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ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE,
AND ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] The present invention relates to an electro-optical device, an active matrix
substrate, and an electronic apparatus.

2. Description of Related Art

[0002] One type of driving system for a related art display having liquid-crystal
elements, organic EL (electroluminescent) elements, electrophoresis elements, electron
emitting elements, or the like is an active matrix drive system. An active-matrix drive system
display includes a display panel that has a plurality of pixels in a matrix. The pixels have
respective pixel circuits, each of which is constituted by electro-optical elements and driving
transistors for supplying drive power to the electro-optical elements. The pixel circuits are
arranged so as to correspond to respective intersections of data lines and scan lines (see
Pamphlet of International Publication No. W(098/36407). 7

[0003] When the pixel circuits have different shapes and/or different pitches in the
column direction (data-line direction) and the row direction (scan-line direction) of the
display panel portion, directional viewing variation occurs between the column direction and
the row direction of the display panel. As a result, an image displayed on the display panel
portion may be distorted in the column direction (data-line direction) or the row direction
(scan-line direction). In particular, for a full-color display, color irregularities occur in
addition to the distortion of the image in the column and row directions. Thus, the display
quality of the display is reduced.

SUMMARY OF THE INVENTION

[0004] The present invention provides an electro-optical device and an electro-
optical apparatus which reduce directional viewing variation between the column and row
directions. The present invention provides an active matrix substrate suitable for the electro-
optical device.

[0005] An electro-optical device according to an aspect of the present invention
includes a plurality of effective optical regions that are provided above a substrate and that
have electro-optical elements and a wiring region that is provided on the substrate and that

has wires to supply power or electric signals to the electro-optical elements. At least three of
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the effective optical regions are in contact with ineffective-optical regions directly or via part
of the wiring region, the electro-optical elements not being provided in the ineffective-optical
regions.

[0006] According to an aspect of the present invention, the effective optical regions
having the electro-optical elements are arranged so as to sandwich the ineffective optical
regions that have no electro-optical elements. Thus, it is possible to uniformly arrange the
electro-optical elements in the column and row directions of a display. As a result,
directional viewing variation that occurs between the column direction and the row direction
of the display panel portion can be reduced, thereby making it possible to reduce distortion of
an image.

[0007] In this electro-optical device, the plurality of effective optical regions may
include a plurality of first effective optical regions in which first electro-optical elements ére
provided and a plurality of second effective optical regions in which second electro-optical
elements are provided, and the ineffective optical region may be arranged so as to be
sandwiched by two of the first effective optical regions and so as to be sandwiched by two of
the second effective optical regions.

[0008] With this arrangement, allotting the electro-optical elements to electro-light
emitting elements that emit green and blue allows the electro-optical device to display a full-
color image. In such a case, it is possible to reduce color irregularities in the column and row
directions of the display panel portion of the electro-optical device. As a result, for a full-
color display, the generation of color irregularities can be suppressed in the column and row
directions in addition to the suppression of image distortion. Thus, the display quality of the
display can be enhanced.

[0009] An electro-optical device éccording to an aspect of the present invention
includes a plurality of first effective optical regions that are provided above a substrate and
that have first electro-optical elements, a plurality of second effective optical regions that are
provided above the substrate and that have second electro-optical elements, and a plurality of
ineffective optical regions that are provided above the substrate and that have no electro-
optical elements. Each of the ineffective optical regions is arranged so as to be sandwiched
by two of the first effective optical regions and so as to be sandwiched by two of the second

effective optical regions.
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[0010] According to an aspect of the present invention, the first electro-optical
elements or the second electro-optical elements can be arranged so as to sandwich the
ineffective optical regions having no electro-optical elements.

[0011] In this electro-optical device, the first effective optical regions or the second
effective optical regions may not be arranged so as to be adjacent to each other.

[0012] With this arrangement, the first electro-optical elements and the second
electrical elements can be arranged in regular directions and at regular intervals in the column
and row directions of the display. As a result, directional viewing variation that occurs
between the column direction and the row direction of the display panel portion can be
reduced, thereby making it possible to reduce distortion of an image.

[0013] In this electro-optical device, the first effective optical regions and the
second effective optical regions may have the same shape.

[0014] With this arrangement, the first and second electro-optical elements can be
formed on the same condition, thereby making it possible to reduce coating spots during the
formation of the first and second electro-optical elements. »

[0015] In this electro-optical device, the ineffective optical regions may have anti-
reflection members.

[0016] With this arrangement, since the anti-reflection member is provided in the
ineffective optical region included in one pixel, black can be reliably displayed at one pixel
and a contrast ratio can be increased. '

[0017] In this electro-optical device, the first and second effective optical regions
may have respective electronic circuits to drive the electro-optical elements provided in the
first and second effective optical regions.

[0018) With this arrangement, the first and second electro-optical elements provided
in the first and second effective optical regions are driven by the electronic circuits provided
in the same effective optical regions.

[0019] In this electro-optical device, at least one of the first and second effective
optical regions may have an electronic circuit to drive the electrical optical element provided
in another first or second effective optical region.

[0020] With this arrangement, the electronic circuit to drive the first or second
electro-optical element provided in the first or second effective optical region can be provided
in the first or second effective optical region. As a result, the aperture ratio of pixels can be

increased.
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[0021] In this electro-optical device, the ineffective optical region may have an
electronic circuit to drive the electro-optical elements provided in at least one of the first
effective optical regions and at least one of the second effective optical regions.

[0022] With this arrangement, the indi;/idual electronic circuits to drive the first'and
second electro-optical elements provided in the first and second effective regions can be
formed in the ineffective optical regions. As a result, the aperture ratio of pixels can be
increased.

[0023] In this electro-optical device, at least one of the effective optical regions may
be in contact with an ineffective optical region in which no electronic circuit is provided
below an electrode pfovided in the effective optical region or the electrode is not provided
above the electronic circuit.

[0024] With this arrangement, the ineffective optical regions and the effective
optical regions can be planarized, thereby making it possible to eliminate pixel irregularities.
Also, the aperture ratio in the effective optical regions can be increased, thereby making it
possible to provide a display having yet lower power consumption.

[0025] This electro-optical device may further include pixels that are provided so as
to correspond to respective intersections of a plurality of scan lines and a plurality of data
lines. The electronic circuits may drive the electro-optical elements in accordance with scan
signals from the scan lines and data signals from the data lines.

[0026] With this arrangement, it is possible to increase the display quality of the
electro-optical device that drives the electro-optical elements in accordance with the scan
signals from the scan lines and the data signals from the data lines.

[0027] In this electro-optical device, the electronic circuits may include first
transistors to supply data signals during electrical conduction; capacitance elements to store,
as an amount of charge, the data signals supplied from the first transistors; and second
transistors to supply an amount of current corresponding to the electrical-conduction state to
the electro-optical elements. The electrical-conduction state is controlled in accordance with
the amount of charge stored by the capacitance elements.

' [0028] With this arrangement, when the first transistors to supply the data signals
are put into the electrical conduction states, the data signals to be supplied via the first
transistors are supplied to the corresponding capacitance elements. The electrical conduction
states of the second transistors are controlled based on an amount of charge in accordance

with data signals stored by the capacitance elements. The second transistors supply an



5

amount of current corresponding to the electrical conduction states to the electro-optical
elements.

[0029] In this electro-optical device, the first electro-optical element and the second
electro-optical element may be constituted by two electro-optical elements selected from an
electro-optical element that emits green, an electro-optical element that emits blue, and an
electro-optical element that emits red.

[0030] With this arrangement, it is possible to display a color image that is reduced
in color irregularities in the column and row directions of the display panel portion.

[0031] In this electro-optical device, each of the first electro-optical elements and
the second electro-optical elements may be an EL element.

[0032] With this arrangement, each EL element emits light so as to correspond to
the conduction state of the corresponding second transistor.

[0033] In this display panel, the EL element may have a light-emitting layer that is
made of organic material.

[0034] In this case, the light-emitting layer of the EL element is constituted by an
organic EL element that is made of organic material.

[0035] An electro-optical device according to an aspect of the present invention
includes a plurality of first light-emitting regions that are provided above a substrate and that
have first light-emitting films, a plurality of second light_—emitting regions that are provided
above the substrate and that have second light-emitting films, and a plurality of non-luminous
regions that are provided above the substrate and that have no light-emitting films. Each of
the non-luminous regions is arranged so as to be sandwiched by two of the first light-emitting
regions and so as to be sandwiched by two of the second light-emitting regions.

[0036] According to an aspect of the present invention, the first light-emitting films
or the second light-emitting films can be arranged so as to sandwich the non-luminous
regions having no light-emitting films.

[0037] In this electro-optical device, the first light-emitting films or the second
light-emitting films are not arranged so as to be adjacent to each other.

[0038] With this arrangement, the first and second light-emitting films can be
arranged in regular directions and at regular intervals in the column and row directions of the
display. As aresult, directional viewing variation that occurs between the column direction
and the row direction of the display panel portion can be reduced, thereby making it possible

to reduce distortion of an image.
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[0039] In this electro-optical device, the first light-emitting regions and the second

light-emitting regions may have the same shape.

| [0040] With this arrangement, the first and second light-emitting films can be
formed on the same condition, thereby making it possible to reduce coating spots during the
formation of the first and second light-emitting films.

[0041] In this electro-optical device, the non-luminous regions may have anti-
reflection members.

[0042] With this arrangement, since the anti-reflection member is provided in the
non-luminous region included in one pixel, black can be reliably displayed at one pixel and a
contrast ratio can be increased.

[0043] In the electro-optical device, the first and second light-emitting regions may
have respective electronic circuits to control light emission of the corresponding first and
second light-emitting films.

[0044] With this arrangement, the first and second electro-optical elements provided
in the first and second effective optical regions are driven by the electronic circuits provided
in the same effective optical regions.

[0045] In this electro-optical device, at least one of the first and second light-
emitting regions may have an electronic circuit to control light emission of the first or second
light-emitting film provided in another first or second light-emitting region.

[0046] With this arrangement, the electronic circuit to drive the first or second light-
emitting film provided in the first or second light-emitting region can be formed in the first or
second light-emitting region. As a result, the aperture ratio of pixels can be increased.

[0047] In this electro-optical device, the non-luminous region may have an
electronic circuit to control light emission of the first or second light-emitting film provided
in at least one of the first or second light-emitting regions.

[0048] With this arrangement, the individual electronic circuits to drive the first and
second light-emitting films provided in the first and second light-emitting regions can be
formed in the non-luminous regions. As a result, the aperture ratio of pixels can be increased.

[0049] This electro-optical device may further include pixels that are provided so as
to correspond to respective intersections of a plurality of scan lines and a plurality of data
lines. The electronic circuits for the corresponding pixels may control light emission of the
first or second light-emitting films in accordance with scan signals from the scan lines and

data signals from the data lines.
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[0050] With this arrangement, it is possible to increase the display quality of the
electro—opticél device that drive the first or second light-emitting films in accordance with the
scan signals from the scan lines and the data signals from the data lines.

[0051] In this glectro-optical device, the first light-emitting film and the second
light-emitting film may be constituted by two light-emitting films selected from a light-
emitting film that emits green, a light-emitting film that emits blue, and a light-emitting film
that emits red.

[0052] With this arrangement, it is possible to display a color image that is reduced
in color irregularities in the column and row directions of the display panel portion.

[0053] In this electro-optical device, each of the first and second light-emitting
films may be made of organic material.

[0054] In this case, the EL element is constituted by an organic EL element the
light-emitting layer of which is made of organic material..

[0055] An active matrix substrate according to an aspect of the present invention
includes a plurality of element fonning regions that are provided above a substrate and that
have electrodes for connection with electronic elements, and a wiring region that is provided
above the substrate and that has wires to supply various electrical signals to the electronic
elements via the electrodes. At least three of the element forming regions are in contact with
non-element-forming regions directly or via part of the wiring region, the electronic elements
being not provided in the non-element-forming region.

[0056] According to an aspect of the present invention, the element forming regions
are formed so as to sandwich the corresponding non-elopement forming regions. Thus, it is
possible to uniformly arrange the element forming regions in the column and row direcfions
of the active matrix substrate.

[0057]  An active matrix substrate according to an aspect of the present invention
includes a plurality of first element forming regions that are provided above a substrate and
that have first electro-optical elements, a plurality of second element forming regions that are
provided above the substrate and that have second electro-optical elements, and a plurality of
non-element-forming regions that are provided above the substrate and that have no electro-
optical elements. Each of the non-element forming regions may be arranged so as to be
sandwiched by two of the first element forming regions and so as to be sandwiched by two of

the second element forming regions.
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[0058] According to an aspect of the present invention, the first element forming
regions or the second element forming regions can be arranged so as to sandwich the
cofresponding non-element forming regions.

[0059] In the active matrix substrate of an aspect of the present invention, the non-
element forming regions may have anti-reflection members.

[0060] In this case, since the anti-reflection members are formed in the non-
element-forming regions, black can be displayed in the non-element-forming regions.

[0061] In the active matrix substrate of an aspect of the present invention, each of
the first and second element forming regions may have an electronic circuit to drive the first
or second electro-optical element that is provided therein.

[0062] With this arrangement, the first and second electro-optical elements provided
in the first and second effective optical regions are driven by the electronic circuits provided-
in the same effective optical regions.

[0063] In the active matrix substrate of an aspect of the present invention, at least
one of the first element forming regions and the second element forming regions may have an
electronic circuit to drive the electro-optical element that is provided in another first or
second element forming region.

[0064] With this arrangement, the electronic circuit to drive the first or second light-
emitting film provided in the first or second light-emitting region can be formed in the first or
second light-emitting region. As a result, the aperture ratio of pixels can be increased.

[0065] In the active matrix substrate of this exemplary embodiment, the non-
element-forming region may have an electronic circuit to drive the electro-optical element
that is provided in at least one of the first or second element forming regions.

[0066] With this arrangement, the individual electronic circuits to drive the first and
second light-emitting films provided in the first and second light-emitting regions can be
formed in the non-luminous regions. As a result, the aperture ratio of pixels can be increased.

[0067] An electronic apparatus according to an aspect of the present invention
includes the electro-optical device as described above.

[0068] The electro-optical device can provide an electro-optical device that is
reduced in directional viewing variation between the column and row directions.

[0069] The electronic apparatus of an aspect of the present invention incorporates

the active matrix substrate as described above.
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[0070] This electronic apparatus, therefore, includes the active matrix substrate
suitable for the electro-optical device that is reduced in directional viewing variation between
the column and row directions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] FIG. 1 is a circuit block schematic illustrating the circuit configuration of a
display of a first exemplary embodiment;

[0072] FIG. 2 is a circuit block schematic illustrating the internal circuit
configuration of a display panel portion and a data-line drive circuit;

[0073]) FIG. 3 is a circuit schematic of a pixel circuit in.the first exemplary
embodiment;

[0074) FIG. 4 is a partial sectional view of a display panel portidn in the first
exemplary embodiment; '

[0075] FIG. 5 is a circuit schematic of a pixel circuit in a second exemplary
embodiment;

[0076] FIG. 6 is a partial sectional view of a display panel portion in the second
exemplary embodiment;

[0077] FIG. 7 is a perspective view illustrating the configuration of a mobile
personal computer according to a third exemplary embodiment; and

[0078] FIG. 8 is a perspective view illustrating the cc-ﬁnﬁguration of a portable
telephone according to the third exemplary embodiment. |

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

First Exemplary Embodiment

[0079] A first exemplary embodiment of the present invention will now. be
described below with reference to FIGS. 1 to 4. FIG. 1 is a circuit block schematic
illustrating the circuit configuration of a display. FIG. 2 is a circuit block schematic -
illustrating the internal circuit configuration of a display panel portion and a data-line drive
circuit. FIG. 3 is a circuit schematic of a pixel circuit.

[0080] A display 10 includes a control circuit 11, a display panel portion 12, a scan-
line drive circuit 13, and a data-line drive circuit 14. The control circuit 11, the scan-line
drive circuit 13, and the data-line drive circuit 14 in the display 10 may be constituted by
electronic components that are independent from each other. For example, the control circuit
11, the scan-line drive circuit 13, and the data-line drive circuit 14 may each be constituted by

a one-chip semiconductor integrated circuit unit. Alternatively, some or all of the control
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circuit 11, the scan-line drive circuit 13, and the data-line drive circuit 14 may be constituted
by programmable IC chips, and the functions of the circuits may be realized through software,
i.e., a program written in the IC chips.

[0081] The display panel portion 12 has a display area P, where a plurality of pixel
circuits 20 are arranged and formed on an active matrix sﬁbstrate S. As shown in FIG. 2, in
the display panel portion 12, data lines are arranged so as to extend in the column direction
thereof. The data lines are constituted by data lines XGm for green, data lines XBm for blue,
and data lines XRm for red (m is a natural number). The gréen, blue, and red data lines
XGm, XBm, and XRm are arranged in the order of a first green data line XG1, a first blue
data line XB1, a first red data line XR1, a second green data line XG2, ... and so on from the
left end of the display panel portion 12. A plurality of scan lines Yn (n is a natural number)
are also arranged so as to extend in the row direction of the display panel portion 12.

[0082] Further, the pixel circuits 20 are arranged and formed in a matrix at positions
corresponding to the respective intersections of the scan lines Yn and the green, blue, énd red
data lines XGm, XBm, and XRm.

[0083] Each pixel circuit 20 is constituted by three types of pixel circuits, namely, a
pixel circuit 20G for green, a pixel circuit 20B for blue, and a pixel circuit 20R for red. The
green pixel circuit 20G has an organic EL (electroluminescent) element 21G for green. The
organic EL element 21G emits green light from a light-emitting layer made of organic
material. The blue pixel electrode 20B has an organic EL element 21B for blue. The organic
EL element 21B emits blue light from a light-emitting layer made of organic material. The
red pixel electrode 20R has an organic EL element 21R for red. The organic EL element 21R
emits red light from a light-emitting layer made of organic material. A set of the green, blue,
and red pixel circuits 20G, 20B, and 20R provides one pixel.

[0084] As shown in FIG. 3, in a region where each pixel circuit 20 is formed, a
pixel forming region ZG for green, a pixel forming region ZB for blue, a pixel forming region
ZR for red, and a dummy forming region ZS are provided in a square lattice. The green pixel
forming region ZG has the green pixel circuit 20G and the organic EL element 21G therein
emits green light. The blue pixel forming region ZB has the blue pixel circuit 20B and the
organic EL element 21B therein emits blue light. The red pixel forming region ZR has the
red pixel circuit 20R and the organic EL element 21R therein emits red light. In the dummy
forming region ZS, none of the pixel circuits 20G, 20B, and 20R is formed, but an anti-

reflection member made of black polyimide or the like is formed in this exemplary
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embodiment. Thus, black is dispiayed in the dummy forming region ZS. Thus, the formation
of the dummy forming regions ZS can ensure that black is displayed on the display panel
portion 12. As aresult, the contrast ratio of the display 10 can be enhanced.

[0085] In this exemplary embodiment, all of the green pixel forming regions ZG,
the blue pixel forming regions ZB, the red pixel forming regions ZR, and the dummy forming
regions ZS have the same shape. Thus, in the green pixel forming region ZG, the blue pixel
forming region ZB, the red pixel forming region ZR, and the dummy forming region ZS, all
of the corresponding organic EL elements 21G, 21B, and 21R can be formed on the same
condition. As a result, coating spots generated during the formation_ of the organic EL
elements 21G, 21B, and 21R can be reduced.

[0086] With regard to the arrangement of the forming regions ZG, ZB, ZR, and ZS
(pixel circuits 20G, 20B, and 20R) allotted in a square lattice in this exemplary embodiment,
as shown in FIGS. 2 and 3, each upper left side is allotted to the green pixel forming regions
ZG, and each upper right side is allotted to the blue pixel forming region ZB. Also, each
lower left side is allotted to the dummy forming region ZS and each lower right side is -
allotted to the red pixel forming region ZR.

[0087] That is, except for the pixel circuits 20 that are located at the top, bottom,
left, and right edges, the dummy forming regions ZS of the pixél circuits 20 are arranged so as
to be sandwiched by the green pixel forming regions ZG in the vertical direction (column
direction). The dummy forming regions ZS are also arrénged so as to be sandwiched by the
red pixel forming regions ZR in the horizontal direction (row direction). The green pixel
forming region ZG, the blue pixel forming region ZB, the red pixel forming region ZR, and
the dummy forming region ZS, which are formed in a square lattice, constitute one pixel
region. As a result, the green, blue, and red organic EL elemenfs 21G, 21B, and 21R can be
arranged in regular directions and at regular intervals in the column and row directions of the
display panel portion 12. Thus, this arrangement can reduce directional viewing variation
that occurs between the column direction and the row direction of the display panel portion
12, which makes it possible to suppress the distortion of an image displayed on the display
panel portion 12. _

[0088] As shown in FIG. 3, the green pixel circuit 20G formed in the green pixel
forming region ZG in each pixel circuit 20 has a driving transistor QdG, a switching transistor

Qs, and a storing capacitor Co that serves as a capacitance element. The driving transistor
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QdG is constituted by a p-channel FET (field effect transistor). The switching transistor Qs is
constituted by an n-channel FET.

[0089] The drain of the driving transistor QdG is connected to the anode of the
organic EL element 21G that emits green light, and the source of the driving transistor QdG is
connected to a power-supply line LG for green. An operating voltage VG for green is applied
to the power-supply line LG. The storing capacitor Co is connected between the gate and the
source of the driving transistor QdG.

[0090] The gate of the switching transistor Qs in the green pixel circuit 20G is
connected to the corrésponding scan line Yn. The drain of the switching transistor Qs is
connected to the green data line XGm, which is a part of data lines Xm, and the source of the
switchipg transistor Qs is connected to the gate of the driving transistor QdG.

[0091] Similarly, the blue pixel circuit 20B formed in each blue pixel-forming
region ZB has the driving transistor QdB, the switching transistor Qs, and the storing
capacitor Co. The driving transistor QdB is constituted by a p-channel FET. The switching
transistor Qs is constituted by an n-channel FET.

[0092] The drain of the driving transistor QdB is connected to the anode of the
organic EL element 21B that emits blue light, and the source of the driving transistor QdB is
connected to a power-supply line LB for blue. An operating voltage VB for blue is applied to.
the power-supply line LB. The storing capacitor Co is connected between the gate and the
source of the driving transistor QdB.

[0093] The gate of the switching transistor Qs in the blue pixel circuit 20B is
connected to the corresponding scan line Yn. The drain of switching transistor Qs is
connected to the blue data line XBm, which is a part of the data lines Xm, and the source of
the switching transistor Qs is connected to the gate of the driving transistor QdB.

- [0094] The red pixel circuit 20R formed in each red pixel-forming region ZR also
has the driving transistor QdR, the switching transistor Qs, and the storing capacitor Co. The
driving transistor QdR is constituted by a p-channel FET. The switching transistor Qs is
constituted by an n-channel FET.

[0095] The drain of the driving transistor QdR is connected to the anode of the
organic EL element 21R that emits red light, and the source of the driving transistor QdR is
connected to a power-supply line LR for red. An operating voltage VR for red is applied to

the power-supply line LR. The storing capacitor Co is connected between the gate and the
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source of the driving transistor QdR. The other end of the storing capacitor Co is connected
to the power-supply line LR for red.

\ [0096] The gate of the switching transistor Qs in the red pixel circuit 20R is
connected to the corresponding scan line Yn. The drain of the switching transistor Qs is also
connected to the red data line XRm, which is a part of the data lines Xm, and the source of
the switching transistor Qs is connected to the gate of the driving transistor QdR.

[0097] The active matrix substrate S will now be described in detail with reference
to FIG. 4. FIG. 4 is a partial sectional view of the display panel portion 12 including the
dummy forming regions ZS and the green pixel forming regions ZG that are arranged
adjacent thereto. The partial sectional view shown in FIG. 4 corresponds to the section along
the plane A-A shown in FIG. 3 in which the driving transistors QdG, which are included in
the pixel circuits 20G in the green pixel forming regions ZG, are formed. Since the blue and
red pixel forming regions ZB and ZR also have structures similar to that of the green pixel
forming regions ZG, the descriptions thereof will be omitted.

[0098] As shown in FIG. 4, the display panel portion 12 includes a substrate Sd, an
element forming layer DZ that is provided above the substrate Sd, and greén light-emitting
films LFG and non-luminous films NLF which are provided on the element forming layer
DZ. The green light-emitting films LFG constitute the green organic EL elements 21G. The
element forming layer DZ is a layer where the green pixel circuits 20G are formed so as to
correspond to the green light-emitting films LFG. Further, the element forming layer DZ is a
layer where the other blue and red pixel circuits 20B and 20R are formed so as‘to correspond
to blue and red light emitting films, which are not shown, as well as the green pixel circuits
20G.

[0099] The element forming layer DZ has the dnving transistors QdG, QdB, and
QdR, which are included in the corresponding pixel circuits 20G, 20B, and 20R. The element
forming layer DZ has wires to electrically connect the green light-emitting films LFG, the
blue and red light emitting films, and the driving transistors QdG, QdB, and QdR. The region
in which the wires are formed will be referred to as a "wiring region" in this exemplary
embodiment.

[0100] The substrate Sd is made of silicon in this exemplary embodiment. An
insulating layer 31 is formed on the substrate Sd. The insulating layer 31 has a first insulating

film 31a and a second insulating film 31b which are made of silicon dioxide. The pixel
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circuits 20R, 20G, and 20B are not formed on the first insulating film 31a below the region
where the non-luminous films NLF are formed (i.e., the dummy forming regions ZS).

[0101] On the other hand, various elements that constitute the green pixel circuits
20G are formed below the regions (i.e., the green pixel forming regions ZG) where the green
light-emitting films LFG are formed. Examples of the various elements include silicon
portions T that constitute the gates, source, and drains of the driving transistors QdR.

[0102] The second insulating film 31b is formed on the silicon portions T and the
first insulating film 31a. On the second insulating film 31b, gate electrodes 33G of the
driving transistors QdR are formed at positions opposing the silicon portions T. Also, on the
second insulating film 31b, drain electrodes 33D and source electrodes 33S are formed at
positions opposing the drains and the sources of the silicon portions T.

[0103] A first interlayer insulating film 32a is formed on the second insulating film
31b. A second interlayer insulating film 32b is formed on the first interlayer insulating film
32a. The second interlayer insulating film 32b includes wires 35a, which electrically connect
the corresponding drain electrode 33D and pixel electrodes 34, and wires 35b, which
electrically connect the source electrodes 338, the power supply lines LR, and the storing
capacitors Co.

[0104] On the second interlayer insulating film 32b, the pixel electrodes 34 and first
banks 36a are formed, and the first banks 36a are made of inorganic material, and to
electrically insulate the individual pixel electrodes 34 from each other. A part of each pixel-
electrode 34 has an opening. The non-luminous films NLF, which are made of black
polyimide, and the green light-emitting films LFG are formed on the corresponding pixel
electrodes 34 so as to cover the positions of the openings of the pixel electrodes 34. The
pixel electrodes 34 for the non-luminous films NLF are not connected to the driving
transistors. The second interlayer insulating film 32b is evenly formed in the regions where
thé green light-emitting films LFG are formed and the regions where the non-luminous films
NLF are formed. The second interlayer insulating film 32b is evenly formed also in the
regions where the blue and red light-emitting films, not shown, other than the green light-
emitting films LFG, are formed as in the regions where the non-luminous films NLF are
formed. Thus, the display area P in which the pixel circuits 20 are arranged and formed can
be planarized. As aresult, color irregularities of pixels can be eliminated.

[0105] Second banks 36b, which are made of organic material, are formed on the

first banks 36a. The second banks 36b serve to provide isolation between the green light-
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emitting films LFG and the non-luminous films NLF. A first cathode layer 38a is formed on
the green light-emitting films LFG, the non-luminous films NLF, and the second banks 36b.
A second cathode layer 38b is formed on the first cathode layer 38a. The first and second
cathode layers 38a and 38b constitute a cathode layer 38. The cathode layer 38 serves as an
oppoéing electrode for the pixel electrodes 34 to supply electrical current to the green light-
emitting films LFG.

[0106] Thus, as described above, the regions where the green light-emitting films
LFG and the blue and red light-emitting films are provided and the regions where the non-
luminous films NLF are provided are evenly formed, thereby making it possible to suppress
color irregularities of the pixels.

[0107] As shown in FIG. 2, the data-line drive circuit 14 includes single-line drive
circuits 23G for green, single-line drive circuits 23B for blue, and single-line drive circuits
23R for red for the individual data lines Xm.

[0108] Each green single-line drive circuit 23G supplies a green data signal VDG to
the corresponding green pixel circuit 20G via the green data line XGm, which is a part of the
data lines Xm, in accordance with a data control signal from the control cifcuit 11. When the
internal state (the amount of charge in the storing capacitor Co) of the green pixel circuit 20G
is set in accordance with the green data signal VDG, the value of current flowing through the
organic EL element 21G is controlled correspondingly. v _

[0109] Each blue single-line drive circuit 23B supplies a blue data signal VDB to
the corresponding blue pixel circuit 20B via the blue data line XBm, which is a part of the
data lines Xm, in accordance with a data control signal from the control circuit 11. When the
internal state (the amount of charge in the storing capacitor Co) of the blue pixel circuit 20B
is set in accordance with the blue data signal VDB, the value of current flowing through the
organic EL element 21B is controlled correspondingly.

[0110] Each red single-line drive circuit 23R supplies a red data signal VDR to the
corresponding red pixel circuit 20R via the red data line XRm, which is a part of the data
lines Xm, in accordance with a data control signal from the control circuit 11. When the
internal state (the amount of charge in the storing capacitor Co) of the red pixel circuit 20R is
set in accordance with the red data signal VDR, the value of current flowing through the
organic EL element 21R is controlled correspondingly.

[0111] The scan-line drive circuit 13 appropriately selects one of the scan lines Y1

to Yn to select a group of pixel circuits 20 in one row. The scan-line drive circuit 13 is
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adapted to appropriately select one of the scan lines Y1 to Yn in accordance with a scan
control signal from the control circuit 11 and to output a scan signal corresponding to the one
line.

[0112] In turn, the switching transistors Qs of the pixel circuits 20 (the pixel circuits
20G, 20B, and 20R) that are provided on the scan line selected by the scan signal are turned
on. At this point, the green, blue, and red data signals VDG, VDB, and VDR are supplied to
the corresponding storing capacitors Co via the data lines XGm, XBm, and XRm.

[0113] The control circuit 11 converts display data (image data) sent from an
external device into matrix data representing tones of light emitted by each organic EL
element 21. The matrix data contains a scan control signal to specify a scan line to output the
scan signal to select a group of pixel electrodes in one row and also contains a data control
signal to determine the green, blue, and red data signal VDG, VDB, and VDR to set the
brightness of the organic EL elements 21G, 21B, and 21R of the selected group of pixel
electrodes. The scan control signal is supplied to the scan-line drive circuit 13. The data
control signal is supplied to the data-line drive circuit 14.

[0114] According to the display 10 of this exemplary embodiment, the individual
scan lines Yn are sequentially selected and the green, blue, and red data signals VDG, VDB,
and VDR are supplied via the corresponding data lines XGm, XBm, and XRm to the
corresponding storing capacitors Co of the pixel circuits 20 (the pixel circuits, 20G, 20B, and
20R) on the selected scan lines Yn. Correspondingly, the organic EL elements 21G, 21B, and
21R of the pixel circuits 20G, 20B, and 20R emit light, thereby displaying an image.

[0115] An electro-optical device recited in the claims corresponds to, for example,
the display 10 in this exemplary embodiment. Also, electronic elements, a first electro-
optical element, and a second electro-optical element recited in the claims correspond to, for
example, two organic EL elements selected from the organic EL elements 21G, 21B, and 21R
in this exemplary embodiment. Further, a first effective optical region or a first light emitting
region and a second effective optical region or a second light emitting region recited in the
claims correspond to, for example, two pixel forming regions selected from the green, blue,
and red pixel forming regions ZG, ZB, and ZR in this exemplary embodiment. An ineffective
optical region recited in the claims corresponds to the dummy forming region ZS, for
example, in this exemplary embodiment.

[0116]) A first light-emitting film and a second light-emitting film recited in the

claims correspond to, for example, two light-emitting films selected from the green light-
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emitting film LFG, blue light-emitting film, and red light-emitting film in this exemplary
embodiment. Electronic circuits, first transistors, second transistors, and capacitance
elements recited in the claims correspond to, for example, the pixel circuits 20, the switching
transistors Qs, the green, blue, and red driving transistors QdG, QdB, QdR, and the storing
capacitors Co, respectively, in this exemplary embodiment. A substrate, first element
forming regions, second element forming regions, and non-element-forming regions recited in
the claims correspond to, for example, the active matrix substrate S, the green, blue, and red
pixel-forming regions ZG, ZB, and ZR, and the dummy forming regions ZS, respectively, in
this exemplary embodiment. Electrodes recited in the claims correspond to, for example, the
pixel electrodes 34 in this exemplary embodiment.

[0117] The display 10 of this exemplary embodiment can provide the following
advantages.

[0118] (1) In this exemplary embodiment, in each pixel region of the display panel
portion 12, the green pixel forming region ZG having the green pixel circuit 20G including
the green organic EL element 21G, is allotted to the upper left side, and the blue pixel
forming region ZB having the blue pixel circuit 20B including the blue organic EL element
21B, is allotted to 'the upper right side. Also, the dummy forming region ZS that does not
have any of the color pixel circuits but has the anti—ref]ectioh member, is allotted to the lower
left side, and the red pixel forming region ZR having the red pixel circuit 20R including the
red organic EL element 21R, is allotted to the lower right side. Further, in the adjacent pixel
circuits 20, éxcept for the pixel circuits 20 that are located at the top, bottom, left, and right
edges, the green pixel forming regions ZG, the blue pixel forming regions ZB, the red pixel
forming regions ZR, and the dummy forming regions ZS are arranged in a positional -
relationship in which another forming region is provided between two adjacent same-color

_forming regions. Thus, since two adjacent same-color organic EL elements 21G, 21B, and
21R are arranged at regular intervals in the column and row directions with one forming
region interposed therebetween, it is possible to reduce directional viewing variation that
occurs between the column direction and the row direction of the display panel portion 12.

[0119] (2) In this exemplary embodiment, each dummy forming region ZS has an
anti-reflection member. This can ensure that black is displayed on the display panel portion
12.

[0120] Thus, this exemplary embodiment can provide a display having a high

contrast ratio compared to the known configuration.
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[0121] (3) In this exemplary embodiment, all of the green pixel forming regions ZG,
the blue pixel forming regions ZB, the red pixel forming regions ZR, and the dummy forming
regions ZS have the same shape. Thus, it is possible to reduce coating spots that result from
the formation of the organic EL elements 21G, 21B, and 21R in the corresponding green pixel
forming region ZG, the blue pixel forming regions ZB, and the red pixel forming regions ZR.

[0122] (4) In this exemplary embodiment, in the active matrix substrate S, the
regions where the green light-emitting film LFG and the blue and red light-emitting films are
provided and the regions where the non-luminous films NLF are provided are evenly formed.
As é result, color irregularities of the pixel electrodes can be reduced.

Second Exemplary Embodiment

[0123] A second exemplary embodiment of the present invention will now be
described below with reference to FIG. 5. The second exemplary embodiment is analogous to
the first exemplary embodiment except that the formation positions of the pixel circuits 20G,
20B, and 20R in the first exemplary embodiment are different. Thus, in the second
exemplary embodiment, the same members as those in the first exemplary embodiment are
denoted with the same reference characters and detailed descriptions thereof will be omitted.

[0124] FIG. 5 is a circuit schematic of pixel circuits 30 that are formed at positions
corresponding to the intersections of the scan lines Yn and the green, blue, and red data lines
XGm, XBm, and XRm. Each pixel circuit 30 includes four forming regions, i.e., a green
pixel forming region ZG, a blue pixel forming region ZB, a red pixel forming region ZR, and
a dummy forming region ZS.

[0125] In the green pixel forming region ZG, a green organic EL element 21G is
arranged and formed. In the dummy forming region ZS, a green pixel circuit 20G, which
includes a switching transistor Qs, a storing capacitor Co, and a green driving transistor QdG,
except for the green organic EL element 21G, is formed. In the blue pixel forming region ZB,
a blue organic EL element 21B is formed. In the red pixel forming region ZR, a blue pixel
circuit 20B, which includes a switching transistor Qs, a storing capacitor Co, and a blue
driving transistor QdB, except for the blue organic EL element 21B, is formed.

[0126] Thus, the aperture ratios in the green pixel forming region ZG and the blue
pixel forming region ZB can be increased.

[0127] In the red pixel forming region ZR, a red organic EL element 21R is formed.
The blue circuit 20B, except for the blue organic EL element 21B, is formed in the red pixel

forming region ZR.
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[0128] In the dummy forming region ZS, the green pixel circuit 20G, except for the
green organic EL element 21G is formed. Further, in the dummy forming region ZS, a red
pixel circuit 20R, which includes a switching transistor Qs, a storing capacitor Co, and a red
driving transistor QdR, except for the red organic EL element 21R, is formed.

[0129] In the dummy forming region ZS, an anti-reflection member made of black
polyimide or the like is provided. Thus, the dummy forming region ZS displays black in the
same manner as the first exemplary embodiment.

[0130] That is, except for the pixel circuits 30 that are located at the top, bottom,
left, and right edges of the display panel portion 12, the green pixel forming regions ZG, the
blue pixel forming regions ZB, the red pixel forming regions ZR, and the dummy forming
regions ZS of the pixel circuits 30 are formed in a matrix in a positional relationship in which
another forming region is provided between two same-color forming regions. Thus, two
same-color organic EL elements 21G, 21B, and 21R are formed at positions apart from each
other with one forming region interposed therebetween at regular intervals in the vertical and
horizontal directions.

[0131] The structure of the active matrix substrate S in the second exemplary
embodiment will now be described with reference to FIG. 6. FIG. 6 is a partial sectional view
of the display panel portion 12 including the dummy forming region ZS and the green pixel
forming region ZG that is arranged adjacent thereto. The partial sectional view shown in FIG.
6 corresponds to the section along the plane B-B shown in FIG. S in which two driving
transistors QdG and QdR, which are included in the green and red pixel circuits 20G and
20R, are formed.

[0132] As shown in FIG. 6, tﬁe display panel portion 12 includes a substrate Sd, a
green light-emitting film LFG and a non-luminous film NLF which are formed above the
substrate, and an element forming layer DZ formed between the substrate Sd and the green
light-emitting film LFG and the non-luminous film NLF. The element forming layer DZ has
the pixel circuit 20R, 20G, and 20B. As in the first exemplary embodiment, the element
forming layer DZ has the driving transistors QdG, QdB, and QdR, which are included in the
corresponding pixel circuits 20G, 20B, and 20R. The element forming layer DZ has wires to
electrically connect the green light-emitting film LFG, the blue and red light emitting films,
and the driving transistors QdG, QdB, and QdR. The region in which the wires are formed

will be referred to as a "wiring region” in this exemplary embodiment as well.
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[0133] An insulating layer 31 is formed on the substrate Sd. The insulating layer 31
includes a first insulating film 31a and a second insulating film 31b which are made of silicon
dioxide. On the first insulating film 31a, silicon portions T are formed below the position
where the non-luminous film NLF is formed. The silicon portions T constitute the
corresponding gates, sources, drains of the driving transistors QdG and QdR included in the
green pixel circuit 20G and the red pixel circuit 20R. The second insulating film 31b is
formed on the silicon portions T and the first insulating film 31a. On the second insulating
film 31b, the gate electrodes 33G of the driving transistors QdG and QdR are formed at
positions opposing the silicon portions T. Also, drain electrodes 33D and source electrodes
33S are formed at positions corresponding to the drains and the sources of the respective
silicon portions T.

[0134] A first interlayer insulating film 32a is formed on the second insulating film
31b. A second interlayer insulating film 32b is formed on the first interlayer insulating film
32a. The second interlayer insulating film 32b includes wires 35a, which electrically connect
the drain electrodes 33D and pixel electrodes 34, and wires 35b, which electrically connect
the source electrodes 338, the power supply lines LR, and the storing capacitors Co.

[0135] On the second interlayer insulating film 32b, first banks 36a, which are made
of inorganic material, are formed between the pixel electrodes 34 to provide electrical
insulations between the pixel electrodes 34. A part of each pixel electrode 34 has an opening.
The light-emitting films LFD and the non-luminous films NLF are formed on the
corresponding pixel electrodes 34 so as to cover the positions of the openings of the pixel
electrodes 34. Second banks 36b, which are made of organic material, are formed on the first
banks 36a. The second banks 36b serve to provide isolations between the green light-
emitting films LFG and the non-luminous films NLF. A cathode layer 38a is formed on the
green light-emitting films LFG, the non-luminous films NLF, and the second banks 36b. A .
second cathode layer 38b is formed on the first cathode layer 38a. The first and second
cathode layers 38a and 38b constitute a cathode layer 38. This cathode layer 38 serves as an
opposing electrode for the pixel electrodes 34 to supply electrical current to the green light-
emitting films LFG.

[0136] Thus, the regions where the green light-emitting films LFG are provided and
the regions where the non-luminous films NLF are provided can be planarized. As aresult,

color irregularities of the pixels can be reduced.
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[0137] Thus, in addition to the advantages of the first exemplary embodiment, the -
second exemplary embodiment can increase the aperture ratios in the red pixel forming region
ZR and the blue pixel forming region ZB compared té the known configuration. As a result,
a display having reduced power consumption can be provided.

[0138] Further, the formation of the pixel eleménts, which control the green and red
organic EL elements 21G and 21R, in the dummy forming region ZS can reduce the area of
the pixel circuit 30. Thus, a high-definition display can be provided.

Third Exemplary Embodiment »

[0139] An electronic apparatus incorporating the display 10, which serves as an
electro-optical device and which is described in the first or second exemplary embodiments,
will now be described with reference to FIGS. 7 and 8. The display 10 is applicable to
various electronic apparatuses, such as mobile personal computers, portable telephones, and
digital cameras. '

[0140] FIG. 7 is a perspective view of the configuration of a mobile personal
computer. Referring to FIG. 7, a personal computer 50 includes a main unit 52, which has a
keyboard 51, and a display unit 53, which incorporates the display 10. In this case, the
display unit 53 incorporating the display 10 provides the samé advantages as the exemplary
embodiments described above. As a result, it is possible to provide a mobile personal
computer 50 having the display 10 that is reduced in color irregularities, high in contrast,
superior in display quality, and low in power consumption compared to a known personal
computer.

[0141] FIG. 8 is a perspective view of the configuration of a portable telephone.
Referring to FIG. 8, a portable telephone 60 includes a plurality of operation buttons 61, an
earpiece 62, a mouthpiece 63, and a display unit 64 that incorpofates the display 10. In this
case as well, the display unit 64 incorporating the display 10 provides the same advantages as
the exemplary embodiments described above. As a result, it is possible to provide a portable
telephone 60 having the display 10 that is reduced in color irregularities, high in contrast, and
superior in display quality compared to a know portable telephone.

[0142] The present invention is not limited to the above-described exemplary
embodiments.

[0143] For example, in the illustrated exemplary embodiments, the green pixel
forming region ZG and the blue pixel forming region ZB are allotted to the upper left side and

the upper right side of the display panel portion 12, respectively. Further, the dummy forming
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region ZS and the red pixel forming region ZR are allotted to the lower left side and the lower
right side, respectively. Instead, for example, the red pixel forming region ZR and the green
piiel forming region ZG may be allotted to the upper left side and the upper right side of the
display panel portion 12, respectively. Further, the dummy forming region ZS and the blue
pixel forming region ZB may be allotted to the lower left side and the lower right side,
respectively.

[0144]) That is, the formation positions of the green pixel-forming regions ZG, the
blue pixel-forming regions ZB, the dummy forming regions ZS, and the red pixel-forming
regions ZR which constitute the pixel circuits 20 are not limited. Thus, any arrangement may
be used as long as two adjacent same-color organic elements 21G, 21B, and 21R are arranged
at regular intervals in the vertical and horizontal directions with one forming region
interposed therebetween.

[0145] In the second exemplary embodiment, the driving transistors QdG and QdR
to control the green and red organic EL elements, the storing capacitors Co, and the switching
transistors Qs are formed in the dummy forming regions ZS. Also, the driving transistors
QdB to control the blue organic EL elements 21B, the storing capacitors Co, and the
switching transistors Qs ére formed in the red pixel-forming regions ZR.

[0146] Instead, the driving transistors, QdG, QdB and QdR to control the green,
blue, and red organic EL elements 21G; 21B, and 21R, the storing capacitors Co, and the
switching transistors Qs may be formed in the dummy forming regions ZS. With this
arrangement, it is possible to further increase the aperture ratios in the green pixel-forming
regions ZG, the blue pixel-forming regions ZB, the dummy forming regions ZS, and the red
pixel-forming regions ZR. As a result, a display having reduced power consumption can be
provided.

[0147] In the above exemplary embodiments, although the driving transistors QdG,
QdB, and QdR are each constituted by a p-channel FET and the switching transistors Qs are-
each constituted by a p-channel FET, the present invention is not limited thereto. For
example', the driving transistors QdG, QdB, and QdR and the switching transistors Qs may be
each constituted by a p-channel FET.

[0148] In the above exemplary embodiments, although the pixel circuits 20 and 30
are embodied as electronic circuits to provide preferable advantages, they may.be embodied
as electronic circuits to drive electro-optical elements, for example, light-emitting elements,

such as LED or FED, other than the organic EL elements 21G, 21B, and 21R.
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[0149] In the above exemplary embodiments, the electro-optical elements of the
pixel circuits 20 are embodied as the organic EL elements 21G, 21B, and 21R, they may be
embodied as inorganic EL elements. That is, the electro-optical elements may be applied to

an inorganic EL display having inorganic EL elements.
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WHAT IS CLAIMED IS:

1. An electro-optical device comprising:

a substrate;
a plurality of effective optical regions provided above the substrate:
electro-optical elements provided in the effective optical regions;
a wiring region provided on the substrate, wires to supply power or electric
signals to the electro-optical elements being provided in the wiring region; and
at least three of the effective optical regions are in contact with ineffective-
optical regions directly or via part of the wiring region, the electro-optical elements not
provided in the ineffective-optical regions.
2. The electro-optical device according to claim 1, the plurality of effective
optical regions further comprising: _
| a plurality of first effective optical regions in which first electro-optical
elements are provided; '
a plurality of second effective optical regions in which second electro-optical
elements are provided, and
the ineffective optical region being arranged so as to be sandwiched by two of
the first effective optical regiohs and so as to be sandwiched by two of the second effective
optical regions.
3. An electro-optical device comprising:
a substrate;
a plurality of first effective optical regions provided above the substrate, first
electro-optical elements being provided in the first effective optical regions;
a plurality of second effective optical regions provided above the substrate,
second electro-optical elements being provided in the second effective optical regions; and
a plurality of ineffective optical regions provided above the substrate, no
electro-optical elements being provided in the ineffective optical regions,
each of the ineffective optical regions being arranged so as to be sandwiched
by two of the first effective optical regions and so as to be sandwiched by two of the second
effective optical regions.
4. The electro-optical device according to claim 2, wherein the first effective
optical regions or the second effective optical regions not arranged so as to be adjacent to

each other.
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5. The electro-optical device according to claim 2, the first effective optical
regions and the second effective optical regions having the same shape.

6. The electro-optical device according to claim 2, the ineffective optical regions
having anti-reflection members.

7. The electro-optical device according to claim 2, the first and second effective
optical regions having respective electronic circuits to drive the electro-optical elements
provided in the first and second effective optical regions.

8. The electro-optical device according to claim 2, at least one of the first optical
regions and at least one of the second optical regions having respective electronic circuits to
drive the electro-optical elements provided in another first effective optical region and
another effective optical region. .

9. * The electro-optical device according to claim 2, the ineffective optical regions
having electronic circuits to drive the electro-optical elements provided in at least one of the
first effective optical regions and at least one of the second effective optical regions.

10. The electro-optical device according to claim 7, at least one of the effective
optical regions being in contact with an ineffective optical region in which no electronic
circuit is provided below an electrode provided in the effective optical region or the electrode
is not provided above the electronic circuit.

11. An electro-optical device according to claim 7, further comprising:

pixels provided so as to correspond to respectivé intersections of a plurality of
scan lines and a plurality of data lines, the electronic circuits driving the electro-optical
elements in accordance with scan signals from the scan lines and data signals from the data
lines.

12. The electro-optical device according to claim 11, the electronic circuits
comprising:

first transistors to supply data signals during electrical conduction;

capacitance elements to store, as an amount of charge, the data signals
supplied from the first transistors; and

second transistors to supply an amount of current corresponding to the
electrical-conduction state to the electro-optical elements, the electrical-conduction state
being controlled in accordance with the amount of charge stored by the capacitance elements.

13. The electro-optical device according to claim 2, the first electro-optical

element and the second electro-optical element including two electro-optical elements
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selected from an electro-optical element that emits green, an electro-optical element that
emits blue, and an electro-optical element that emits red.

| 14. The electro-optical device according to claim 2, each of the first electro-optical
elements and the second electro-optical elements being an electroluminescent element.

15. The electro-optical device according to claim 14, the electroluminescent
element having a light-emitting layer that includes organic material.

16. An electro-optical device, comprising:

a substrate;

a plurality of first light-emitting regions provided above the substrate, first
light-emitting films being provided in the first light-emitting regions;

a plurality of second light-emitting regions provided above the substrate,
second light-emitting films being provided in the second light emitting regions; and

a plurality of non-luminous regions provided above the substrate, no light-
emitting films being provided in the non-luminous regions,

“each of the non-luminous regions is arranged so as to be sandwiched by two of
the first light-emitting regions and so as to be sandwiched by two of the second light-emitting
regions.

17. The electro-optical device according to claim 16, the first light-emitting films
or the second light-emitting films arranged so as to not be adjacent to each other.

18. The electro-optical device according to claim 16; the first light-emitting

‘regions and the second light-emitting regions having the same shape.

19. The electro-optical device according to claim 16, the non-luminous regions
having anti-reflection members.

20. The electro-optical device according to claim 16, the first and second light-
emitting regions having respective electronic circuits to control light emission of the
corresponding first and second light-emitting films.

21. The electro-optical device according to claim 16, at least one of the first and
second light-emitting regions having an electronic circuit to control light emission of the first
or second light-emitting film provided in another first or second light-emitting region.

22. The electro-optical device according to claim 16, the non-luminous region has
an electronic circuit to control light emission of the first or second light-emitting film

provided in at least one of the first and second light-emitting regions.
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23. The electro-optical device according to claim 16, further comprising:
pixels provided so as to correspond to respective intersections of a plurality of
scan lines and a plurality of data lines, the electronic circuits for the corresponding pixels
controlling light emission of the first or second light-emitting films in accordance with scan
signals from the scan lines and data signals from the data lines.

24. The electro-optical device according to claim 16, the first light-emitting film
and the second light-emitting film include two light-emitting films selected from a light-
emitting film that emits green, a light-emitting film that emits blue, and a light-emitting film
that émits red.

. 25. The electro-optical device according to claim 16, each of the first and second
light-emitting films includes organic material.

26. An active matrix substrate comprising:

a substrate;

a plurality of element forming regions provided above the substrate, the
element forming regions having electrodes to connect with electronic elements; and

a wiring region provided above the substrate, wires to supply various electrical
signals to the electronic elements via the electrodes being provided in the wiring region,

at least three of the element forming regions being in contact with non-
element-forming regions directly or via part of the wiring region, the electronic elements
being not provided in the non-element-forming region.

27. An active matrix substrate comprising:

a substrate;

a plurality of first element forming regions provided above the substrate, first
electro-optical elements being provided in the first element forming regions;

a plurality of second element forming regions provided above the substrate,
second electro-optical elements being provided in the second element forming regions; and

a plurality of non-element-forming regions provided above the substrate, no
electro-optical elements being provided in the non-element-forming regions,

each of the non-element-forming regions being arranged so as to be
sandwiched by two of the first element forming regions and so as to be sandwiched by two of
the second element forming regions.

28. The active matrix substrate according to claim 26, the non-element forming

regions having anti-reflection members.
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29. The active matrix substrate according to claim 27, each of the first and second
element forming regions has an electronic circuit to drive the first or second electro-optical
element that is provided therein. .

30. The active matrix substrate according to claim 27, at least one of the first and
second element forming regions has an electronic circuit to drive the electro-optical element
that is provided in another first or second element forming region.

31. The active matrix substrate according to claim 27, the non-element-forming
region having an electronic circuit to drive the electro-optical element that is provided in at
least one of the first and second element forming regions.

32. An electronic apparatus, comprising:

the electro-optical device according to claim 1.

33. An electronic apparatus, comprising:

the active matrix substrate according to claim 26.
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ABSTRACT OF THE DISCLOSURE

To provide an electro-optical device and an electronic apparatus which reduce
directional viewing variation that occurs between the column and row directions and to
provide an active matrix substrate suitable for the electro-optical device. In each pixel circuit
arranged at a display panel portion in a matrix, the upper left side of the formation region is
allotted to a green pixel-forming region having an organic EL element that emits green, the
upper right side is allotted to a blue pixel-forming region having an organic EL element that
emits blue, the lower left side is allotted to a dummy forming region having no light-emitting
orgaﬁic EL element, and the lower right side is allotted to a red pixel-forming region having
an organic EL element that emits red. Two adjacent same-color organic EL elements are

formed at regular intervals with one forfning region interposed therebetween.
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(57) Abstract

A driving system taking into
consideration the conductivity of a TFT which
controls the light emitting operations of a
current-driven light emitting element. When an
N-channel type TFT is used as the second TFT
(30) which switches supply of a driving current
to a light emitting element (40), a high gate
voltage (Vgcur) is obtained by lowering the
potential at a common feeder line (com) against
the potential at the counter electrode (op) of the
element (40). A p-channel TFT is used as a first
TFT (20) and the polarity of the low potential
of a scanning signal (Sgate), and the potential
at the common feeder line (com) is made equal
to that of the potential at a potential holding
electrode (st) at turning-on time. The driving
voltage of the light emitting element is dropped
and the display quality of the clement is
improved by shifting the potential of picture
signals (data) for turning on in the direction in
which the turning-on resistances of the TFTs
(20 and 30) become smaller within the range of
the driving voltage of the display device (1).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO%ISSIONER FOR PATENTS

Alexandsia, Virginia 22313-1450
WWW.USPto, gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRSTNAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
10/712,381 11/14/2003 Hayato Nakanishi 117643

CONFIRMATION NO. 9594

|

25044 FORMALITIES LETTER

0 Box 16638 ¢ (AU CRERAE R MOt

P.O. BOX 19928 I |
ALEXANDRIA, VA 22320 0OC000000011872245

]

Date Mailed: 02/10/2004

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 and pay any fees required 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).

e The oath or declaration is missing.
A properly signed oath or declaration in compllance with 37 CFR 1.63, /dent/fy/ng the application by the
above Application Number and Filing Date, is required.

e To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of
$130 for a non-small entity, must be submitted with the missing items identified in this letter.

SUMMARY OF FEES DUE:
Total additional fee(s) required for this application is $130 for a Large Entity

e $130 Late oath or declaration Surcharge.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.
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Custorher Service Center
Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY
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-t [ "~ ’

1450 .
Alexandris, Virginis 22313-1450
.50V

www.uspto,
appLNo. | FUNG2TS7! | ARTuniT | FuL FeE RECTD ATTY.DOCKET NO ‘|[orawiNGs | TOT cLms | iIND cLms

10/712,381 11/14/2003 2673 1176 117643 7 33 5

: CONFIRMATION NO. 9594
25944 FILING RECEIPT

OLIFF & BERRIDGE. PLC | RE CEIVE @ R0 0

ALEXANDRIA, VA 22320 *0OC000000011872244*

FEB 1 1 2004
NLIFF & BERRIDGE

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. 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 write to the Office of Initial Patent Examination’s Filing
Receipt Corrections, facsimile number 703-746-9195. 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 (if
appropriate). v : . .

Date Mailed: 02/10/2004

Applicant(s) ’rbﬂamﬂs ~shi
Hayato Nakanishi,-Sewast, JAPAN;

Assignment For Published Patent Application
Seiko Epson Corporation, Tokyo, JAPAN;

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2002-348622 11/29/2002

If Required, Foreign Filing License Granted: 02/10/2004
Projected Publication Date: To Be Determined - pending combietion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

Title .
Electro-optical device, active-matrix substrate, and electronic apparatus
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

< oF% re the Application of Attn: OIPE
Hayato NAKANISHI
Application No.:  10/712,381 Docket No.: 117643

Filed: November 14, 2003

For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX
SUBSTRATE, AND ELECTRONIC APPARATUS

REQUEST FOR CORRECTION OF PALM RECORDS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Attached is a photocopy of the original filing receipt on which an error has been
corrected in red. This error is being brought to the attention of the Patent and Trademark

Office so that it may correct its records. A Supplemental Application Data Sheet is attached.

Respectfully submitted,

—

James A. Oliff
Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565

JAO:EDM/gam
Date: March 8, 2004
DEPOSIT ACCOUNT USE

OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 19928 " Please grant any extension
Alexandria, Virginia 22320 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No. 15-0461
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OLIFF & BERRIDGE, PLC

ATTORNEYS AT LAW

upplemental Application Data Sheet

Application Information

Application Type::
Subject Matter::
CD-ROM or CD-R:
Title::

Attorney Docket Number::

Regular
Utility
None

ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX
SUBSTRATE, AND ELECTRONIC APPARATUS

117643

Total Drawing Sheets:: 7

Small Entity:: No
Applicant Information

Applicant Authority type:: Inventor
Primary Citizenship Country:: Japan
Status:: Full Capacity
Given Name:: Hayato
Family Name:: NAKANISHI
City of Residence:: Toyama-shi
State or Province of Residence:: Toyama-ken
Country of Residence:: Japan
Correspondence Information _
Correspondence Customer Number:: 25944
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Foreign Priority Information

Country:: Application Number::

Filing Date::

Priority Claimed::

Japan 2002-348622

11/29/2002

Yes

Assignee Information

Assignee Name::

Seiko Epson Corporation

Street of mailing address::

4-1, Nishi-shinjuku 2-chome, Shinjuku-ku

City of mailing address:: Tokyo
Country of mailing address:: Japan
Postal or Zip Code of mailing address:: 163-0811
Page 2 Initial 3/8/04

185




,mt{am M

Under th

PTO/SB/106 (8-96)
Approved for use through 9/30/98 OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

aperwork Reduction Act of 1995, no persans are required to respond to collection of information unless it displays a valid OMB contral number.

on Ref. No.. F008951US00

Attomey’s Ref. No.: 117643

_ Declaration and Power of Attorney For Patent Application

FFHBESERUCEER

Japanese Language Declaration

TREOEADBHEL LT, RIEUTOBEIEELET,

ROER. AEE. BFE. TEORORLNRICRERSAE
#@ved,

TROAFORAIZE U THRMEEICRERE ., HFIFHELT
WERHAANFTIZOWVWT, AEBNHOHE—DRALF (TiRNK4L
B—23DHE) b LLRRAIr2]RARAETHD L (TENL
BORBEEDOBE) ELTHET,

BRAYEE, FIT1IIMIORBBEBR VR TS

LERADCHME (T!aomrxmziowrw;w%u *
BITHA) 1T,

X 2003411 8 14 BiciRtah, KEHESSEMT
MIFBESRN ERHEES L 10/712,381 L L.
(LT 588) IKIESNE LK,

ALk, HEARBEZSLLRITEAONETLRIL. AF
FEHBLTHWARI LA IIICHALET,

FTEFRAEAE 3 THRE1RS 6HICERSN D LB,
FEFRBOFEBISVWTHELZHREMTT2B8ERHD L %
BHET,

As a below named inventor, [ hereby declare that:

My residence, post office address and citizenship are as stated
next to my name.

I believe I am the original, first and sole inventor (if only one
name is listed below) or an original, first and joint inventor (if
plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention
entitled

ELECTRO-OPTICAL DEVICE, ACTIVE—MATR]X SUBSTRATE. AND
ELECTRONIC APPARATUS :

the specification of which is attached hereto unless the
following box is checked:

was filed on November 14, 2003
as United States Application Number or
PCT Intemational Application Number
10/712,381 and was amended on
(if applicable).

[ hereby state that [ have reviewed and understand the contents
of the above identified specification, including the claims, as
amended by any amendment referred to above.

[ acknowledge the duty to disclose information which is material
to patentabilty as defined in Title 37, Code of Federal
Regulations, Section 1.96.

Page 1 of 3

Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs 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, Patent and Trademark
Office. Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and

Trademarks. Washinetan. DC 20231,
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S

; PTO/SB/106 (8-96)
Approved for use through 9/30/98 OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

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

Japanese Language Declaration
(BAFFEED)

T, KEEHFEISHEL19% (a) - (d)EXIX365%
(D)HICEEFRD, KEUADOEDOLRL b1 +»EHEEEL

TWDHEFINIRM 3 6 55 (a) TUCE-S< EIRHE. XIS E

TOFFFHED LRRAFHEOHBEIC>W TSN EELESE Z
IRERT DL EBID, EEEELERL TV, KHEDFNICH
BENISFELRRASFSEOABHELLUTIC, N2 ~—2
TH5ILT. RLTWET,

Prior Foreign Application(s)

I hereby claim foreign priority under Title 35, United States
Code, Section 119 (a)~(d) or 365(b) of any foreign application(s)
for patent or inventor's certificate, or 365(a) of any PCT
International application 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 on which
priority is claimed.
Priority Not Claimed

SAE T O 5ITHE EREEHELL
2002-348622 Japan 29/November/2002 0o
(Number) (Country) (Day/Month/Year Filed)
(E5) (%) (HBEAR)
: N
(Number) (Country) (Day/Month/Year Filed)
(EF) (B4) (HE4ER B)

FiL, B SEKDERL 1 9% (e) oKX TFROKES
FHESEICRRS M Z Z S EB/O A LET,

I hereby claim the benefit under Title 35, United States Code,
Section 119 (e) of any United States provisional application(s)

listed below.

(Filing Date)
(HER)

(Application No.)
(HEES)

FALTROKEEMEISHEL 2 0RICEVWTTRONKEN
FFHEICER S N HER. NIEREEZEEL TV 24T HBHEDN
365K (cHICESKHEMEFIICEBLEY, £, ZHEED
FIREEONEN KEEREI SHEL 1 2525 1 EULSHD
AR TRES N FETERITT 2 XEHFHBEICBTREATY
RVWRY . TOREITHREHESRHA UG CAHESEO BEERN
IR A RNEREBE A E COMBIPICAFINE., FHIE
HAREARE3 7M1 ES 6 HCER SN TFRBOEECET
SEERFRICOVWTHTREENHD I LLBMLTVWET,

(Application No.) (Filing Date)
(HEES) (B R)

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 Intemational 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, I acknowledge the duty to disclose information which is
material to patentability as defined in Title 37, Code of Federal
Regulations, Section 1.56 which bacame available between the
filing date of the prior application and the national or PCT
International filing date of application:

(Status: Patented, Pending, Abandoned)
GRI : 9FEF3FRI . RBP. HEH)

(Application No.) (Filing Date)
(HEEE) (HEa)

(Application No.) (Filing Date)
(HEES) (BEa)

L, REFOHNBIZE SO TEREESP CEMST 5> RHM
HETHY, DORBAELEIFREFDELD E I AI0%3L
RANLTHETHLBLIELTWEI L, EbicEBIChIhi
BAORUARVENLBEOITAITKEEME 1 8HESE1001
RIZESE, Fl&TzmE. bLLirro@AICL v Afl&h
BlE. ELTEDE I REEFICLIIBBOFAZIT 2T, H
L7, IIBEICHFaIa NSO A DN kbDIL S = & #3885
L. Lo T I EBDOITELKBEELZHLET,

(Status: Patented, Pending, Abandoned)

(RN . FFEFEFAIE. BRB P, KRIEF)
I 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.

Page 2 of 3
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- PTO/SB/106 (8-96)
Approved for use through 9/30/98 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 ta collection of informaticn uniess it displays a valid OMB contral number.

. Japanese Language Declaration

SR =
EEHE

(B

EER . FE, TEORHAF L LT, AHEEICET3I—H0F
BEAKFTFEERCM L TRITTAABELEIINREALL
T, TROFLZBAWZLET, (Filt, HLRREBEAOKS
RUBRBESEHILEOZ &) :

James A. Oliff, (Reg 27,075)

William P. Berridge, (Reg 30,024)

Kirk M. Hudson, (Reg. 27,562)

Thomas J. Pardini, (Reg. 30,411)

Edward P. Walker, (Reg. 31,450)

Robert A. Miller, (Reg. 32,771)

Mario A. Costantino, (Reg. 33,565)

)

POWER OF ATTORNEY: As a named inventor, [ hereby appoint
the following attorney(s) and/or agent(s) to prosecute this
application and transact all business in the Patent and Trademark
Office connected therewith. (list name and registration number)

James A. Oliff, (Reg 27,075)

William P. Berridge, (Reg 30,024)

Kirk M. Hudson, (Reg. 27,562)

Thomas J. Pardini, (Reg 30,411)

Edward P. Walker, (Reg 31,450)

Robert A. Miller, (Reg. 32,771)

Mario A. Costantino, (Reg. 33,565)

BEUXATE .
OLIFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320

Send Correspondence to:
OUFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320

EEEEESE . (RIRCEHES)
OLIFF & BERRIDGE, PLC
(703) 836—6400

Direct Telephone Calls to: (name and telephone number)
OLIFF & BERRIDGE, PLC
(703) 836—6400

HE—E B -RATL

Full name of sole or first inventor

Hayato NAKANISHI

@ 2A

RAFOESR 814t Inventor's signature Date
Yo F L 200¢4 |RA %A Hope to NAKANISH L TAN G, 200 ¥

5T 2 o Residence

BXE. "% e ‘Q‘ RGP Tovama ~sh: . _Toyawa - ke . Japan
EHiF Citizerﬁship -

HX Japan
LES Post Office Address

392-8502 BAERFRFATXKINITEIHESS
tra—-xF /oA

c/o Seiko Epson Corporation
3-5, Owa 3-chome, Suwa-shi, Nagano—ken 392-8502 Japan

Full.name of second joint inventor, if any

BLERRALE
FEXRBHFDOESL B {+ Second inventor’s signature Date
£ Residence

axH. , . Japan
HE Citizenship
L&A Post Office Address

(BZLBRO#RBAFIZO VT HRERICERL, B4%2+5C
&)

(Supply similar information and signature for third and subsequent
Jjoint inventors.)

Page 3
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Q78681

10/721,381 Filed: November 25, 2003

Darryl Mexic (202) 293-7060

Takayasu YAMAMOTO, et al.

INSPECTING DEVICE FOR SEMICONDUCTOR
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FIG. 3B
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Q78681

10/721,381 Filed: November 25, 2003
Darryl Mexic (202) 293-7060

Takayasu YAMAMOTO, et al.

INSPECTING DEVICE FOR SEMICONDUCTOR
WAFER
Page 6 of 8

FIG. 6 START Y
ROTATE ELECTRIC REVOLVER
INPUT PECTING CONDITION TO SET MAGNIFICATION OF ~ S9
gF wnggT,ON (DRAWING S OBJECTIVE LENS AT 2.5 TIMES
S1~ STAGE TYPE NUMBER AND ¥
MANUFACTURING PROCESS MOVE MICROSCOPE UNITIN | <0
7 DIRECTION Z TO ADJUST FOCUS
S2~{  STARTINSPECTION | 7
¥ TAKE PHOTOGRAPH OF WAFERAND | _ o
CONVEY WAFER FROM PROCESS PHOTOGRAPHED IMAGE
S3~{ CARRIER TO MOUNTING 7
TABLE WITH ROBOT ARM CONFIRM AND EXTRACT MASK ID | S12
. IMAGE BY PATTERN MATCHING
S4 ~{ ROTATE MOUNTING TABLE | 7
v MOVE WAFER WITH HORIZONTALLY | .4
| DETECT NOTCH OR ORIENTATION MOVING UNIT (POSITION BY INCHING)
S5~  FLAT POSITION AND CENTER 7
POSITION WITH ALINGER UNIT LIGHT MICROSCOPE LAMP AT S14
(] PREDETERMINED BRIGHTNESS
ADJUST NOTCH OR 7
S5 OR'ETr\gQESSE?LEAﬁTMTS%TION ROTATE ELECTRIC REVOLVER 5
™ TO SET MAGNIFICATIONOF |~ S15
POSITION (DIRECTION) WITH OBJECTIVE LENS AT 20 TIMES
ROTATING UNIT 7
v
CORRECT ECCENTRICITY OF DIRECTION 2 T0 ABJUST FoCUs [~ 516
WAFER WITH HORIZONTALLY :
S7~  MOVING UNIT AND MOVE
WAFER TO PREDETERMINED TAKE PHOTOGRAPH OF MASKID | S17
INSPEPCTING POSITION AND CONDUCT IMAGE PROCESSING
) ]
gg~] LIGHT MICROSCOPE LAMP AT CONFIRM MASKIDBY | _g4g
PREDETERMINED BRIGHTNESS PATTERN MATCHING
L S19

i NO MASK ID AGREES?
RETURN WAFER -
S25~  TO CARRIER 520~ CONVEY WAFER TO AUTOMATIC MACRO
WITH ROBOT ARM INSPECTING UNIT WITH ROBOT ARM
] Y
DISPLAY RESULT 521~ CONDUCT INSPECTION WITH
S26~ OF INSPECTION AUTOMATIC MACRO INSPECTING UNIT
ON MONITOR 7

S22 '\‘{ RETURN WAFER TO CARRIER WITH ROBOT ARM I
s27~(CEND D) :

$23~{ DISPLAY RESULT OF INSPECTION ON MONITOR |

s24~(END )
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: Q78681
Takayasu YAMAMOTO, et al.

Appln. No.: 10/721,381 Group Art Unit: 2877
Confirmation No.: 6006 Examiner: Not Yet Assigned
Filed: November 25, 2003

For: INSPECTING DEVICE FOR SEMICONDUCTOR WAFER

SUBMISSION OF PRIORITY DOCUMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Submitted herewith is a certified copy of the priority document on which a claim to
priority was made under 35 U.S.C. § 119. The Examiner is respectfully requested to
acknowledge receipt of said priority document.

Respectfully submitted,

ot Wy <

SUGHRUE MION, PLLC Dartyl M&ic
Telephone: (202) 293-7060 Registration No. 23,063
Facsimile: (202) 293-7860
WASHINGTON OFFICE
23373

CUSTOMER NUMBER

Enclosures:  Japan 2002-346797

Date: April 20, 2004
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Q78681 |
10/721,381 Filed: November 25, 2003

Darryl Mexic (202) 293 -7060
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PATENT APPLICATION

In re the Application of

Hayato NAKANISHI Group Art Unit: 2673
Application No.: 10/712,381

Filed: November 14, 2003 Docket No.: 117643

For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND
ELECTRONIC APPARATUS

STATUS INQUIRY LETTER

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Please telephone our firm's Patent Application Filing Department at 703-836-6400 with
the status of the above-identified patent application, including an indication as to when the next

communication can be expected.

Respectfully submitted,

Oin. A

James A. Oliff
Registration No. 27,075

Michael Britton
Registration No. 47,260

JAO:MB/kzb

Date: May 17, 2005
OLIFF & BERRIDGE, PLC
P.O. Box 19928

Alexandria, Virginia 22320
Telephone: (703) 836-6400
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For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND
ELECTRONIC APPARATUS

SECOND STATUS INQUIRY LETTER

Commissioner for Patents
P.O. Box 1450 .
Alexandria, VA 22313-1450
Sir:
Please telephone our firm's Patent Application Filing Department at 703-836-6400 with

the status of the above-identified patent application, including an indication as to when the next

communication can be expected.

Respectfully submitted,

Coo

James A. Oliff
Registration No. 27,075

Steven W. Allis
Registration No. 50,532

JAO:SWA/jam

Date: November 14, 2005
OLIFF & BERRIDGE, PLC
P.O. Box 19928

Alexandria, Virginia 22320
Telephone: (703) 836-6400
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Hayato NAKANISHI Group Art Unit: 2674
Application No.: 10/712,381 Examiner: Unknown
Filed: November 14, 2003 Docket No.: 117643

For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND ELECTRONIC
APPARATUS

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR §1.56, the attention of the Patent and Trademark Office is hereby
directed to the reference(s) listed on the attached PTO-1449. Unless otherwise indicated herein,
one copy of each reference is attached. It is respectfully requested that the information be
expressly considered during the prosecution of this application, and that the reference(s) be made
of record therein and appear among the "References Cited" on any patent to issue therefrom.

X 1. This Information Disclosure Statement is being filed (a) within three months of
the U.S. filing date of this non-CPA application, OR (b) before the mailing date of a first
Office Action on the merits in the present application. No certification or fee is required.

D 2. One or more reference cited herein was cited in a counterpart foreign application.
See References 3 and 4.

X 3. In accordance with 37 CFR §1.98(a)(2)(ii), copies of any U.S. patents and patent
application publications are not attached.
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Publication No. 2002/0118150 corresponds to CN 1361510.

JAO:SWA/jam
Date: April 3, 2006

OLIFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320
Telephone: (703) 836-6400

222

Respectfully submitted,
James A. Oliff
Registration No. 27,075

Steven W. Allis
Registration No. 50,532

DEPOSIT ACCOUNT USE
AUTHORIZATION
Please grant any extension
necessary for entry;
Charge any fee due to our
Deposit Account No. 15-0461




Sheet 1 of 1
Form PTO-1449 US Dept. of Commerce ATTY DOCKET NO. APPLICATION NO.
(REV. 1/06) PATENT & TRADEMARK OFFICE 117643 10/712,381
INFORMATION DISCLOSURE STATEMENT
(Use several sheets if necessary) APPLICANT(S)
Hayato NAKANISHI
FILING DATE GROUP
November 14, 2003 2674
U.S. PATENT DOCUMENTS
Examiner Cite
Initials No. Document Number Date
1 6,954,191 10/11/2005 HIRANO et al.
2 2002/0118150 08/29/2002 KWON
FOREIGN PATENT DOCUMENTS
Examiner Cite With With
Initials No. Document Number Date Country English English
Abstract Translation
3 CN 1343346 A 04/03/2002 CHINA
4 CN 1361510 A 07/31/2002 CHINA
OTHER DOCUMENTS
Examiner Cite (Including Author, Title, Date, Pertinent Pages, etc.)
Initials No.
EXAMINER DATE CONSIDERED
Examiner: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

Date: April 3, 2006

223




¥

. -
a.. - "

[T P ARSI E ERA R 4UR

ti2] RIS HAHAT RIS

[21] {45 00804934.3

[(14%FA 2002445380

[51])Int. CI°
GO09G 3/36

[11127% CN 1343346A

[(2]14#8 2000.11.10 [21]4Hs8 00804934.3
[30] %4 '
[32]1999.11.12 [33]JP [31]321902/99
[32]2000.10.30 [33]JP [31]330859/00
[ss]MI®iw PCT/EP00/11288 2000.11.10 -

[7]ME2% WO001/37251 ¥ 2001.5.25
[sS]AREHMEAN 2001.9.12
[(Nn1kwA ERIFEMNWHFHFRAA
gt L[ WEIT ,
[2]RAA S-FhE M-BHEHE T-EXE
H- &%

(a1 eRREAN FTEEHRIA(FE) ARLA

rRBA T & ZFETiE

ICMEIRE 2 T B934 10 7T MHETURS X

[41xEi88 RARREMNRLASRER
{571
AR P K —Fh RGBW R LCD, Hop 4k S8

WBEHIE RIS SOOI R, 7 I e i e S
AREFERHRAR, B S EABOE NSRS T ' -
AU RGBW B R B /n TG 57 A4 /i RCB EHR B

for 3R 72 A sH AR B R

BEST AVAILABLE COPY

224

-]

ISSN1008-4274



10

15

20

25

30

............

xR # & £ %

1. —HEEABAGROERTHYEBETHRBJETFTERSE, AT
EBEARBORGEAIE TS ALY AR R ETEE. BER NS
i 2eREBSFUAEENMBTEE, MRBRLBFESHHAEL

TRk 0E:

BEAELEE, SRATINAABABLE PESALERATR
£. BERASE. ZERASFANRFTHIOHILAEALFU

REBRTEHEEMBEF L EHRKFHA,

AP, MERREFREALEDHEBHFAZ IS, . 2
AFEERBORTEDIEEANBT S ROAFHAABI R AR
FoE. geHETFLEE. GCRBE T PZEMEEE, KL
F: EEBHEEERTERRHTALREEL W=Ff (Ynin, Ymax) &
BEEAEBRATEHEZRTEMRB TS EGHFH, ANENHERK
b, $EENBEETORFAKBREA W, FoeB/ATEL. &E
ﬁA%gi#“6%A%$iﬁ&$ﬁ%ﬁkﬁ#i¢ﬁ%mmi
3% Ymin # Ymax.

2. deiF)| EK 2 ﬁﬁﬂﬂif&%’a Xk T, S V=f (Yoin,
Ymax) Z X H e HHK, €A LE Ynin LK Ymax TE S LS FF
m. .
3. RAZE 1 HRBEBFES, A4 ELET, HEV=f(Ynin,
Ynax) 2 X6 R, X P, Yonin RTEMEA Ymax REZME, i
H, &% W=f(Ymin, Ymax) 2 X HH, SALZE Ynin fAXX
B8 33 Do, |

4. wRAZEK 1 X IHRBBFTRE, ANELET, £a. B
FOAREERBAERELERATRE. RERATREFZE
BAFEETRAHRAMAMES MAX B, W.RK V=Max*{(Ymin

+a) + (MAX+ B)}n k& FHHK w=f(Ymin, Ymax), iﬁi“tﬁ&u#ﬁr -

FARATEREANERAOHTH.

5. EBRAEZER 1 E 44E4T— *ﬁ&&iﬁﬁ%,ﬁﬁﬁéf,
ERZUCRATRAE. BERATREFZERAT R EHEM—A
WRCFEA R, BTE W EhEMA. -

6. bﬂﬁ%*li5&ﬁ*¢ﬁ&&ir&% RHEET, A

BEST AVAILABLE COPY'
225



\i.,

[19]PEARIAEBER SRR

[12] RAEAPHEATRBE

[21] =35 01137773.9

(431258 200247 H 31 H

[51]Int. C¥
G09G 3/30

[11]123% CN 1361510A

(2158 2001.11.2 [21]éhig® 01137773.9
[30]#%ER ‘

[32]2000.12.29 [33]KR [31)85683/00
(71)hMA =2 SDI #X &3t '

it FEEREE
(R2I1RBA BEE

[T SHREAN JLEHTE TS 57

REA TEH B/ME

WAER$ 4 T EHH 11 W HEAKI3 R

(41 zmEs FHHRRARRBEABIH T EABEK
HL B '
[571m '
AF—-HENRRERRBMRE B, F . HH
W RETCH, T X RLTPrR oAy B 1T R0k S —
Ik, ATHETRENERANERM SURREA
BARRMBARGE ; B—WMUREYE, ATHN TS %
—IF RREFAB—WRAGERBRNOBERBE, GHH
HRETTHHRIE T B —RR AT, TRE T
SRR GRS, TS WA kTR
{H e A2 ; LURCB 27, P FEeTisEn IR 18 iR 43
S—WBRE CEROBERRE,

Select[n]

Reset

Doto[m)

Jor iR 7 ARt MR th R
BEST AVAILABLE COpPY

226

ISSN1008-4274



10

15

20

25

30

------------------

x_H & K #

1. —HAMELL AR FTE(ELD), €if:

ZHREBELR, ATHHRATETERES éé&%%%&;

&R, A THAEREET AR

BEABELE, HHNHREDEKIELFIH &F&&éﬁ % /\4%'?_!:

HEMEE LB QS

AR L AEL) A, AT T AR @ RBATERA,

F—F %, AThE TR 28 KGETE T RBHRI BB LK
FEHE; | | V . o _—
¥ — BT (TFT), ATFhETREE—FXRMIE — TFT ik
B RAE, QAN EL AHRBERIR; |

% — TFT, ﬁ%ﬁ:&#&éd%—— TFT #9WHHR, A -FaMEHE — TFT ¢4 Bl4E
W, Eif £ VAR ,

X, A-FAETEEEEE ﬁ%ﬁ@%éd%—- TFT ¢9 AR e BB E,

2ARERAIER | TRGAMNLEARTE, AT EAMNLEAARFTE
LOIEHE—FX, ATFrar *-dz‘i‘rﬂ'f’%«}%ﬁ% TFT #4445 3243 ¢ k38 & /R
AL,

3. #&:b%#x#']%—«‘k 2 BRRMAE ﬂ@i;’ti-réi, —Jﬂ(--“F’ ZiEFME T R —W e
EREA P R

4. #&#%#x#*]%—a‘a 2 RN AMBE AR TE, -}1‘?17:}“'%14“ FE—RH
éﬁ:laz}ﬁ&éﬁxia‘% sy

5. *&%%#xﬁ'l%ak 4 ﬁﬁiéﬁ?ﬁ‘#}u@iﬁiré& F ¥ EORERUAES
B2 AT 38 b R AR AR B AR,

6. MRIFEAF)EK 2 Fﬁiéﬁ?ﬁﬂ%ﬁii@ﬂf% J@P% TFT #9WHHFo iR
MG —A,

7. ARBERAER 2RO HEMELAEFTE, P F —F XL = TFT,
EH = TFT HMALER 2| B R, RAE (RRR)ERIBEE, RIL R
R)EHIE = TFT R LR E - FXRAEW TF_T,' i% % w9 TFT #H4%
ML D) HES, BIR (CRRR)iEIES|F — TFT 4L, SRR (KIRR)

FLYES EX L P AN

acaT AVAILABLE COPY
227



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.USPl0.gov

[ APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. ] CONFIRMATION Noj
10/712,381 11/14/2003 Hayato Nakanishi 117643 9594
25944 7590 07/05/2006 | EXAMINER |
OLIFF & BERRIDGE, PLC LAO, LUN Y1
P.O. BOX 19928
ALEXANDRIA, VA 22320 [ arrunir | PaperNUmMBER |

2629

DATE MAILED: 07/05/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)

228



Application No. Applicant(s)

10/712,381 NAKANISHI, HAYATO
Office Action Summary Examiner Art Unit

LUN-YI LAO 2629

-- 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 1 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

1) Responsive to communication(s) filed on
2a)] This action is FINAL. 2b)X This action is non-final.
3)J 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

4)X] Claim(s) 1-33 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from conS|derat|on
5)[] Claim(s)_____is/are allowed.
6)] Claim(s) _____is/are rejected.
7)O Ctaim(s) is/are objected to.

8)X] Claim(s) 1-33 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on isfare: a)[] 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).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAIl  b)[] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[J cCertified 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.

Lun-Yilao
e H
Attachment(s) Pris a;y Sxaminar
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) ';ﬁ ’# % z
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [] Notice of Informal Patent Appl Appllcatlon (PTO-152)
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060625
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Application/Control Number:10/712,381 Page 2
Art Unit: 2629

DETAILED ACTION

1. This application contains claims directed to the following patentably
distinct species:

Species I: figures 1-4;

Species I, figures 5-8.
2. The species are independent or distinct because the effective regions
and the non-effective regions in species | and Il are different and distinct.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed
species for pfosecution on the merits to which the claims shall be restricted if no
generic claim is finally held to be allowable. Currently, no generic claim.

Applicant is advised that a reply to this requirement must include an
identification of the species that is elected consonant with this requirement, and a
listing of all claims readable thereon, including any claims subsequently added.
An argument that a claim is allowable or that all claims are generic is considered
nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to
consideration of claims to additional species which depend from or otherwise
require all the limitations of an allowable generic claim as provided by 37 CFR
1.141. If claims are added after the election, applicant must indicate which are

readable upon the elected spe
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Application/Control Number:10/712,381 Page 3
Art Unit: 2629

3. Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Lun-yi Lao whose telephone number is 571-
272-7671. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Bipin Shalwala can be reached on 571-272-7681. 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).

June 25, 2006

Lun-yi Lao
Primary Examiner

231



PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Hayato NAKANISHI Group Art Unit: 2629
Application No.:  10/712,381 Examiner: L. LAO
Filed: November 14, 2003 Docket No.: 117643

For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND
ELECTRONIC APPARATUS '

RESPONSE TO ELECTION OF SPECIES REQUIREMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

In reply to the July 5, 2006 Election of Species Requirement, Applicant provisionally
elects Species I, Figures 1-4, 7 and 8, with traverse.

Claims 1-7, 11-20, 23-29, 32 and 33 are readable on the elected species. At least
claims 1 and 2 are generic to all species.

Please note that Applicant believes that Figs. 7 and 8 are related to Species I, as
indicated above.

It is also respectfully submitted that the subject matter of all species is sufficiently
related that a thorough search for the subject matter of any one species would encompass a
search for the subject matter of the remaining species. Thus, it is respectfully submitted that
the search and examination of the entire application could be made without serious burden.

See MPEP §803 in which it is stated that "if the search and examination of an entire

application can be made without serious burden, the examiner must examine it on the merits,
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Application No. 10/712,381

even though it includes claims to independent or distinct inventions" (emphasis added). It is
respectfully submitted that this policy should apply in the present application in order to avoid
unnecessary delay and expense to Applicants andbduplicative examination by the Patent
Office.

Thus, withdrawal of the Election of Species Requirement is respectfully requested.

Registration No. 27,075

Daniel A. Tanner, III
Registration No. 54,734

JAO:DAT/mdw

Date: July 27, 2006

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 19928 Please grant any extension
Alexandria, Virginia 22320 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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10/712,381 NAKANISHI, HAYATO
Office Action Summary Examiner Art Unit

LUN-YI LAO 2629

-- 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
1)X] Responsive to communication(s) filed on 27 July 2006.
2a)] This action is FINAL. 2b)X This action is non-final.
3)J 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

4)X) Claim(s) 1-7.11-20,23-29,32 and 33 is/are pending in the application.
4a) Of the above claim(s) 8-10,21,22,30 and 31 is/are withdrawn from consideration.

5)J Claim(s) ___is/are allowed.

6)X] Claim(s) 1-7.11-20,23-29,32 and 33 is/are rejected.

7)] Claim(s) _____is/are objected to.

8)[] Claim(s)___ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 14 November 2003 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).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(J Al b)[J Some * c)[] None of:
1. 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [X] Notice of References Cited (PTO-892) 4) [ interview Summary (PTO-413)

2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) X Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of informal Patent Application
Paper No(s)/Mail Date 11/14/2003 and 4/3/2006. 6) (] other: ____

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20061009
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DETAILED ACTION
Election/Restrictions

1. Applicant's election with traverse of Species |, Figures 1-4, 7 and 8(claims 1-7,
11-20, 23-29, 32 and 33) in the reply filed on July 27, 2006 is acknowledged. The
traversal is on the ground(s) that the subject matter of all species is sufﬁciently related
that é thorough search for the subject matter of any one species would encompass a
search for the subject matter of the remaining species. Thus, it is respectfully submitted
that the search and examination of the entire application could be made without serious
burden. This is not found persuasive because Species | and Species |l are independent
“or distinct for each other(see figures 3 and 5) and there would be a serious burden on
the examiner if restriction is not required because the Species have acquired a separate
status in the art due to their recognized divergent subject matter, restriction for
examination purposes as indicated is proper.

The requirement is still deemed proper and is therefore made FINAL.
Drawings
2. The drawings are objected to under 37 CFR 1.83(a). The drawings must show

every feature of the invention specified in the claims. Therefore, “the first effective

optical regions or the second effective optical regions not arranged so as to be adjacent
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to each other” cited in claim 4 must be shown or the feature(s) canceled from the
claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New
Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next

Office action. The objection to the drawings will not be held in abeyance.
Claim Rejections - 35 USC § 112

3. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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4. Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant
regards as the invention.

The recitation of “the first effective optical regions or the second effective optical
regions not arranged so as to be adjacent to each other” in claim 4 is confusing since
the ineffective optical region is sandwiched by tow of the first effective optical regions

and tow of the second effective optical regions(see claim 2 and figure 2).

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

6. Claims 1-3, 5, 14-18, 25-27, 32 and 33 are rejected under 35 U.S.C. 102(b) as
being anticipated by Wright et al(5,831,699).

As to claims 1-3, 5, 14-18, 25-27, 32 and 33, Wright et al teach an electro-optical
device comprising: a substrate(30)(see figure 1; abstract and column 6, lines 27-50); a
plurality of effective optical regions(24-27) provided above the substrate(30): electro-
optical elements(LEDs) provided in the effective optical regions(24-27); a wiring
region(34-37) provided on the substrate(30), wires to supply power or electric signals to

the electro-optical elements(LEDs or LCD) being provided in the wiring region(34-37);
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and at least three of the effective optical regions(24-27) are in contact with ineffective-
optical regions(34-37) directly or via part of the wiring region, the electro-optical
elements(LEDs or LCD) not provided in the ineffective-optical regions(34-37)(see
figures 1-5; abstract; column 6, lines 10-50; column 7, lines 26-67; column 8, lines 1-24
and lines 38-68 and column 9, lines 1-39).

As to claims 2-3, Wright teaches the plurality of effective optical regions(34-37)
further comprising: a plurality of first effective optical regions(24, 27) in which first
electro-optical elements(24, 27) are provided; a plurality of second effective optical
regions(25, 26) in which second electro-optical elements(25, 26) are provided, and the
ineffective optical region(34-37) being arranged so as to be sandwiched by two of the
first effective optical regions(24, 27) and so as to be sandwiched by two of the second
effective optical regions(25, 26)(see figures 1-5; abstract and column 7, lines 25-49).

As to claims 5 and 18, Wright teaches the first effective optical regions(24, 27)
and the second effective optical regions(25, 26) having the same shape(see figures 1
and 3).

As to claims 14, 15 and 25, Wright teaches each of the first electro-optical
elements and the second electro-optical elements being an electroluminescent element
having a light-emitting layer that includes organic material(see column 6, lines 27-50).

As to claim 17, Wright teaches the first light-emitting films(24, 27) or the second
light-emitting films(25, 26) are arranged to not be adjacent to each other(see figure 1).

As to claims 32 and 33, Wright teach an electro-optical device(LED display) and

active matrix substrate(see figures 1-2; abstract and column 6, lines 27-56).
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Claim Rejections - 35 USC § 103

7. 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.

8. Claims 6, 19 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Wright et al in view of Arnold et al(US 20040036421A).

As to claims 6, 19 and 28, Wright fail to disclose the ineffective optical regions
having anti-reflection members.

Arnold et al teach the ineffective optical regions having anti-reflection
members(light—absorbing electrodes)(see paragraph 97). It would have been obvious
to have modified Wright et al with the teaching of Arnold et al, since Wright et al teach
reflective electrodes could be replaced by light-absorbing electrodes(or antireflection
coating) and to enhance the optical effects on a display(see paragraph 97).

9. Claims 4,7, 11-12, 20, 23 and 29 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Wright et al in view of Mikami et al(6,661,397).

As to claims 4, 7, 11-12, 20, 23 and 29, Wright et al fail to disclose the first
effective optical regions or the second effective optical regions not arranged so as to
be adjacent to each other and the first and second effective optical regions having

respective electronic circuits to drive the electro-optical elements.
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Mikami et al teach the first effective optical regions or the second effective optical
regions adjacent to each other(see figure 5) and the first and second effective optical
regions(1) having respective electronic circuits(9) to drive the electro-optical
elements(8) provided in the first and second effective optical regions(1)(see figures 1,
4-5, 7 and column 3, lines 18-33). It would have been obvious to have modified Wright
et al with the teaching of Mikami et al, so as to reduce power consumption of the circuit
of the display and increase the resolution of the display(see abstract and column 2,
lines 6-33).

As to claim 11, Wright as modified teach pixels provided so as to correspond to
respective intersections of a plurality of scan lines and a plurality of data lines, the
electronic circuits driving the electro-optical elements in accordance with scan signals
from the scan lines and data signals from the data lines(see Wright's figure 2 and
Mikami et al's figure 5 and column 4, lines 55-64).

As to claim 12, Mikami et al teach the electronic circuits comprising: first
transistors(3) to supply data signals during electrical conduction; capacitance
elements(45) store, as an amount of charge, the data signals supplied from the first
transistors; and second transistors(43) to supply an amount of current corresponding
to the electrical-conduction state to the electro-optical elements(8), the electrical-
conduction state being controlled in accordance with the amount of charge stored by
the capacitance elements(45)(see figure 7; column 5, lines 25-68 and column 6, lines

1-23).
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10. Claims 13 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Wright et al in view of Yokono et al(4,773,737).
As to claims 13 and 24, Wright fails to disclose the first and second electro-
optical elements from green, blue or red colors.
Yokono et al teaches the first and second electro-optical elements(4) from green,
blue or red colors(see figures 1, 5 and column 1, lines 30-46). It would have been
obvious to have modified Wright with the teaching of Yokono et al, so as to provide a

color display and the desirable high image quality to a user(see column 2, lines 39-44).
Conclusion

11.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Siwinski(7,012,588) teaches an LED display with R, G, B colors.
Kanauchi et al(6,788,277) teach an LED display having an active region and non-
active region(see figure 15).
Akimoto et al(6,950,081) teach a display having an active region and non-active
region. |
12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Lun-yi Lao whose telephone number is 571-272-7671.

The examiner can normally be reached on M-F.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bipin Shalwala can be reached on 571-272-7681. 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 informa_tion 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).

September 12, 2006

Lun-yi Lao
Primary Examiner
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In reply to the October 17, 2006 Office Action, please consider the following:

Amendments to the Claims as reflected in the listing of claims; and

Remarks.
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Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims in
the application:
1. (Currently Amended) An electro-optical device comprising:
a substrate;

a plurality of effective optical regions and a plurality of ineffective-optical

regions provided in a square lattice above the substrate, the square lattice having a column

direction and a row direction:

electro-optical elements provided in the effective optical regions_and not

provided in the ineffective-optical regions;

a wiring region provided on the substrate, wires to supply power or electric

signals to the electro-optical elements being provided in the wiring region; and

a plurality of first effective optical regions in which first electro-optical

elements are provided; and

a plurality of second effective optical regions in which second electro-optical

elements are provided,

wherein the ineffective optical regions are arranged on the lattice so as to be

sandwiched between the first effective optical regions in the column direction and

sandwiched between the second effective optical regions in the row direction.

2. (Cancel)
3. (Currently Amended) An electro-optical device comprising:

a substrate;

2
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a plurality of first effective optical regions provided above the substrate, first
electro-optical elements being provided in the first effective optical regions;

a plurality of second effective optical regions provided above the substrate,
second electro-optical elements being provided in the second effective optical regions; and

a plurality of ineffective optical regions provided above the substrate, no
electro-optical elements being provided in the ineffective optical regions,

each of the whole ineffective optical regions being arranged so as to be
sandwiched by two of the first effective optical regions and so as to be sandwiched by two of
the second effective optical regions.

4, (Currently Amended) The electro-optical device according to-elaim2 claim 3,

wherein the first effective optical regions erthesecond-effective-optical regions-are not
arranged-so-aste-be-adjacent to each other.

5. (Currently Amended) The electro-optical device according to-elatm2 claim 3,
the first effective optical regions and the second effective optical regions having the same
shape.

6. (Currently Amended) The electro-optical device according to-elaim2 claim 3,
the ineffective optical regions having anti-reflection members.

7. (Currently Amended) The electro-optical device according to-elaim-2 claim 3,
the first and second effective optical regions having respective electronic circuits to drive the
electro-optical elements provided in the first and second effective optical regions.

8. (Withdrawn - Currently Amended) The electro-optical device according to
elaim2 claim 3, at least one of the first optical regions and at least one of the second optical
regions having respective electronic circuits to drive the electro-optical elements provided in

another first effective optical region and another effective optical region.
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9. (Withdrawn - Currently Amended) The electro-optical device according to
elaim-2 claim 3, the ineffeétive optical regions having electronic circuits to drive the electro-
optical elements provided in at least one of the first effective optical regions and at least one
of the second effective optical regions.

10.  (Withdrawn) The electro-optical device according to claim 7, at least one of
the effective optical regions being in contact with an ineffective optical region in which no
electronic circuit is provided below an electrode provided in the effective optical region or the
electrode is not provided above the electronic circuit.

11. (Original) An electro-optical device according to claim 7, further
comprising:

pixels provided so as to correspond to respective intersections of a plurality of
scan lines and a plurality of data lines, the electronic circuits driving the electro-optical
elements in accordance with scan signals from the scan lines and data signals from the data
lines.

12. (Original) The electro-optical device according to claim 11, the electronic
circuits comprising:

first transistors to supply data signals during electrical conduction;

capacitance elements to store, as an amount of charge, the data signals
supplied from the first transistors; and

second transistors to supply an amount of current corresponding to the
electrical-conduction state to the electro-optical elements, the electrical-conduction state
being controlled in accordance with the amount of charge stored by the capacitance elements.

13. (Currently Amended) The electro-optical device according to-elaim2 claim 3,

the first electro-optical element and the second electro-optical element including two electro-
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optical elements selected from an electro-optical element that emits green, an electro-optical
element that emits blue, and an electro-optical element that emits red.

14. (Currently Amended) The electro-optical device according to-elaim2_claim 3,
each of the first electro-optical elements and the second electro-optical elements being an
electroluminescent element.

15. (Original) The electro-optical device according to claim 14, the
electroluminescent element having a light-emitting layer that includes organic material.

16. (Original) An electro-optical device, comprising:

a substrate;

a plurality of first light-emitting regions provided above the substrate, first
light-emitting films being provided in the first light-emitting regions;

a plurality of second light-emitting regions provided above the substrate,
second light-emitting films being provided in the second light emitting regions; and

a plurality of non-luminous regions provided above the substrate, no light-
emitting films being provided in the non-luminous regions,

each of the whole non-luminous regions is arranged so as to be sandwiched by
two of the first light-emitting regions and so as to be sandwiched by two of the second light-
emitting regions.

17, (Currently)  The electro-optical device according to claim 16, wherein the
first light-emitting films er-the-secondlight-emitting films-are not arranged-so-as-to-notbe
adjacent to each other.

18. (Original) The electro-optical device according to claim 16, the first light-
emitting regions and the second light-emitting regions having the same shape.

19. (Original) The electro-optical device according to claim 16, the non-

luminous regions having anti-reflection members.

-5-
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20. (Original) The electro-optical device according to claim 16, the first and
second light-emitting regions having respective electronic circuits to control light emission of
the corresponding first and second light-emitting films.

21. (Withdrawn) The electro-optical device according to claim 16, at least one of
the first and second light-emitting regions having an electronic circuit to control light
emission of the first or second light-emitting film provided in another first or second light-
emitting region.

22, (Withdrawn) The electro-optical device according to claim 16, the non-
luminous region has an electronic circuit to control light emission of the first or second light-
emitting film provided in at least one of the first and second light-emitting regions.

23. (Original) The electro-optical device according to claim 16, further
comprising;:

pixels provided so as to correspond to respective intersections of a plurality of
scan lines and a plurality of data lines, the electronic circuits for the corresponding pixels
controlling light emission of the first or second light-emitting films in accordance with scan
signals from the scan lines and data signals from the data lines.

24, (Original) The electro-optical device according to claim 16, the first light-
emitting film and the second light-emitting film include two light-emitting films selected
from a light-emitting film that emits green, a light-emitting film that emits blue, and a light-
emitting film that emits red.

25. (Original) The electro-optical device according to claim 16, each of the
first and second light-emitting films includes organic material.

26. (Currently Amended) An active matrix substrate comprising:

a substrate;
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a plurality of element forming regions and non-element forming regions

provided in a square lattice above the substrate, the element forming regions having

electrodes to connect with electronic elements, the electronic elements not being provided in

the non-element forming regions, and the lattice having a column direction and a row
direction;-and
a wiring region provided above the substrate, wires to supply various electrical

signals to the electronic elements via the electrodes being provided in the wiring region,

wherein the ineffective optical regions are arranged on the lattice so each

ineffective region is sandwiched between a pair of first effective optical regions in the column

direction and sandwiched between a pair of second effective optical regions in the row

direction.
27. (Currently Amended) An active matrix substrate comprising:

a substrate;

a plurality of first element forming regions provided above the substrate, first
electro-optical elements being provided in the first element forming regions;

a plurality of second element forming regions provided above the substrate,
second electro-optical elements being provided in the second element forming regions; and

a plurality of non-element-forming regions provided above the substrate, no
electro-optical elements being provided in the non-element-forming regions,

each of the whole non-element-forming regions being arranged so as to be
sandwiched by two of the first element forming regions and so as to be sandwiched by two of

the second element forming regions.
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28. (Original) The active matrix substrate according to claim 26, the non-
element forming regions having anti-reflection members.

29. (Original) The active matrix substrate according to claim 27, each of the
first and second element forming regions has an electronic circuit to drive the first or second
electro-optical element that is provided therein.

30. (Withdrawn) The active matrix substrate according to claim 27, at least one
of the first and second element forming regions has an electronic circuit to drive the electro-
optical element that is provided in another first or second element forming region.

31. (Withdrawn) The active matrix substrate according to claim 27, the non-
element-forming region having an electronic circuit to drive the electro-optical element that is
provided in at least one of the first and second element forming regions.

32. (Original) An electronic apparatus, comprising;:

the electro-optical device according to claim 1.
33. (Original) An electronic apparatus, comprising:
the active matrix substrate according to claim 26.

34, (New) The electro-optical device according to claim 3, wherein the second
effective optical regions are not arranged so as to be adjacent to each other.

35. (New) The electro-optical device according to claim 16, wherein the second
light-emitting films are arranged so as to not be adjacent to each other.

36. (New) The electro-optical device according to claim 3, each of the first
effective optical regions in which the first electro-optical elements are provided being
arranged at regular intervals in a column and row directions of a display area.

37. (New) The electro-optical device according to claim 16, each of the first light-
emitting regions in which the first light-emitting films are provided being arranged at regular

intervals in a column and row directions of a display area.

-8-
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38. (New) The active matrix substrate according to claim 27, each of the first
element forming regions in which the first electro-optical elements are provided being

arranged at regular intervals in a column and row directions of a display area.
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REMARKS

Claims 1, 3-7, 11-20, 23-29 and 32-38 are pending in this application. Claims 8-10,
21-22 and 30-31 are withdrawn. In this Amendment, pending claims 1, 2-7, 13-14, 16-17 and
26-27; and withdrawn claims 8-9 are amended. Claim 2 is canceled, and claims 34-38 are
added.

Applicants appreciate the courtesies shown to Applicants' representative by Examiner
Lao in the December 26, 2006 personal interview. Applicants' separate record of the
substance of the interview is incorporated into the following remarks.

1. Rejection under 35 U.S.C. §112 and Objection to the Drawings

The Office Action rejects claim 4 under 35 U.S.C. §112, second paragraph, as being
indefinite. Applicants respectfully traverse this rejection. Claim 4 has been amended to
recite an "electro-optical device according to claim 3, wherein the first effective optical
regions are not adjacent to each other." The Examiner agreed in the December 26, 2006
personal interview that this amendment to claim 4 overcomes the §112 rejection and
addresses the objection to the drawings. For at least these reasons, Applicants respectfully
submit that the rejection of claim 4 under §112, second paragraph, should be withdrawn.

Applicants note that claim 35 has been added to recite an "electro-optical device

according to claim 3, wherein the second effective optical regions are not adjacent to each

other." Applicants have also amended claim 17 similar to the manner as claim 4; and added

claim 36 to recite features similar to new claim 35.

-10-
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I11. Rejection under 35 U.S.C. §102

The Office Action rejects claims 1-3, 5, 14-18, 25-27, 32 and 33 under 35 U.S.C.
§102(b) over Wright et al. (U.S. Patent No. 5,831,699) (Wright). Applicants respectfully
traverse this rejection.

A. Independent Claims
1. Claims 3, 16 and 27

Applicants have amended independent claim 3 to recite "each of the whole ineffective
optical regions being arranged so as to be sandwiched by two of the first effective optical
regions and so as to be sandwiched by two of the second effective optical regions;" amended
independent claim 16 to recite "each of the whole non-luminous regions is arranged so as to
be sandwiched by two of the first light-emitting regions and so as to be sandwiched by two of
the second light-emitting regions' and independent claim 27 to recite "each of the whole non-
element-forming regions being arranged so as to be sandwiched by two of the first element
forming regions and so as to be sandwiched by two of the second element forming regions."

The Examiner agreed in the December 26, 2006 personal interview that upon the
amendment of the phrase "the ineffective optical region" in claim 2 to "the whole ineffective
claim region," the rejection of this claim under §102 would be withdrawn. Applicants have

“similarly amended independent claims 3, 16 and 28; and respectfully submit that the §102
rejection of these claims should be withdrawn.
2. Claims 1 and 26

Applicants have amended claim 1 to recite the features of "wherein the ineffective
optical regions are arranged on the (square) lattice so as to be sandwiched between the first
effective optical regions in the column direction and sandwiched between the second effective
optical regions in the row direction." Applicants have similarly amended independent claim

26. Applicants respectfully submit that Wright does not disclose this feature. For at least this

-11-
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reason, Applicants respectfully submit that the §102 rejection of these claims should be
withdrawn.
B. Dependent Claims

Applicants respectfully submit that the rejections of dependent claims 5, 14-15, 17-18,
25 and 32-33 under §102 should be withdrawn at least because of the dependency of these
claims to allowable independent claims 1, 3, 16 and 26-27, as well as the additional features
these dependent claims recite. Applicants further submit that new dependent claims 34-38
are allowable based at least on their dependency to allowable independent claims.

I11. Rejoinder

The withdrawn claims all depend from claims that are allowable as discussed above.
Rejoinder and allowance are respectfully requested.

IVv. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance of the pending

claims are earnestly solicited.

-12-
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Should the Examiner believe that anything further would be desirable in order to place
this application in even better condition for allowance, the Examiner is invited to contact the
undersigned at the telephone number set forth below.

Respectfully submitted,

72,& U A

James A. Oliff
Registration No. 27,075

Robert M. Jackson
Registration No. 46,796

JAO:RMJ
Date: January 17, 2007
DEPOSIT ACCOUNT USE

OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 19928 Please grant any extension
Alexandria, Virginia 22320 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No. 15-0461
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I APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE l DATE DUE
nonprovisional NO $1400 $300 $0 $1700 07/17/2007

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
SEE 35 U.S.C. 151.
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION.

STATUTORY PERIOD CANNOT BE EXTENDED.

AS ABANDONED. THIS
THE ISSUE FEE DUE INDICATED ABOVE DOES
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:

l. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current -
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

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.

I1I. 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 3
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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
ommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be uscd for transmitting thc ISSUE FEE and PUBLICATION FEE (if rcquircd{,. Blocks | through S should be completed where

gpgropnalc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrccted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparate "FEE ADDRESS" for

maintenance fce notifications. i :

CURRENT CORRESPONDENCE ADDRESS (Notc: Use Block 1 for any change of address) 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
ﬁapcr§. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

25944 7590 04/17/2007 c T
ertificate of Mailing or Transmission .
3
OLIFF & BERRIDGE, PLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 19928 States Postal Scrvice with sufficicnt postage for first class mail in an envelope
By addressed to the Mail Stop ISSUE FEE address above, or being facsimile
ALEXANDRIA, VA 22320 transmitted to the USPTO (gﬂ) 273-2885, on the date indicated below.
» {Dcpositor's name)
(Signature)
{Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.
10/712,381 11/14/2003 Hayato Nakanishi 117643 9594
TITLE OF INVENTION: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND ELECTRONIC APPARATUS
I APPLN. TYPE I SMALL ENTITY I ISSUE FEE DUE l PUBLICATION FEE DUE l PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 \ $300 $0 $1700 07/17/2007
| EXAMINER | ART UNIT I CLASS-SUBCLASS I
LAO,LUNYI 2629 345-055000
1. CI1an3gc of correspondence address or indication of "Fce Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1
(J Change of correspondence address (or Change of Corrcspondence or agents OR, alternativcly,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
(] "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorncys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unlcss an assi&nee is idcntiﬁcd below, no assignee data will appcar on the patent. If an assignec is identified below, the document has been filed for
rccordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitutc for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Plcasc check the appropriate assignee category or catcgorics (will not be printed on the patent) : 0 mdividuat O Corporation or other privatc group catity (J Government

4a. The following fec(s) arc submitted: ' 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issuc Fee (O A check is enclosed.
O publication Fec (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
O Advance Order - #of Copics [ The Dircctor is hereby authorized to charge the required fcc&s), any deficiency, or credit any
overpayment, to Deposit Account Number cnclosc an extra copy of this form).

5. Change in Entity Status (from status indicatcd abovc)
Qa Applicant claims SMALL ENTITY status. Sce 37 CFR 1.27. Ov. Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).

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

Authorized Signaturc ) Date

Typed or printed name Registration No.

This collcction of information is required by 37 CFR 1.311, The information is required to obtain or retain a benefit b{ the public which is to filc (and by thc USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, preparing, and
submitting thc completed application form to the USPTO. Time will varﬁ' dcpending upon the individual case. Any comments on the amount of time you require to complcte
this form and/or sxéggcsllgng for reducing this burden, should be sent to the Cﬁicf lnFonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Btl)x l4<5!0_, A\l/qxan .n:;,z;’;r 1{1&0223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioncr for Patents, P.O. Box 1450,
Alcxandria, Virginia - X

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

PTOL-85 (Rev. 07/06) Approved for usc through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

Alcxandria, Virginia 22313-1450

WWW.USPLO.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. l
10/712,381 11/14/2003 Hayato Nakanishi 117643 9594
25944 7590 04/17/2007 | EXAMINER I
OLIFF & BERRIDGE, PLC LAO, LUNYI
P.O. BOX 19928 | ART UNIT PAPER NUMBER |

ALEXANDRIA, VA 22320 620

DATE MAILED: 04/17/2007

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 537 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 537 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 3 of 3
PTOL-85 (Rcv. 07/06) Approved for use through 04/30/2007.
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Application No. Applicant(s)
. . 10/712,381 NAKANISHI, HAYATO
Notice of Allowability Examiner Art Unit
LUN-YI LAO 2629

-- 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 January 17, 2007.

2. X The allowed claim(s) is/are 1 and 3-38. renumbered as 1-37.

3. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a) (d) or (f).

a)X Al b)[JSome* c)[]JNone ofthe:
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. [J 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 bélow. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date _
(b) O 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. [ Notice of References Cited (PTO-892) 5. Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date ______.

3. [ Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment

Paper No./Mail Date See Continuation Sheet
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [Xl Examiner's Statement of Reasons for Allowance

of Biological Material

9. [J] Other
L...A A

Vi, e wd
L F P
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070409
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Application/Control Number: 10/712,381 Page 2
Art Unit: 2629

DETAILED ACTION

1. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

Anzai(US 20030067458) teaches an ineffective optical regions are arranged
sandwiched between the first optical regiions in @ column direction.

2. The following is an examiner's statement of reasons for allowance.

None of cited references teaches the whole ineffective optical regions being
arranged so as to be sandwiched by two of the first effective optical régions and so as
,, to be sandwiched by two of the second effective optical regions, with all other limitations

.cited in claims 1, 3, 16, 26 and 27.

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."

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Lun-yi, Lao whose telephone number is (571) 272-7671.

April 9, 20Q7
Li'Tﬁ-yi Lao
Primary Examiner
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Continuation Sheet (PTOL-37) Application No. 10/712,381
Continuation of Attachment(s) 3. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 4/3/2006 and 11/14/2003.
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Sheet 1 of 1

Form PTO-1449 US Dept. of Commerce ATTY DOCKET NO. APPLICATION NO.
(REV. 1/06) PATENT & TRADEMARK OFFICE | 117643 10/712,381
INFORMATION DISCLOSURE STATEMENT
(Use several sheets if necessary) APPLICANT(S)
Hayato NAKANISHI
FILING DATE GROUP
November 14, 2003 2674
U.S. PATENT DOCUMENTS
Examiner Cite
Initials No. Document Number Date Name
ILL/ |1 6,954,191 10/11/2005 HIRANO et al.
ILL/ |2 2002/0118150 08/29/2002 KWON
FOREIGN PATENT DOCUMENTS
Examiner Cite With With
Initials No. Document Number Date Country English English
Abstract Translation
ILLS |3 CN 1343346 A 04/03/2002 CHINA
ILLS |4 CN 1361510 A 07/31/2002 CHINA
OTHER DOCUMENTS
Examiner Cite (Including Author, Title, Date, Pertinent Pages, etc.)
Initials No.
EXAMINER /L L / DATE CONSIDERED
un -ao 04/07/2007
Examiner: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

Date: April 3, 2006
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Sheet 1 of 1
Form PTO-1449 US Dept. of Commerce ATTY DOCKET NO. NEW .
(REV. 8-83) PATENT & TRADEMARK OFFICE 117643 U.S. NONPROVISIONAL

PATENT APPLICATION
INFORMATION DISCLOSURE STATEMENT :

(Use several sheets if necessary) APPLICANT(S)
Hayato NAKANISHI

FILING DATE GROUP
November 14, 2003

U.S. PATENT DOCUMENTS

EXAMINER SUB
INITIAL DOCUMENT NUMBER DATE NAME CLASS CLASS
IL.L/ 1| 6,522,315 B2 02/18/2003 | OZAWA etal.

FOREIGN PATENT DOCUMENTS
- SUB
DOCUMENT NUMBER DATE COUNTRY CLASS CLASS
LL/ 2 WO098/36407 08/20/1998 WIPO
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, etc.)
EXAMINER /Lun Lao/ . | DATE CONSIDERED
04/07/2007
Examiner: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in

conformance and not considered. _Include copy of this form with next communication to applicant.

Date: November 14, 2003
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Application/Control No. Applicant(s)/Patent Under
Reexamination
) 10/712,381 NAKANISHI, HAYATO
Notice of References Cited : ,
Examiner Art Unit
LUN-YI LAO 2629 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countre%%z-?\l?}mﬁlejr}gsg Code MMD.$t$YY Name Classification
* | A | US-2003/0067458 04-2003 Anzai, Katsuya 345/204
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
1 | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Country CodoNumberkind Code | MMYYYY Country Name Classification
N
o]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited
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Bib Data Sheet

\ UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR' PATENTS

P.O. Box 1450

Alexandria, mex 22313 1450

Www.uspto go

CONFIRMATION NO. 9594

FILING OR 371(c) .
SERIAL NUMBER 11/‘22/72(5303 CLASS GROUP ART UNIT D%TJSSTNEB'
10/712,381 345 2629 117643
RULE
APPLICANTS
Hayato Nakanishi, Toyama-shi, JAPAN;
biede CONTINUING DATA khkkkhkkkkkkrrkhkkrkdkikddd NW
** FOREIGN APPLICATIONS ****iriitinmmirion 13()0
JAPAN 2002-348622 11/29/2002
IF REQUIRED, FOREIGN FILING LICENSE GRANTED
** 02/10/2004
Foreign Priority claimed m yes D no .

STATE OR | SHEETS TOTAL |INDEPENDENT]
oot 0 119 (ere) condilons L,ﬂ;;ygf] O no U wet ater COUNTRY | DRAWING | cLAMS | cLAIMS
Verified and 'ﬁ. 03\ )J}VV 79 f JAPAN 7 33 5
IAcknowledged Examiner's Signature Initials
IADDRESS
25944
TITLE _

Electro-optical device, active-matrix substrate, and electronic apparatus

— e |
O All Fees I
O 1.16 Fees ( Filing ) |

FILING FEE |FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT time )
2106 No. for following:

0 wing |C| 1.18 Fees ( Issue ) |
ID Other J
I|D Credit |

http://neo:8000/PrexServlet/Prex Action?serviceName=BibDataSheet& Action=display&brows... 4/9/07
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 10712381 NAKANISHI, HAYATO
T Areur
’ LAO, LUN-YI 2629
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference 0] Objected
[0 Cilaims renumbered in the same order as presented by applicant O cpa O To. O RA147
CLAIM DATE
Final Original ]04/09/2007

1 1 =

2 .
3 3 =
4 4 =
5 5 =
6 6 =
7 7 =
11 8 =
12 9 =
8 10 =
9 11 =
10 12 =
13 13 =
14 14 =
15 15 =
18 16 =
19 17 =
20 18 =
21 19 =
22 20 =
23 21 =
24 22 =
25 23 =
26 24 =
27 25 =
30 26 =
33 27 =
31 28 =
34 29 =
35 30 =
36 31 =
2 32 =
32 33 =
16 34 =
28 35 =
17 36 =

U.S. Patent and Trademark Office Part of Paper No. :
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Application/Control No. Applicant(s)/Patent Under
. ) Reexamination
Index of Claims 10712381 NAKANISHI, HAYATO
B e AU
LAO, LUN-YI 2629
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o Objected
[J Claims renumbered in the same order as presented by applicant O cpa O To. O RA1.47
CLAIM DATE
Final Original | 04/09/2007
29 37 =
37 38 =
U.S. Patent and Trademark Office Part of Paper No. :
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 10712381 NAKANISHI, HAYATO
T - Art Uit
LAO, LUN-YI 2629
SEARCHED
Class Subclass Date Examiner
345 76-83, 87-103, 204-205
340 815.45
313 498
315 169.3, 169.4 4/9/07 LL
SEARCH NOTES
Search Notes Date Examiner-
East Search 4/9/07
INTERFERENCE SEARCH
Class Subclass Date Examiner
Search above 4/9/07

U.S. Patent and Trademark Office
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Sir:

Do © > /;: g 1 | Qé_//‘ﬂe%

A Y18 KBSy LD

-

s ATENT APPLICATION

lacs

|

| i
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of . ATTN: Mail Stop 16
. Refund Section

Hayato NAKANISHI ' i Accounting Div.
: ' Office of Finance

Application No.: 10/712,381 Docket No.: 117643
Filed: November 14, 2003

For: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX S[fBSTRATE, AND
ELECTRONIC APPARATUS ;

REQUEST FOR REFUND TO DEPOSIT ACCOUNT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313- 1450

i
Attached hereto is a copy of a Monthly Statement of Deposit Account (dated \
April, 2007) showing a charge of $300 related to the above-refejrenccd application. Thié
charge is maﬂ(ed with Fee Code 1201, which is the Patent Ofﬁée Fee for independent claims
in excess of 3. However, the four added claims that required payment were dependent claims
and not independent claims. Thus, only $200 should have beer{ charged under Fee Code
1202, which is the Patent Office Fee for dependent claims over:20. More specifically, in the
January 17,2007 Amendment, five dependeﬁt claims (claims 3!4-38) were added and one

dependent claim (claim 2) was canceled, so only 4 of the 5 dep‘fgndent claims added required
i

payment. , :
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1

Accordingly, it is respectfully requested that this chargé be credited to Deposit

Account No. 15-0461 and that the Patent Office acknowledge this gf:redit in writing.

]
Respectfully siubmitted,
TZ At M. AL

James A. Oliff
Registration No. 27,075

Robert M. Jackson
Registration No. 46,796

JAO:RMJ/tls
Date: May 17, 2007 )
DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC _ : AUTHORIZATION
‘ | Please grant any extension

P.0. Box 19928
Alexandria, Virginia 22320 necessary for entry;
" Charge any fee due to our

Telephone: (703) 836-6400 :
Deposit Account No. 15-0461
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Best Available Copy

e -

~ d !
w3 g
’5 S E
Weposnt Account Statement 1
i
Requested Statement Month: April 2007 '
Deposit Account Number: 150461 :
Name: OLIFF & BERRIDGE P L C
Attention: BARBARA WATTS N
Address: 277 SOUTH WASHINGTON STREET
City: ALEXANDRIA :
State: VA ‘
Zip:. 22314 .
Country: UNITED STATES ;
ATTORNEY ‘
POSTING )  FEE

DATE SEQ pger 1t DOCKET | CODE AMT
NBR |
i_

[04/03 [5 ] 10712381 [117643 , [ 1201 [ $800.00 |
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 04/03/2007

AKOPKINS~_SAL E-#00000004—Naltreom-Dt—0 4 7/2007—15046+—16712381
04__FC . 1204+—_——806-00~DA-

Rd }'ustient date: 06/04/2007 SFELEKEL
04/03/2007 AHOPKINS 00000004 150461 10712381
01 FC:1201 800.00 CR : '

06/04/2007 SFELEKE1 00000001 150461 10712381
01 FC:1202 200.00 DA
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LT .RT B - FEE(S) TRANSMITTAL ’
Complete and send this form, together with appliczble fae(s), to: Mail Mail Stop ISSUE FE
N Commissioner for Patents
P.O. Box 1450 .
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be uscd for transmitting the ISSUE FEE and PUBLICATION FEE (if requircd). Blocks 1 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 unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparatc "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Usc Block 1 for any change of address) Note: A certificate of‘malln}F can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be uscd for any other accompanying

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

25944 7590 04/17/2007

OLIFF & BERRIDGE, PLC
P.O. BOX 19928
ALEXANDRIA, VA 22320

Certificate of Mailing or Transmission
I hercby certify that this Fcc&s Transmittal is being deposited with the United
States Postal Scrvice with sulficient postage for first class mail in an envelope
addressed to the Mail Slog ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated befow.

(Dcpositor's name)

(Signaturc)
(Datc)
APPLICATION NO. FILING DATE I . FIRST NAMED INVENTOR ATTORNEY DOCKET NO. ] CONFIRMATION NO.
10/712,381 11/14/2003 Hayato Nakanishi - 117643 9594
TITLE OF INVENTION: ELECTRO-OPTICAL DEVICE, ACTIVE-MATRIX SUBSTRATE, AND ELECTRONIC APPARATUS
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $300 $0 $1700 07/17/2007
L EXAMINER | ART UNIT I CLASS-SUBCLASS I
LAO, LUN Y1 2629 ) 345-055000
I Chan}gc of correspondence address or indication of "Fec Address” (37 2. For printing on the patent front page, list
FR 1.363). (1) the names of up to 3 registered patent attorneys  1_O1iff & Berridge, PLC
(3 Change of correspondence address (or Changc of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a singlc firm (having as a member a 2

O Fee Address” indication (or "Fec Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or morc recent) attached. Use of a Customer 2 registered patent attorncys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unlcss an assi}%vncc is identificd below, no assignee data will appear on the patent. If an assignee is identificd below, the document has been filed for
rccordation as sct forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

+ (A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Seiko Epson Corporation Tokyo, Japan

Plcasc check the appropriate assignee category or categories (will not be printed on the patent) : O Individual ) Corporation or othcr private group entity O Government

4a. The following fee(s) are submitted: 4b. Payment of Fec(s): (Please first reapply any previously paid issue fee shown above)
K Issuc Fee & A check is enclosed. Check #194732 ($ 1, 700)
&) publication Fec (No small cntity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
a Advance Order - # of Copics @& The Dircctor is hereby authorized to charge the required fcc%s), any dcficiency, or credit any
i overpayment, to Deposit Account Number 1 5= cnclosc an cxtra copy of this form).

5. Change in Entity Status (from status indicatcd abovc)
Qa Applicant claims SMALL ENTITY status. Sce 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).
NOTE: The Issuc Fec and Publication Fee (if required) will not be accepted from anyonc other than the applicant; a registered attomey or agent; or the assignee or other party in

interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signatur 1. </l‘,,(_. Daie Y773 342007, SLEUDJED DoGDER17 16712381

Bl FLe1581 1480.60 0P
Typed or printed name ___Robert M. Jackson Regisfratiph N84 46,796 306,66 0P

This collection of information is requircd by 37 CFR 1.311. The information is required to obtain or retain a benefit b% the public which is to filc (and by the USPTO to proccss)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimatcd to-takc 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vaa/ de cndm% 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 scnt to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alcxandria, 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.
Undcr the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/06) Approved for usc through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
10/712,381 08/21/2007 7259736 117643 9594
25944 7590 08/01/2007

OLIFF & BERRIDGE, PLC
P.0. BOX 19928
ALEXANDRIA, VA 22320

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 440 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 Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Hayato Nakanishi, Toyama-shi, JAPAN;

IR103 (Rev. 11/05)
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Case 2:22-cv-00118-JRG Document 2 Filed 04822 Page 1 of L PagsiD #: 104

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-00118 4/18/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
Element Capital Commercial Company PTE. LTD BOE Technology Group Co., Ltd; Beijing BOE Display
technology Co., Ltd; and Motorola (Wuhan) Mobility
Technologies COmmunication Co., Ltd.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,259,736 8/21/2007 Element Capital Commercial Company PTE. LTD
2 8,164,267 4/24/2012 Element Capital Commercial Company PTE. LTD
3 8,525,760 9/3/2013 Element Capital Commercial Company PTE. LTD
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2:22-cv-00118-JRG Document 2

AQ 120 (Rev. 08/10)

Filed 04/18/22 Page 1 of 1 PagelD #: 104

REPORT ON THE

TO: Mail Stop 8
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.);
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-00118 4/18/2022 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

Element Capital Commercial Company PTE. LTD

BOE Technology Group Co., Ltd; Beijing BOE Display
technology Co., Ltd; and Motorola (Wuhan) Mobility
Technologies COmmunication Co., Ltd.

TRADEMARENO. R DI AR HOLDER OF PATENT OR TRADEMARK
17,259,736 8/21/2007 Element Capital Commercial Company PTE. LTD
2 8,164,267 4/24/2012 Element Capital Commercial Company PTE. LTD
3 8,525,760 9/3/2013 Element Capital Commercial Company PTE. LTD
4
3

In the above—entitled case, the followi

ng patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[0 Amendment

[J Answer [ Cross Bill [J Other Pleading

DATE OF PATENT
OR TRADEMARK

PATENT OR
TRADEMARK NO.

HOLDER OF PATENT OR TRADEMARK

3
4
5
In the above—cntitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to

Copy 3—Upon termination of action, mail this copy to Director

Director  Copy 4—Case file copy
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