB12 EE37 EE41 EE43 EE47 KKO5 KK10

BOE Ex. 1002, p. 323
BOE v. Paneltouch
IPR2025-01482



Electronic Patent Application Fee Transmittal

Application Number: 13151362

Filing Date: 02-Jun-2011

Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO

Filer: Melvin Kraus/joy aiken
Attorney Docket Number: 520.51700X00

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

BOE Ex. 1002, p. 324
BOE v. Paneltouch
IPR2025-01482



Description Fee Code Quantity Amount Sull)J-S'I';(i:sa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180

BOE Ex. 1002, p. 325
BOE v. Paneltouch
IPR2025-01482



Electronic Acknowledgement Receipt

EFS ID: 17745797
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457

Filer:

Melvin Kraus/joy aiken

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.51700X00
Receipt Date: 23-DEC-2013
Filing Date: 02-JUN-2011
Time Stamp: 16:34:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$180

RAM confirmation Number

4281

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)

BOE Ex. 1002, p. 326
BOE v. Paneltouch
IPR2025-01482



136117
1 Transmittal Letter ids.pdf no 2
31761957 ce0f4f655056ee5a7c807e5665¢C]
bbc
Warnings:
Information:
Inf tion Discl Stat t (IDS) 319219
nrormation pisciosure statemen
2 Form (SB0S) sb08.pdf no 2
a488f0f65a30e1b2b2dc64dfd5c414b1cleby
7c43
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
901302
3 Non Patent Literature npl.pdf no 7
9f9c44e6bf588300fa7a3cc6244a5d96fd994]
Warnings:
Information:
5234333
4 Foreign Reference ref1.pdf no 45
b4d30d86400bebed5106abf689854ee31e
53bcbb
Warnings:
Information:
2330882
5 Foreign Reference ref2.pdf no 16
090aaelca7e149f1b08Hb0873d893c79a761]
Warnings:
Information:
30216
6 Fee Worksheet (SB06) fee-info.pdf no 2
e25¢72a5¢5a52485266fa85a23e4947fc781
e/2e
Warnings:
Information:
Total Files Size (in bytes):| 8952069

BOE Ex. 1002, p. 327
BOE v. Paneltouch

IPR2025-01482



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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520.51700X00
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: ANNO, et al.
Serial No.:  13/151,362
Filed: 6/2/2011
Title: DISPLAY DEVICE
Art Unit: 2697
Examiner: K. Lee, Jr.
Conf. No.: 4779

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR1.97 & 1.98

Mail Stop: DD

Commissioner for Patents December 23, 2013
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application, applicants are submitting
herewith a copy of a communication issued in connection with a corresponding foreign
application, a listing of US documents and a copy and listing of the non-US documents
listed in the attached form equivalent to Form(s) PTO/SB/08A and/or PTO/SB/08B for
the Examiner's consideration.

This information disclosure statement is being after the mailing date of either a
final action or a notice of allowance in the application and is accompanied by the fee

set forth in 37 CFR 1.17(p) and the following certification specified in 37 CFR 1.97(e).

On information and belief, | hereby certify that each item of
information contained in this information disclosure statement was first
cited in any communication from a foreign patent office in a counterpart
foreign application not more than three months prior to the filing of this
statement.
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To the extent that the documents listed on the attached form equivalent to
Form(s) PTO/SB/0O8BA and/or PTO/SB/08B are not in the English language, the
requirement of 37 CFR 1.98(a)(3) for a concise explanation of the relevance is satisfied
by an English language version or translation of the foreign patent office report citing the
documents and English language abstracts of the foreign patent documents.

It is respectfully requested that this information disclosure statement and the
documents listed be considered by the Examiner.

The required fee is being submitted concurrently herewith.

Please charge any shortage in the fees due in connection with the filing of this
paper, including excess claim fees, to Deposit Account No. 01-2135 (520.51700X00),

and please credit any excess fees to such deposit account.
Respectfully submitted,
ANTONELLI, TERRY, STOUT & KRAUS, LLP
/Melvin Kraus/ /’ﬁ

Melvin Kraus
Registration No. 22,466

MK/jla

1300 North Seventeenth Street
Suite 1800

Arlington, VA 22209
Telephone: (703) 312-6600
Fax: (703) 312-6666
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00 4779
20457 7590 02/28/2014
ANTONELLI, TERRY, STOUT & KRAUS, LLP | EXAMINER |
1300 NORTH SEVENTEENTH STREET TEE IR, KENNETH B
SUITE 1800
ARLINGTON, VA 22209-3873 | ARTUNIT | pamNuvmer |
2697
| MAIL DATE | DELIVERY MODE |
02/28/2014 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
13/151,362 02 Tune, 2011 ANNO ET AL. 520.51700X00
EXAMINER
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET KENNETH B. LEE JR
SUITE 1800
ARLINGTON, VA 22209-3873 ART UNIT PAPER
2697 20140225
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

IDS dated 12-23-13 has been considered.

/Kevin Nguyen/ /KENNETH B LEE JR/
Primary Examiner, Art Unit 2697 Examiner

Art Unit: 2697

PTO-90C (Rev.04-03)
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KBL/

Substitute for form 1449A/PTO Complete if Known
Application Number 13/151,362
INFORMATION DISCLOSURE Filing Date 6/2/2011
STATEMENT BY APPLICANT First Named Inventor Kouichi ANNO
Art Unit 2697
(use as many sheets as necessary) Examiner Name K. Lee Jr.
Sheet | 1 [ of | 2 Attorney Docket Number 520.51700X00
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials’ No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Appear
US- 2010/085320 4/8/2010 Kuwajima et al
US- 2008/0144023 6/19/2008 Shibata et al
US- 2006/0038580 2/23/2006 Hasegawa et al
US-
Us-
Us-
us-
uUs-
us-
uUs-
uUs-
uUs-
us-
uUs-
us-
Us-
Us-
us-
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines,
Exa_u_niner Cite: Publication Date Name of Eatentee or Where Relevgnt Passages T
Initials’ No. Country Code®~Number*-Kind Code 5(if known) MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear
WO 2008/136153 11/13/2008 Sharp Kabushiki Kaisha Ab
JP 2009-53390 3/12/2009 Epson Imaging Devices Ab
Simature | /Kenneth 8 Lee Jy Comsidered | 02/25/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. § Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commisslioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KBL/

Substitute for form 1449/PTO

Complete if Known

Application Number 13/151,362
INFORMATION DISCLOSURE Filing Date 6/2/2011
STATEMENT BY APPLICANT First Named Inventor Kouichi ANNO
Group Art Unit 2697
(use as many sheets as necessary) Examiner Name K. Lee, Jr.

Shest | 2 | o | 2

Attorney Docket Number

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 2
X& 21 . ° ; : T
Initials™ No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.
Copy of Office Action issued in EP Application No. 11168485.8 on November 13, 2013
Examiner Warne N 7 Date
Sianature /Kenneth B Lee Jv/ Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MP
considered. include copy of this form with next communication to applicant.

EP 609. Draw line through citation if not in conformance and not

" Applicant’s unique citation designation number (optional). * Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 120 minutes to complete, including
gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing the this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Substitute for form 1449A/PTO Complete if Known
Application Number 13/151,362
INFORMATION DISCLOSURE Filing Date 6/2/2011
STATEMENT BY APPLICANT First Named Inventor Kouichi ANNO
Art Unit 2883
{use as many sheets as necessary) Examiner Name
Sheet | 1 [ of | 2 Attorney Docket Number 520.51700X00
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials’ No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Appear
AA US- 2010/0134137 8/3/2010 Kida

us-

us-

us-

uUs-

us-

uUs-

uUs-

uUs-

us-

us-

us-

us-

us-

us-

us-

FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pag\?’\?ﬁggg;;?alﬂ >
El)::t?;sg?r ﬁgs Country Code’~Number®-Kind Code 5(1'/ known) P&%{?g?me App?(;mme ooff;?;:ngzi:r;ent Pas;z%?:so;\::elz\r’am Ll
WO 2008/136153 11/13/2008 Sharp Kabushiki Kaisha Corr
AA

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 801.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols
as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number 13/151,362
Filing Date 6/2/2011

First Named Inventor Kouichi ANNO
Group Art Unit 2697
Examiner Name K. Lee Jr.

Sheet I 2 I of l 2

Attorney Docket Number

520.51700X00

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials™ No.! item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.

T2

December 10, 2013

Copy of English translation of Office Action for corresponding Japanese Application No. 2010-126877, dated

Examiner

Date
Considered

Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MP
considered. Include copy of this form with next communication to applicant.

T Appticant’s unique citation designation number (optional). ? Applicant is to place a check mark here if English language Translation is attached.
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substrate, wherein the pixel substrate is provided with a first inspecting
wire along its outer circumference and resistance inspection of the first
wire is carried out by using a first inspecting pad electrically connected
with both ends of the first inspecting wire, (continued to extra sheet)

L. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

o

D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.
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Electronic Patent Application Fee Transmittal

Application Number: 13151362

Filing Date: 02-Jun-2011

Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO

Filer: Melvin Kraus/joy aiken
Attorney Docket Number: 520.51700X00

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)J-S'I';(i:sa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180

BOE Ex. 1002, p. 383
BOE v. Paneltouch
IPR2025-01482



Electronic Acknowledgement Receipt

EFS ID: 18337307
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457

Filer:

Melvin Kraus/joy aiken

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.51700X00
Receipt Date: 28-FEB-2014
Filing Date: 02-JUN-2011
Time Stamp: 15:04:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$180

RAM confirmation Number

1657

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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140491
1 Transmittal Letter ids.pdf no 2

7f22094868838c305c9ba75767 eelcda7 512
20

Warnings:

Information:

Inf tion Discl Stat t (IDS) 320610
nrormation pisciosure statemen
2 Form (SB0S) sb08.pdf no 2
b8bc1118045a8fad7390567a5e8b2f6d039)
e90e1
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
160094
3 Non Patent Literature npl.pdf no 2
e4a6fd 18bcf8b2e3ebd809b913cc4 156544
Warnings:
Information:
5301489
4 Foreign Reference ref1.pdf no 45
2311010413476cf4215ac1d56b260810e0ff|
2e63
Warnings:
Information:
30217
5 Fee Worksheet (SB06) fee-info.pdf no 2
5f02641b59999a3bc2b7af9db7cdda880e7
Warnings:
Information:
Total Files Size (in bytes):i 5952901

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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520.51700X00
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: ANNO, et al
Serial No.:  13/151,362
Filed: 6/2/2011
Title: DISPLAY DEVICE
Art Unit: 2697
Examiner: K. Lee Jr.
Conf. No.: 4779

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 & 1.98

Mail Stop: DD/Issue Fee

Commissioner for Patents February 28, 2014
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the matter of the above-identified application, applicants are submitting
herewith a copy of an English translation of an Office Action in connection with a
corresponding Japanese Application dated December 10, 2013, a listing of a US
document and a copy and listing of the non-US document as listed on the attached form
equivalent to Form(s) PTO/SB/O8SA and/or PTO/SB/08B for the Examiner's
consideration.

This information disclosure statement is being submitted after the mailing date of
either a final action or a notice of allowance in the application and is accompanied by
the fee set forth in 37 CFR 1.17(p) and the following certification specified in 37 CFR
1.97(e).

On information and belief, | hereby certify that each item of

information contained in this information disclosure statement was first
cited in any communication from a foreign patent office in a counterpart
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foreign application not more than three months prior to the filing of this
statement.

To the extent that the documents listed on the attached form equivalent to
Form(s) PTO/SB/O8A and/or PTO/SB/O8B are not in the English language, the
requirement of 37 CFR 1.98(a)(3) for a concise explanation of the relevance is satisfied
by an English language version or translation of the foreign patent office report citing the
documents and an English language patent family member.

It is respectfully requested that this information disclosure statement and the
documents listed be considered by the Examiner.

The required fee of $180.00 is being submitted concurrently herewith.

Please charge any shortage in the fees due in connection with the filing of this
paper, including excess claim fees, to Deposit Account No. 01-2135 (520.51700X00),
and please credit any excess fees to such deposit account.

Respecitfully submitted,
ANTONELLI, TERRY, STOUT & KRAUS, LLP
/Melvin Kraus/ Hf.

Melvin Kraus
Registration No. 22,466

MKi/jla

1300 North Seventeenth Street
Suite 1800

Arlington, VA 22209
Telephone: (703) 312-6600
Fax: (703) 312-6666
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PART B- FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to:

Or Fax

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

(571) 273-2885 520.51700X00

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 5 should be completed where
appropriate. All Further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
Indicated uniess corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “FEE ADDRESS” for

Maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)
020457 7590 12/02/2013

ANTONELLI, TERRY STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET
SUITE 1800

ARLINGTON, VA 22209-3873

Note: A certificate of mailing can only be used for domestic mailings of the Fee(s)
Transmittal. This certificate cannot be used for any other accompanying Papers
Each additional paper, such as an assignment or formal drawing, must have its own
certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United States
Postal Service with sufficient postage for first class mail in an envelope Addressed to
the Mail Stop ISSUE FEE address above, or being facsimile transmitted to the
USPTO (571) 273-2885, on the date indicated below.

(Depositor’s name)

(Signature)
{Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/151,362 06/02/2011 KOUICHI ANNO 520.51700X00 4779
TITLE OF INVENTION: DISPLAY DEVICE
[ APPL.TYPE | SMALLENTITY | ISSUEFEEDUE | PUBLICATIONFEEDUE | PREV.PAIDISSUEFEE | TOTALFEE (S)DUE |  DATEDUE |
Nonprovisional NO $960 $0 $0 $960 03/03/2014
[ EXAMINER [ ART UNIT [ CLASS-SUBCLASS ]
LEE JR, KENNETH B 2697 345-156000

1. Change of correspondence address or indication of “Fee Address: (37
CFR 1.363).

D Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122 attached.

agents OR, alternatively,

D “Fee Address” indication (or “Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys 1 ANTONELLI, TERRY, STOUT

& KRAUS, LLP.
Or agents OR, alternatively,

(2) the name of single firm (having as a
member a registered attorney or agent)
and the names of up to 2 registered patent

attorneys or agents. If no_name is listed no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation as set forth in
37 CFR 3.11. Comptetion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
1) Japan Display Inc.

2) Panasonic Liquid Crystal Display Co., Ltd.

1) Tokyo, Japan
2) Hyogo, Japan

O

4b, Payment of Fee (s):

Please check the appropriate assignee category or categories (will not be printed on the patent): Individual

X O

Corporation or other private group entity Government

4a. The following fee(s) are enclosed:

Issue Fee D A check is enclosed.
Publication Fee (No smail entity discount permitted) Xl Payment by credit card. Form PTO-2038 is attached.
Advance Order-# of Copies 4 |E The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 01-2135.

5. Change in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D
The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. NOTE: The Issue Fee and

Pubtication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in Interest as shown by the records of the United
States patent and Trademark Office.

b. Applicant is no ionger claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

/Melvin Kraus/ MK.

Typed or printed name Melvin Kraus

Authorized Signature

pate: March 4, 2014

Registration No. 22,466
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Electronic Patent Application Fee Transmittal

Application Number: 13151362

Filing Date: 02-Jun-2011

Title of Invention: DISPLAY DEVICE

First Named Inventor/Applicant Name: Kouichi ANNO

Filer: Melvin Kraus/Sharon Dickenson
Attorney Docket Number: 520.51700X00

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
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Description Fee Code Quantity Amount Sull)J-S'I';(tsa)l in
Extension-of-Time:
Miscellaneous:
Printed Copy of Patent - No Color 8001 4 3 12
Total in USD ($) 972
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Electronic Acknowledgement Receipt

EFS ID: 18367635
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457

Filer:

Melvin Kraus/Sharon Dickenson

Filer Authorized By:

Melvin Kraus

Attorney Docket Number: 520.51700X00
Receipt Date: 04-MAR-2014
Filing Date: 02-JUN-2011
Time Stamp: 17:25:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$972

RAM confirmation Number

4762

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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192433
1 Issue Fee Payment (PTO-85B) 51700X00IF.pdf no 1

ef3cf8d302c156e3d47% 166b48cae82385|
3ace

Warnings:

Information:

33603
2 Fee Worksheet (SB06) fee-info.pdf no 2
a040a30de4674e2572cdccf587754247ech
07¢4
Warnings:
Information:
Total Files Size (in bytes):I 226036

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

BOE Ex. 1002, p. 392
BOE v. Paneltouch
IPR2025-01482



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00 4779
20457 7590 03/18/2014
ANTONELLI, TERRY, STOUT & KRAUS, LLP | EXAMINER |
1300 NORTH SEVENTEENTH STREET TEE IR, KENNETH B
SUITE 1800
ARLINGTON, VA 22209-3873 | ARTUNIT | pamNuvmer |
2697
| MAIL DATE | DELIVERY MODE |
03/18/2014 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
13/151.362 02 June, 2011 ANNO ET AL, 520.51700X00
EXAMINER
ANTONELLI, TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET KENNETH B. LEE JR
SUITE 1800
ARLINGTON, VA 22209-3873 ART UNIT PAPER
2697 20140312
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

IDS dated 2-28-14 has been considered.

/Kevin Nguyen/ /KENNETH B LEE JR/
Primary Examiner, Art Unit 2697 Examiner

Art Unit: 2697

PTO-90C (Rev.04-03)
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KBL/

Substitute for form 1449A/PTO Complete if Known
Application Number 13/151,362
INFORMATION DISCLOSURE Filing Date 6/2/2011
STATEMENT BY APPLICANT First Named Inventor Kouichi ANNO
Art Unit 2883
(use as many sheets as necessary) Examiner Name
Sheet | 1 [ of | 2 Attorney Docket Number 520.51700X00
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials’ No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (if known) Figures Appear
AA US- 2010/0134137 6/3/2010 Kida

us-

uUs-

us-

us.

us-

us-

uUs-

us-

us-

uUs-

us-

us-

uUs-

us-

uUs-

FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pag\?:h;zll};n;g ?{‘al;:tn es,
Fitale. | Now | Couny Coe™-umber'-ing Code trkaown) | "MMDDNYYY | Applicantof Gied Dosument | - piecs apmer ||
WO 2008/136153 11/13/2008 Sharp Kabushiki Kaisha Corr
AA

g:(garllz;:?; Konnath Bl e 11/ gz;esidered 03/12/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols
as indicated on the document under WIPQ Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KBL/

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number 13/161,362
Filing Date 6/2/12011
First Named Inventor Kouichi ANNO
Group Art Unit 2697
Examiner Name K. Lee Jr.

Sheet I 2 I of ‘ 2

Attorney Docket Number

520.51700X00

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T2
Initials™ No.! item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.
Copy of English translation of Office Action for corresponding Japanese Application No. 2010-126877, dated
December 10, 3
Examiner p N i Date
Signature /Kenneth B Lee Ji Considered 03/12/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MP

considered. Include copy of this form with next communication to applicant.

EP 609. Draw line through citation if not in conformance and not

" Applicant's unique citation designation number (optional). * Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 120 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing the this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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)

N UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/151,362 04/22/2014 8704762 520.51700X00 4779
20457 7590 04/02/2014

ANTONELLI TERRY, STOUT & KRAUS, LLP
1300 NORTH SEVENTEENTH STREET

SUITE 1800

ARLINGTON, VA 22209-3873

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 231 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Kouichi ANNO, Mobara, JAPAN;
Takumi Sato, Mobara, JAPAN;
Masahiro Teramoto, Mobara, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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INTHE UNITED STATES PATENY AND THADEMARK OFFCE

REVOCATION OF POWER OF ATTORNEY AND
W POWER OF ATTORNEY AND CHAR \ﬁl @F CORBESPONDBENCE
ADDRESS

1

"(\*\ﬁ\ﬁSSIQNER FOR PATENTS
PO BOX 14

ALEXA \mzk,x VA 22313-1450
SIR:

The undersigned represerdative of Panasosie Liguid Cryvstsl Bisplay o, Lad,, the assignee of

the entive right, title and berest of the patenis/applications {dentified by appendix A by virtue of an

assignment from the i nventor{s} hereby reveokes any and all previous Powers of Attomey, appobas the

r

eorh

praciitioners associated with the Custormer Number 12727 a3 Assigned’s attorneys with full power of
substiturion and revocation, 1o prosecute said patent applications, receive amy Letiers Patent(s) and io
trangact all business in the United Statey Patent and Trademwrk Office with regard o said patent
applications and any Lelters Pateni(s) issuing thereon, and requesis that alf correspondence be sent fo
Custmmer Np, 127278 or Lowe Haupisian & Hawm, LLP, 2318 Mill Road, Suite 1460, Alexandvin,

Virginia 22314,

"

(;

CERTIFWCATION UNDER 37 TR, 3738 T 370 ER 3730

. the undersighed, conify that 1 am an individual empowered to uch on bebalf of Pasasenk

signee of the entive right, file and interest of the identifie

Liguig Crvesal Display

patentsfapplications identitied by appendix A by virtue of an assignment from the invangor(s).

i further declare that all stateménts made herein of my own knowledge ave tree and that all
statements made on information and belief are believed to be trug; and further ther these siatements were

made with the konowledge that willful false statements and the like so made wre punishable by fine or
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imprisomment, of both, wder Section 1001 of Title 18 of the Unlted States Code and thai such willful

false statements may jeopardize the validity of the application orany patent issuing therson.

Panasonic Liveid Govetnl Bhulay oo Lt

,
g f

Daate of Signatore: Signatare:

Mame: Karulike Ishimars

Title of Signor: | Managed: Intolectusl Brogs
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner; Kouichi ANNO et al.
Application No./Patent No.: 13/151,362 Filed/Issue Date: 06/02/2011
Titled:

DISPLAY DEVICE

JAPAN DISPLAY INC.

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

,a corporation

states that it is:

1. |:| the assignee of the entire right, title, and interest in;

2. an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 031997 , Frame 0245 , or for which a
copy therefore is attached.

OR

B. |:| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel ,  Frame , orforwhich a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Arimi Yamada/ 2015-02-10
Signature Date
Arimi Yamada 70156
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner; Kouichi ANNO et al.
Application No./Patent No.: 13/151,362 Filed/Issue Date: 06/02/2011
Titled:

DISPLAY DEVICE

Panasonic Liquid Crystal Display Co., Ltd. . a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. |:| the assignee of the entire right, title, and interest in;

2. an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 026626 , Frame 0830 , or for which a
copy therefore is attached.

OR

B. |:| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel ,  Frame , orforwhich a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Arimi Yamada/ 2015-02-10
Signature Date
Arimi Yamada 70156
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 21453973
Application Number: 13151362
International Application Number:
Confirmation Number: 4779
Title of Invention: DISPLAY DEVICE
First Named Inventor/Applicant Name: Kouichi ANNO
Customer Number: 20457
Filer: Arimi Yamada/Kyungmok Lee
Filer Authorized By: Arimi Yamada
Attorney Docket Number: 520.51700X00
Receipt Date: 10-FEB-2015
Filing Date: 02-JUN-2011
Time Stamp: 16:07:03
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number P Message Digest | Part/.zip| (ifappl.)
29113
1 Power of Attorney JAPAN_DISPLAY_INC_GPA.PDF no 1
eab5954bbf61a27bf8bfdedeObdfaf90eca2

8l4e

Warnings:

Information:
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501710
2 Power of Attorney PLD_POA.PDF no 2

344155dce67384a8aac2d478dfa78711e72
4bel7

Warnings:

Information:

131312
Assignee showing of ownership per 37
3 CFR3.73. F-373b_JDI_cu.pdf no 2
735689ac3af547231b6409776234a03947
Warnings:
Information:
Assi howing of hi 37 132511
4 sslgnee snowing of ownership per F-373b_PANASONIC_cu.pdf no 2
CFR 3.73.
£1041eef8fa3512e296f038f0ch 128038259
Warnings:
Information:
Total Files Size (in bytes):i 794646

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Post-AIA GPA

POWER OF ATTORNEY TO PROSECUTE APPLICTIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the
attached staternent under 37 C.F.R. §3.73(c).

I hereby appoint practitioners associated with Customer Number: 127271
Lowe Hauptman & Ham, LLP
Telephone: +1-703-684-1111
Email: docketing@ipfirm.com
www.ipfirm.com

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and
Trademark Office (USPTO) in connection with any and all patent applications assigned only to
the undersigned according to the USPTO assignment records or assignment documents attached
to this form in accordance with 37 C.F.R. §3.73(¢c).

Please change the correspondence address for the application identified in the attached
statement under 37 C.F.R. §3.73(c) to the address associated with Customer Number: 127271

{

Legal Name and Address of Assignee:

Name:

Japan Display Inc.

Address:
3-7-1, Nishi-shinbashi, Minato-ku, Tokyo 105-0003, Japan

Note-A copy of this form, together with a statement under 37 C.F.R. §3.73(c) is required to be
filed in each application in which this form is used. The statement under 37 C.F.R. §3.73(c) may
be completed by one of the practitioners appointed in this form, and must identify the application
in which this Power of Attorney is to be filed.

Signature of Assignee of Record: The individual whese signature and title are supplied
below is authorized to act on behalf of the assignee:

Signature v‘/ Date:
oy W vy 16, Do/
Name: / Telephofie:
Hiroyuki YOSHIDA +81-3-6732-8368
Title:

Senior General Manager, Intellectual Property Dept., Japan Display Inc.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00
CONFIRMATION NO. 4779
127271 POA ACCEPTANCE LETTER
Lowe Hauptman & Ham, LLP
2316 Wil Roag A
Suite 1400 000000073550

Alexandria, VA 22314
Date Mailed: 02/25/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/10/2015.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hsarwari/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

FIRST NAMED APPLICANT I

| APPLICATION NUMBER

FILING OR 371(C) DATE |

ATTY. DOCKET NO./TITLE |
13/151,362 06/02/2011 Kouichi ANNO 520.51700X00
CONFIRMATION NO. 4779
20457 POWER OF ATTORNEY NOTICE
ANTONELLI, TERRY, STOUT & KRAUS, LLP

1300 oA SV TEENTH STHEET T

ARLINGTON, VA 22209-3873

Date Mailed: 02/25/2015

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/10/2015.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/hsarwari/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Page 1 of 2

UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexandra, Ve o io.gor

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
13/151,362 05/08/2025 11:09:41 PM Z ET 0520-51700X00

Title of Invention
DISPLAY DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8704762
under 35 USC 111(a)

CONFIRMATION # 4779 FILEDBY Yilu
PATENT CENTER # 70355076 FILING DATE  06/02/2011
CUSTOMER # 127271 FIRST NAMED  Kouichi ANNO
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Szymon Gurda
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
POA .pdf 2 Power of Attorney 932 KB
aia0096.pdf 3 Assignee showing of 120 KB
P ownership per 37 CFR 3.73
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

B8EF6B7E479BDC08096995B03FFDAF5A763C7C21B525FC02
POA.pdf 23351B232D12FAC5CC0B70711A55984F7BC185D1536A61292
D32CF636C7F035BDAD67C78C40399F2

_ 6CCB4BB3E0571AD25B099B37EF6C6A965480E3820EE992929
aia0096.pdf DD3B41A8FE326E86042F6B23F306A921ECF3AOFFD591F5B9E
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Page 2 of 2
AFACF195764F3E6784D16E368EB8AQ

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Agiprowsd for use throtgh 89/
VLS. Patent 3o Trademissk
frarim

N F COMBMERLE
AR novieol numdber

Under the Bspsoeark Reduction Aot of

PATENT - POWER OF ATTORNEY e
OR ‘MUY‘“ Uﬁfﬁ . \ April 28, 2014
REVOCATION OF POWER OF ATTORNEY | | ANNO
WITH A NEW POWER OF ATTORNEY DISPLAY DEVICE
AND
\_ CHANGE OF CORRESPONDENCE ADDRESS sy sivierits

1 heveby rovoke ali previous powers of attoraey gives in the above-identified patent.

*atent Nurnber

wl

(853-04088 Us /

D A Powesr of Attomey is sulimitted herewith,

R t hwreby appoint Practitioner{e} associaied with the Customer Number identified in the box at right as myfour
attorneyisi or agentis} with respact to the patent identified sbove, and to transact all business in the United 2? 1 97
States Patent and Trademark Office connected therewith:

OR

t hereby appoint Practitioner (s} narmed below as myfour sttorney(s or agentis] with respect to the patent identified abave, and to transact
2 business iy the United States Patens and Teademark Office connected therawith:

Practitioner{s) Name ration Number

Flease recognize or change the correspondence adirass for the above-identifing patent o

@ The address associated with the shove-identified Custorasr Number,

OR
D The addeass assotiated with the Customar Number identified in the box at right:
OrR

Dﬁrm o

indhvidual Name

Address

City | swte | I
Lountry

Telephone { Email |

tan the:
[:3 Apgplicant.
OR

@ Patant owrr.
Statement under 37 CF8 3,73 o] Form PTOMIASSE] submitted herowith or fled an
SIGNATLUHE of Applicant or Patent CGwney
The undersigned fahose tithe is supplied bebow] i suthorized to ad on behail of the applicant or patens owner if the applicant or petant cwmsr
. ’ « antity {#.9., corporation, university).

Signature LA " Date oy B, 2028
Narng Syt Gty Telephone
Tithe and Company  § suttoned Sig  Parosttouat Tectnologhes L

WOTE: Signatures of aff the spplicants or patent owners of the entive interpst oy thelr representative{s) are required. if move than one signaturs
is requived, submit muitipte forms, chack the box below, and identify the totaf numbier of forms submitted i the Mank hedow,

[] & total of forms ave submitted

A Federal agency may 0ot conduct O sponsor, and @ person & nod required o respond o, nor shal a person be subject o 3 penaity for falure o
corpply with sn information colisction subjeet 10 the requiraments of the Paperwork Basduction Ao of 1223 uniess the indormation collection
has a currently valid OMB Control Mumber. The OME Contoed Mumbier for this information collection is 08510033, Public hurden for this form
i mated o gversge 30 minuies per response, nelucing the tme B reviewing i gathering

Z nstructions, seamhing axisiing dala soumes,

and wwintaining the dats needed, and ocomgisting and reviewing the information colizction. Send comments regarding this burden sstimate or
any oiher 3spact of this information collachion, including suggestions for reducing this durden lo the Chiet Administratier  Offines,  Unided
States Patent and  Trademark Office, P.OL Box 1450, Alsxandra, VA 223131450 o smad iformationCollection@@usplogoy, D0
‘0T SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. ¥ fling this completed form by mal, send to) Commissioper for
Patents, P.O. Box 1480, Alexandria, VA 223131450,

if you need assistance in compisting the fam, calf 1-80G-FFO-8199 and select oplion 2
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Privacy Act Btatement

Tha Privacy Axt of 1874 {P L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related o a patent application or patent. The United Stales Palent and
Trademark Office (USPTO) collects the information in this resord under authority of 35 U.8.C. 2. The USPTO's
system of recards is used o manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/fowner's activities in connection with the invention for which & patent is sought or
has been granted. The applicable Privacy Act Syster of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
{March 29, 2013). Hdnffevaeasvinfoaoinoniant ok FR-20 13032 SOIAOTMloE

TR o

Routine uses of the informalion in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential viclation of law; 2} a Federal, state, local, or internatiohal
agenoy, in response to its request; 3) a contractor of the USFTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of information Act
{FOIA)Y requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record perlains, when the individual has raquasted the Member's assistance with respect {o the
subject matier of the record; 8} a court, magisirate, or administrative fribunal, in the course of presenting
svidence, including disclosures to opposing counsal in the course of sattlement negotiations; 7} the
Admirdstrator, General Services Administration (GSA), or thair designee, during an inspection of records
conducted by GSA under authorily of 44 UL.8.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant {L.e., GSA or Commerce) directive, where such disclosure shall not be usad o make
determinations aboui individuals; 8) another federal agency for purposes of National Security review (35 U.S.C,
181) and for review pursuant 1o the Atomic Energy Act (42 U.S.C. 218{c)}; 9) the Office of Farsonnal
Management {QFM) for parsonnel research purposes; and 2) the Office of Management and Budget {OMB} for
fegislative coordination and clearance.

if you do not fumish the information reguested an this form, the USPTO may not be able o process andior
examine your submission, which may result in termination of proceedinga, abandonment of the application,
andfor expiration of the patent,
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and TrademarkOffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork ReductionAct of 1995, no personsare required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: PANELTOUCH TECHNOLOGIES LLC

Application No./Patent No.: 8704762 Filed/Issue Date: APril 22,2014

Titleg: DISPLAY DEVICE

PANELTOUCH TECHNOLOGIES LLC _ a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1 From_ the inventors TO: HITACHI DISPLAYS, LTD. and PANASONIC LIQUID CRYSTAL DISPLAY CO., LTD.

The document was recorded in the United States Patent and Trademark Office at

Reel % Frame L or for which a copy thereof is attached.
2. From: HITACHI DISPLAYS, LTD. To: JAPAN DISPLAY EAST, INC.

The document was recorded in the United States Patent and Trademark Office at
Reel 031980 , Frame 0316 , or for which a copy thereof is attached.

[Page 1 of 2]
This collectionof information is required by 37CFR 3.73(b). The informationis required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application.Confidentiality isgoverned by 35U.S.C. 122 and37 CFR 1.11and 1.14.This collection is estimated to take 12 minutes to complete, including
gathering,preparing, and submitting the completed applicationform to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should besent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETEDFORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA22313-1450 .

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

BOE Ex. 1002, p. 413
BOE v. Paneltouch
IPR2025-01482



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: JAPAN DISPLAY EAST, INC. To: JAPAN DISPLAY INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 031997 , Frame 0245 , or for which a copy thereof is attached.

4. From: PANASONIC LIQUID CRYSTAL DISPLAY CO., LTD. To: PANASONIC INTELLECTUAL PROPERTY CORPORATION OF AMERICA
The document was recorded in the United States Patent and Trademark Office at
Reel 065615 , Frame 0327 , or for which a copy thereof is attached.
5. From: "SONCNTELLECTUAL PROPERTY CORPORATION OF AMERICA and JAPAN DISPLAY INC. - . PANELTOUCH TECHNOLOGIES LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 067245 , Frame 067245/0560 , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)} must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Szymon Gurda/ May 8, 2025
Signature Date

Szymon Gurda 58451

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requiresthat you begiven certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirementsof the Act, please be advised that: (1)the general authority for the collectionof this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;and (3) the principalpurpose for whichthe
informationis used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
toa patent application or patent. If you do not furnishthe requested information, the U.S. Patent and Trademark
Officemay not be able to process and/or examine yoursubmission, which may result in termination of proceedings
orabandonment of the application or expiration of the patent.

Theinformation provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need forthe information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further,a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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2\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450

Alexandria, Virginia 22313-1450
oV

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICAN"‘fvww .“mi-g ATTY. DOCKET NO./TITLE |
13/151,362 06/02/2011 Kouichi ANNO 0853-04089 US
CONFIRMATION NO. 4779
27197 POA ACCEPTANCE LETTER
SZYMON M, GURDA. T ]
903 COMMERCE DR 0C000000088971652
SUITE 310

OAK BROOK, IL 60523

Date Mailed: 05/21/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/08/2025.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtdinh/
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2\ UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/151,362 06/02/2011 Kouichi ANNO 0520-51700X00
CONFIRMATION NO. 4779
127271 POWER OF ATTORNEY NOTICE
Hauptman Ham, LLP
2318 Mil Road A
Suite 1400 0C000000088971628

Alexandria, VA 22314
Date Mailed: 05/21/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/08/2025.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtdinh/
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