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ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE,
AND ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION
1. Field of Invention

[0001] The present invention relates to a wiring layout suitable for an electro-optical
device including electro-optical devices.

2. Description of Related Art

[0002] Organic EL devices are current-driven self-light-emitting devices, and
accordingly, there are an advantage of no need to provide a backlight, as well as other
advantages such as low power consumption, a wide range of vision, and a high contrast ratio,
so there is high expectation for development of flat panel displays employing EL devices.
The organic EL device is an electro-optical device including a light-emission layer introduced
between an anode and a cathode, wherein, upon supplying forward bias current between both
the electrodes, self-light-emission is effected due to the recombination energy at the time of
recombination of a hole injected from the anode and an electron injected from the cathode.
Accordingly, a supply of electric power from an external circuit is required in order to cause
the organic EL device to emit light.

[0003] With conventional color-display active-matrix-driven display panels, an M
number each of electric power lines and data lines are disposed in the column direction on a
pixel matrix with an N number of columns and an M number of rows formed on a pixel
region, as well as an N number of selection lines being disposed in the row direction on the
aforementioned matrix. With a given pixel of such a wiring layout, a data line is disposed
between the given pixel and the left-adjacent pixel, and an electric power line is disposed
between the given pixel and the right-adjacent pixel. That is to say, with the lines disposed
between adjacent pixels in the column direction, a layout is formed so that one data line and
one electric line make up one pair. With the above-described configuration, disposed at an
intersection of a scan line and a data line are: a switching transistor, a holding capacitance, a
driving transistor, and an organic EL device for emitting light in one color of the RGB three
primary colors, and these devices make up a pixel.

SUMMARY OF THE INVENTION

[0004] With the conventional arrangements, a light-emission layer is formed of a
material corresponding to each color of the RGB three primary colors, and accordingly, the

organic EL device is operated with greatly different power consumption corresponding to
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each color, so the optimal width of the electric power line is greatly different for each color.
Accordingly, with the above-described wiring layout, while there is the need to determine the
pixel pitch according to the maximal width for disposing the electric power lines, there is the
need to form a pixel matrix with the same pixel pitch due to the restriction from the
manufacturing process for a display, and accordingly, there is the need to determine the pixel
layout at the sacrifice of the aperture ratio. On the other hand, in the event of reducing the
aperture ratio, there is the need to increase the amount of electric current supplied to the
organic EL device for obtaining predetermined luminance, and accordingly, there is the need
to form the electric power line with a greater width, leading to further reduction of the
aperture ratio from the above-described reason.

[0005] As described above, with the conventional wiring layout, the width of the
electric line and the aperture ratio of the pixel are in the relation of trade off each other, and it
is difficult to maintain a large aperture ratio while maintaining the electric power line with a
suitable width for each color under the condition that the pixel matrix is formed with the
same pixel pitch.

[0006] Accordingly, it is an object of the present invention to provide a wiring
method for electric power lines, wherein the aperture ratio of the pixel can be increased while
maintaining a pixel matrix with the same pixel pitch.

[0007] In order to solve the above-described problems, an electro-optical device
according to the present invention comprises multiple pixels, disposed in the form of a
matrix, including electro-optical devices driven by receiving electric power from an electric
power supply circuit, wherein the multiple pixels make up multiple pixel groups formed of a
series of pixels arrayed in at least one direction of the row direction and the column direction,
and wherein line forming regions are formed between adjacent pixel groups of the multiple
pixel groups, and wherein the line forming regions are formed with generally the same width.
With such a configuration, a the pixel pitch can be made the same.

[0008] Here, "electro-optical device” means a general electronic device for changing
the optical state of light by using electric effects, and include, besides self-light-emitting
devices such as electro-luminescence devices, electronic devices for displaying grayscale by
adjusting the state of the polarized light, similarly to liquid crystal devices. With the present
invention, the electro-luminescence devices are preferably employed. With the present
invention, the electro-luminescence devices are employed, whereby current-driven self-light-

emission devices can be obtained.
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[0009] Another electro-optical device according to the present invention comprises
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines for supplying driving voltage to the electro-optical devices,
wherein the multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, and wherein
multiple line forming regions are formed between adjacent pixel groups of the multiple pixel
groups, and wherein at least two lines selected from at least one electric power line of the
multiple electric power lines, at least one scan line of the multiple scan lines, and at least one
data line of the multiple data lines, are formed in at least one line forming region of the
multiple line forming regions. With such a configuration, a pixel matrix can be formed with
the same pixel pitch, and also with a high aperture ratio while forming electric power lines
with the optimal width.

[0010] Another electro-optical device according to the present invention comprises
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines for supplying driving voltage to the electro-optical devices,
wherein the multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, and wherein
multiple line forming regions are formed between adjacent pixel groups of the multiple pixel
groups, and wherein both at least one electric power line of the multiple electric power lines
and at least one scan line of the multiple scan lines are formed in at least one line forming
region of the multiple line forming regions. With such a configuration, a pixel matrix can be
formed with the same pixel pitch, and also with a high aperture ratio while forming electric
power lines with the optimal width.

[0011] Another electro-optical device according to the present invention comprises
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines for supplying driving voltage to the electro-optical devices,
wherein the multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, and wherein
multiple line forming regions are formed between adjacent pixel groups of the multiple pixel

groups, and wherein both at least one electric power line of the multiple electric power lines



4

and at least one data line of the multiple data lines are formed in at least one line forming
region of the multiple line forming regions. With such a configuration, a pixel matrix can be
formed with the same pixel pitch, and also with a high aperture ratio while forming electric
power lines with the optimal width.

[0012] The aforementioned line forming regions are preferably formed with
generally the same width. With the present invention, the line forming regions are formed
with generally the same width, whereby the pixel matrix can be formed with the same pixel
pitch.

[0013] The aforementioned electro-optical device preferably includes electro-optical
devices which are operated with different driving voltages, wherein the electric power lines
for supplying voltage to the electro-optical devices are formed with different widths
corresponding to the driving voltage. Even with such a configuration wherein the electric
power lines are formed with different widths, the wiring layout is designed as described
above, whereby the pixel matrix can be formed with the same pixel pitch while improving the
aperture ratio.

[0014] The aforementioned electro-optical device preferably is a light-emission
device, wherein the electric power lines are formed with each different width corresponding
to the emission light color of the light-emission device. With the present invention, the
optimal width of the electric power line is determined corresponding to the properties of the
electro-optical device, thereby facilitating design of devices.

[0015] The color of the light which is to be emitted is preferably red, green, or blue.
This enables full-color display.

[0016] The electro-optical device preferably is an electro-luminescence device.
With the electro-luminescence device, the grayscale due to light emission can be controlled
by current control.

[0017] An electronic apparatus according to the present invention comprises an
electro-optical device according to the present invention. The electronic apparatus is not
particularly restricted so long as it includes a display device, and can be applied to, for
example, cellular phones, video cameras, personal computers, head mount displays,
projectors, facsimiles, digital cameras, portable TVs, DSP devices, PDAs, palmtops, and the
like.

[0018] A matrix substrate according to the present invention comprises multiple

pixel electrodes disposed in the form of a matrix, wherein the multiple pixel electrodes make
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up multiple pixel electrode groups formed of a series of pixel electrodes arrayed in at least
one direction of the row direction and the column direction, and wherein multiple line
forming regions are formed between adjacent pixel electrode groups of the multiple pixel
electrode groups, and wherein the line forming regions are formed with generally the same
width. With such a configuration, the pixel pitch can be made the same.

[0019] Another matrix substrate according to the present invention comprises
multiple scan lines, multiple data lines, multiple pixel electrodes disposed at portions
corresponding to the intersections of the scan lines and the data lines, and multiple electric
power lines for supplying voltage to the multiple pixel electrodes, wherein the multiple pixel
electrodes make up multiple pixel electrode groups formed of a series of pixel electrodes
arrayed in at least one direction of the row direction and the column direction, and wherein
multiple line forming regions are formed between adjacent pixel electrode groups of the
multiple pixel electrode groups, and wherein at least two lines selected from at least one
electric power line of the multiple electric power lines, at least one scan line of the multiple
scan lines, and at least one data line of the multiple data lines, are formed in at least one line
forming region of the multiple line forming regions. With such a configuration, the pixel
matrix can be formed with the same pixel pitch, and also with a high aperture ratio, while
forming the electric power lines with the optimal width.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a plan view of an organic EL display panel according to the present
invention.

[0021] Fig. 2 is a principal circuit configuration diagram of a pixel.

[0022] Fig. 3 is an explanatory diagram for describing a wiring layout according to a
first embodiment.

[0023] Fig. 4 is an explanatory diagram for describing a wiring layout according to a
second embodiment.

[0024] Fig. 5 is an explanatory diagram for describing a wiring layout according to a
third embodiment.

[0025] Fig. 6(a) through Fig. 6(f) are explanatory diagrams for describing
application examples employing the organic EL display according to the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0026] The present embodiment will now be described with reference to the

drawings.
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[0027] Fig. 1 is an overall configuration diagram which illustrates an active-matrix
organic-EL display panel 100 according to the present embodiment. As shown in the
drawing, the display panel 100 comprises a display region 11 including multiple pixels 10
disposed in the form of a matrix with an N number of columns and an M number of rows, a
scan line driver 12 for outputting scan signals to scan lines arrayed in the row direction which
are connected to a group of pixels 10, a data line driver 13 for supplying data signals and
electric power to data lines and electric power lines arrayed in the column direction which are
connected to a group of pixels 10, wherein these components are disposed on a substrate 16.
An organic EL device is formed on each pixel 10 for emitting light in a color of the RGB
three primary colors. A cathode 14 is formed in the form of a film as a common electrode on
the entire face of the display region 11, and is connected to an external circuit through
cathode output electrode 15.

[0028] Note that while the organic EL display panel 100 shown in the drawing is a
so-called "top-emission configuration display panel” which emits light from the side of the
substrate 16, the present invention is not restricted to this arrangement, but rather, the present
invention can also be applied to a bottom-emission configuration display panel which emits
light from a transparent cathode.

[0029] Fig. 2 is a principal circuit configuration diagram of the pixel 10. The pixel
10 comprises a switching transistor Trl, a driving transistor Tr2, holding capacitance C, a
light-emission portion OLED, and is driven with the dual transistor method. The switching
transistor Trl comprises an n-channel FET, wherein the gate terminal thereof is connected to
the scan line Vg, and the drain terminal thereof is connected to the data line Iyy. The driving
transistor Tr2 comprises a p-channel FET, wherein the gate terminal is connected to the
source terminal of the switching transistor Tr1. Furthermore, the source terminal of the
transistor Tr2 is connected to the electric power line V44, and the drain terminal thereof is
connected to the light-emission portion OLED. Furthermore, holding capacitance is formed
between the gate and the source of the transistor Tr2. With the above-described
configuration, upon outputting a selection signal to the scan line Vs, and opening the
transistor Tr1, the data signals supplied through the data line L, are written to the holding
capacitance C as a voltage value. Subsequently, the holding voltage written to the holding
capacitance C is held during one frame period, and the conductance of the driving transistor

Tr2 is determined according to the holding voltage in an analog manner, whereby forward
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bias current corresponding to light-emission level is supplied to the light-emission portion
OLED.

[0030] Fig. 3 is a diagram for describing a wiring layout in the pixel region. In the
drawing, in order to simplify description, a wiring layout for six pixels disposed with the two
rows and the three columns is shown. In the drawing, reference characters R, G, and B
denote the pixels 10 for emitting light in red, green, and blue, respectively, and the RGB
pixels are disposed in the column direction. Furthermore, reference character V44-r denotes
an electric line for a red pixel, V4q.g denotes an electric line for a green pixel, Vq4q.5 denotes
an electric line for a blue pixel, and 17 denotes a pixel electrode (anode) of an organic EL
device. Detailed description regarding other components described above will be omitted.
Furthermore, reference numeral 31 denotes a line forming region in the form of a line which
is formed between a pixel group of the (m-1) column and a pixel group of the m column, and
is extending in the column direction over generally the same length as the pixel array length
in the column direction. In the same way, reference numeral 32 denotes a line forming region
formed between pixel groups of the m column and the (m + 1) column, 33 denotes a line
forming region formed between pixel groups of the (m + 1) column and (m + 2) column, and
34 denotes a line forming region formed between pixel groups of the (m + 2) column and the
(m + 3) column. For convenience of description, a pixel group of the (m - 1) column and a
pixel group of the (m + 3) column are not shown in the drawing. With the present
embodiment, in order to determine the line forming regions 31 through 34 with the width as
same as possible, two or more lines, disposed on the aforementioned line forming regions, are
determined with the same total width. While the electric power line Vg4 is formed with a
width corresponding to a material of the emission layer of the organic EL device, now, for
convenience of description, let us make an assumption that the width of the electric power
lines increases in the order of green, red, and blue. That is to say, let us assume that the
relation: width of Vy4.g > width of Vyg.r > width of V4.5, holds.

[0031] With the above-described assumption, in order to form the line forming
regions 31 through 34 with the width as same as possible, a combination is determined such
that the total width of the electric power line Vy4 and the data line Iy4 is approximately the
same. For example, making an assumption that: the total width of V4.6 which has the
maximal width and V4.5 of the minimal width; the total width of V44.r of an intermediate
width and the data line Ly, of an intermediate width; and the total width of the two data lines
Isai; are determined to be generally the same value, the combinations of these electric power

lines Vg4 and the data line Iy, are formed in the line forming regions 31 through 34. With the
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arrangement shown in the drawing, a combination of Vg44.¢ with the maximal width and Vg4.5
with the minimal width is formed on the line forming region 33, a combination of V44.r With
the intermediate width and the data line Iy, with the intermediate width is formed in the line
forming regions 31 and 34, and a combination of the two data lines Ly is formed on the line
forming region 32. Note that with the line forming region 31, only the electric power line
V4R is shown in the drawing, and with the line forming region 34, only the data line Iy, is
shown in the drawing. On the other hand, a scan line Vg is disposed on each line forming
region in the form of a line, between pixel groups arrayed in the row direction, with generally
the same length as the pixel array length of the pixel group. The wiring layout shown in the
drawing corresponds to one unit of a periodically repeating wiring pattern, and any portion of
the wiring layout of the RGB pixels 10 randomly selected has the same pattern as shown in
the drawing. Accordingly, in the event that an imaginary layout diagram sheet, determining
the layout of the line forming regions formed along the column direction of the pixels, is
folded with any line forming region of the multiple line forming regions as the center line, the
line forming regions having the same configuration of the lines are overlaid on each other.

[0032] With the present embodiment, the same kind of electric power line,
extending in the column direction of the pixel matrix, is formed with generally the same array
pitch in the row direction, and accordingly, the pixels can be formed with the same pixel
pitch, thereby facilitating design of a layout for a device, wherein power consumption is
different for each color, such as an organic EL display. In particular, in the event of forming
light-emission layers using the ink-jet method, the pixels are preferably formed with the same
pixel pitch, and accordingly, an arrangement according to the present embodiment has the
great advantage of facilitating the manufacturing process. Furthermore, with the present
embodiment, the electric power line can be formed with a width suitable for each color,
thereby reducing power consumption while maintaining the high aperture ratio and the
optimal color balance.

[0033] Note that the above-described arrangement is only an example of the present
invention, and the present invention is not restricted to the above-described arrangement. For
example, three combinations of two electric power lines selected from the three RGB lines
V44 can be made, and accordingly, with the present embodiment, three wiring layout patterns
can be made. Furthermore, while description has been made regarding a configuration
wherein a scan line Vy; is disposed on each line forming region in the row direction, and any
two lines selected from the three electric power lines V44 and the three data line Ly, are

disposed on the line forming regions 31, 32, and 33 in the column direction, the present
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invention is not restricted to this arrangement. Description will be made below regarding
various modifications.

Second Embodiment

[0034] Fig. 4 is an explanatory diagram for describing a wiring layout according to a
second embodiment of the present invention.

[0035] The present embodiment has a configuration wherein, in the event that an
imaginary layout diagram sheet, determining the layout of the line forming regions formed
along the row direction of the pixels, is folded with any line forming region of the multiple
line forming regions as the center line, the line forming regions having the same configuration
of the lines are overlaid on each other. The three electric power lines Vgq.g, Vad-r, and Vaa.p
make up a combination, and are disposed in the row direction on a line forming region 41
between the pixel group of the (n - 1) row and the pixel group of the n row, which are arrayed
in the row direction, and the two scan lines Vi make up a combination, and are disposed in
the row direction in a line forming region 42 between the pixel groups of the n row and the (n
+ 1) row, which are arrayed in the row direction. The basic pattern of the wiring layout in the
row direction has a configuration wherein the combination of the electric power lines V4.,
V4R, and Vyq.8, and the combination of the two scan lines Vg are disposed periodically and
repeatedly. Accordingly, a line forming region 43 between the pixel groups of the (n + 1) row
and the (n + 2) row, which are arrayed in the row direction, has the same wiring layout as
with the line forming region 41.

[0036] On the other hand, one electric power line V44 and one data line I3, make up
a combination, and are disposed in the column direction and are disposed on a line forming
region between pixel groups arranged in the column direction. With an arrangement shown
in the drawing, the electric power line Vg4.r and the data line I, make up a combination, and
are disposed on a line forming region 51 between the R-pixel group of the m column and the
G-pixel group of the (m + 1) column, which are arrayed in the column direction. In the same
way, the electric power line V4.6 and the data line I3, make up a combination, and are
disposed on a line forming region between the G-pixel group of the (m + 1) column and the
B-pixel group (not shown) of the (m + 2) column, which are arrayed in the column direction,
wherein only the electric power line V44.G is shown in the drawing for convenience of
description. Furthermore, the electric power lines Vg4 disposed in the row and column

directions are formed in different layers, and are electrically connected with each other
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through contact holes h1 formed in an inter-layer insulating film. The electric power lines
V446 are electrically connected with each other through contact holes h2 in the same way.

[0037] With the present embodiment, the same kind of electric power line
extending in the row direction of the pixel matrix is formed in the column direction with
generally the same array pitch, and accordingly, the present embodiment has the same
advantages as with the first embodiment, and furthermore, the electric power lines V4.6, Vdd-
%, and Vyq.p are disposed on a pixel region in the row direction and the column direction in
the form of a matrix, and accordingly, the wiring resistance of the electric power lines Vaag,
V4d-r, and Vgg.p can be reduced, thereby enabling sufficient current supply to the organic EL
devices. Accordingly, occurrence of non-uniformity of luminance due to insufficient current
supply to a particular electric power line can be suppressed, and furthermore, cross-talk can
be reduced. In particular, a large-screen display requires sufficient and uniform current over
the screen thereof, and accordingly, the present embodiment is particularly advantageous.

Third Embodiment

[0038] Fig. 5 is an explanatory diagram for describing a wiring layout according to a
third embodiment of the present invention.

[0039] The present embodiment has a configuration wherein, in the event that an
imaginary layout diagram sheet, determining the layout of the line forming regions formed
along the row direction and the column direction of the pixels, is folded with any line forming
region of the multiple line forming regions as the center line, the line forming regions having
the same configuration of the lines are overlaid on each other. The three electric power lines
Vad-G, Vad-r, and Vgq.p make up a combination, and are disposed in the row direction on a line
forming region 61 between the pixel group (not shown) of the (n - 1) row and the pixel group
of the n row, which are arrayed in the row direction, and the two scan lines Ve make up a
combination, and are disposed in the row direction in a line forming region 62 between the
pixel groups of the n row and the (n + 1) row, which are arrayed in the row direction. The
basic pattern of the wiring layout in the row direction has a configuration wherein the
combination of the three electric power lines V4d.G, Vad-r, and Vya-, and the combination of
the two scan lines Vi are disposed periodically and repeatedly. Accordingly, a line forming
region 63 between the pixel groups of the (n + 1) row and the (n + 2) row, which are arrayed
in the row direction, has the same wiring layout as with the line forming region 61.

[0040] On the other hand, three combinations of two lines selected from the three

electric power lines Vga.c, Vdd-r, and Vya.s, and the three data lines lga are formed between
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the pixel groups arrayed in the column direction. With an arrangement shown in the drawing,
the electric power line (not shown) and the data line I3, make up a combination, and are
disposed in a line forming region 71 between the B-pixel group (not shown) of the (m - 1)
column and the R-pixel group of the m column, which are arrayed in the column direction,
and the two electric power lines V4.6 and Vaar make up a combination, and are disposed on
a line forming region 72 between the R-pixel group of the m column and the G-pixel group of
the (m + 1) column, which are arrayed in the column direction. Furthermore, the two data
lines Iy, make up a combination, and are disposed on a line forming region 73 between the G-
pixel group of the (m + 1) column and the B-pixel group of (m + 2) column, which are
arrayed in the column direction, and the electric power line V4. and the data line Ig,; make
up a combination, and are formed on a line forming region 74 between the B-pixel group of
the (m + 2) column and the R-pixel group (not shown) of the (m + 3) column, which are
arrayed in the column direction.

[0041] The electric power lines disposed in the column and row directions are
formed in different layers, and are electrically connected with each other through the contact
holes h1 formed on an inter-layer insulating film. In the same way, the electric power lines
Va6 in the column and row directions, and the electric power lines Vqg.p in the column and
row directions, are formed in different layers, and the electric power lines in the column and
row directions are electrically connected with each other through the contact holes h2 and h3.
With the present embodiment, a plurality of each of the contact holes hl, h2, and h3 are
formed, whereby the present embodiment has the advantage of preventing wiring breakage,
and furthermore has the advantage of reducing the wiring resistance.

[0042] With the present embodiment, the same kind of electric power line
extending in the row direction of the pixel matrix is formed in the column direction with
generally the same array pitch, the same kind of electric power line extending in the column
direction of the pixel matrix is formed in the row direction with generally the same array
pitch, and accordingly, the present embodiment has the same advantages as with the first
embodiment, and furthermore, the electric power lines V446, Vdd-r, and Vgqg.p are disposed on
a pixel region in the row direction and the column direction in the form of a matrix, and
accordingly, the wiring resistance of the electric power lines Vad.G, Vaar, and Vyq.g can be
reduced, thereby enabling sufficient current supply to the organic EL devices. Accordingly,
occurrence of non-uniformity of luminance due to insufficient current supply to a particular

electric power line can be suppressed, and furthermore, the occurrence of cross-talk can be
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reduced. In particular, a large-screen display requires sufficient and uniform current over the
screen thereof, and accordingly, the present embodiment is particularly advantageous.

Fourth Embodiment

[0043] Fig. 6(a) through Fig. 6(f) are diagrams which illustrate examples of
electronic apparatuses to which the electric-optical device according to the present invention
can be applied. Fig. 6(a) shows an example of application to a cellular phone, wherein the
cellular phone 230 comprises an antenna unit 231, an audio output unit 232, an audio input
unit 233, an operating unit 234, and the organic EL display panel 100 according to the present
invention. As described above, the organic EL display panel 100 according to the present
invention can be employed as a display unit of the cellular phone 230. Fig. 6(b) shows an
application example to a video camera, wherein the video camera 240 comprises a TV-
camera unit 241, an operating unit 242, an audio input unit 243, and the organic EL display
panel 100 according to the present invention. As described above, the organic EL display
panel 100 can be employed as a viewfinder or a display unit. Fig. 6(c) shows an application
example to a portable personal computer, wherein the computer 250 comprises a camera unit
251, an operation unit 252, and the organic EL display panel 100 according to the present
invention. As described above, the organic EL display panel 100 can be employed as a
display device.

[0044] Fig. 6(d) shows an application example to a head mount display, wherein the
head mount display 260 comprises a belt 261, an optical system storage unit 262, and the
organic EL display panel 100 according to the present invention. As described above, the
organic EL display panel 100 can be employed as an image display unit. Fig. 6(¢) shows an
application example to a rear projector, wherein the projector 270 comprises a casing 271, a
light source 272, a synthesizing optical system 273, mirrors 274 and 275, a screen 276, and
the organic EL display panel 100 according to the present invention. Fig. 6(f) shows an
application example to a front projector, wherein the projector 280 comprises a casing 282, an
optical system 281, and the organic EL display panel 100 according to the present invention,
wherein an image can be displayed on a screen 283. As described above, the organic EL

display panel 100 can be employed as an image display unit.
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WHAT IS CLAIMED IS:

1. An electro-optical device comprising a plurality of pixels, disposed in the form
of a matrix, including electro-optical devices driven by receiving electric power from an
electric power supply circuit;

wherein said plurality of pixels make up a plurality of pixel groups formed of a
series of pixels arrayed in at least one direction of the row direction and the column direction;

and wherein line forming regions are formed between adjacent pixel groups of
said plurality of pixel groups;

and wherein said line forming regions are formed with generally the same
width.

2. An electro-optical device comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of said
scan lines and said data lines, including electro-optical devices; and

a plurality of electric power lines for supplying driving voltage to said electro-
optical devices;

wherein said plurality of pixels make up a plurality of pixel groups formed of a
series of pixels arrayed in at least one direction of the row direction and the column direction;

and wherein a plurality of line forming regions are formed between adjacent
pixel groups of said plurality of pixel groups;

and wherein at least two lines selected from at least one electric power line of
said plurality of electric power lines, at least one scan line of said plurality of scan lines, and
at least one data line of said plurality of data lines, are formed in at least one line forming
region of said plurality of line forming regions.

3. An electro-optical device comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of said
scan lines and said data lines, including electro-optical devices; and

a plurality of electric power lines for supplying driving voltage to said electro-
optical devices;

wherein said plurality of pixels make up a plurality of pixel groups formed of a

series of pixels arrayed in at least one direction of the row direction and the column direction;
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and wherein a plurality of line forming regions are formed between adjacent
pixel groups of said plurality of pixel groups;
and wherein both at least one electric power line of said plurality of electric
power lines and at least one scan line of said plurality of scan lines are formed in at least one
line forming region of said plurality of line forming regions.
4. An electro-optical device comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of said
scan lines and said data lines, including electro-optical devices; and
a plurality of electric power lines for supplying driving voltage to said electro-
optical devices;
wherein said plurality of pixels make up a plurality of pixel groups formed of a
series of pixels arrayed in at least one direction of the row direction and the column direction;
and wherein a plurality of line forming regions are formed between adjacent
pixel groups of said plurality of pixel groups;
and wherein both at least one electric power line of said plurality of electric
power lines and at least one data line of said plurality of data lines are formed in at least one
line forming region of said plurality of line forming regions.
5. An electro-optical device according to Claim 2, wherein said line forming
regions are formed with generally the same width.
6. An electro-optical device according to Claim 1, wherein said electro-optical
devices are operated with each different driving voltages;
and wherein said electric power lines for supplying voltage to said electro-
optical devices are formed with different widths corresponding to said driving voltage.
7. An electro-optical device according to Claim 6, wherein said electro-optical
device is a light-emission device;
and wherein said electric power lines are formed with different widths
corresponding to the emission light color of said light-emission device.
8. An electro-optical device according to Claim 7, wherein said color of the light
which is to be emitted is red, green, or blue.
9. An electro-optical device according to Claim 1, wherein said electro-optical

device is an electro-luminescence device.
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10.  An electronic apparatus comprising an electro-optical device according to
Claim 1.
11. A matrix substrate comprising a plurality of pixel electrodes disposed in the
form of a matrix;
wherein said plurality of pixel electrodes make up a plurality of pixel electrode
groups formed of a series of pixel electrodes arrayed in at least one direction of the row
direction and the column direction;
and wherein a plurality of line forming regions are formed between adjacent
pixel electrode groups of said plurality of pixel electrode groups;
and wherein said line forming regions are formed with generally the same
width.
12. A matrix substrate comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixel electrodes disposed at portions corresponding to
intersections of said scan lines and said data lines; and
a plurality of electric power lines for supplying voltage to said plurality of
pixel electrodes;
wherein said plurality of pixel electrodes make up a plurality of pixel electrode
groups formed of a series of pixel electrodes arrayed in at least one direction of the row
direction and the column direction;
and wherein a plurality of line forming regions are formed between adjacent
pixel electrode groups of said plurality of pixel electrode groups;
and wherein at least two lines selected from at least one electric power line of
said plurality of electric power lines, at least one scan line of said plurality of scan lines, and
at least one data line of said plurality of data lines, are formed in at least one line forming

region of said plurality of line forming regions.

16



16

ABSTRACT OF THE DISCLOSURE

To provide a wiring layout of electric power lines, which improves the aperture ratio
of the pixel while forming pixels with the same pixel pitch. An electric-optical apparatus
according to the present invention comprises multiple pixels (10) arranged in matrix
including electro-optical devices driven by receiving electric power from an electric power
supply circuit, wherein the aforementioned multiple pixels (10) make up multiple pixel
groups formed of a series of pixels arrayed in at least one direction of the row direction and
the column direction, and any of line forming regions (31, 32, 33, 34) is disposed between
adjacent pixel groups of the aforementioned pixel groups, wherein the aforementioned line

forming regions (31, 32, 33, 34) are formed with generally the same width.
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PATENT APPLICATION

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

Yojiro MATSUEDA et al.

Application No.: 10/676,067

Filed: October 2, 2003 Docket No.: 117390
For: ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE,

AND ELECTRONIC APPARATUS

PRELIMINARY AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Please consider the following:
Amendments to the Specification,;

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

Remarks.
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Amendments to the Specification

Attached are a marked-up copy of the originally filed specification and a clean
substitute specification in accordance with 37 C.F.R. §§1.121(b)(3) and 1.125(c). The
substitute specification contains no new matter.

Please replace the Abstract with the attached amended Abstract.

2

62



Application No. 10/676,067

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 deviee-device, comprising:

an electric power supply circuit; and

a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from as-the electric power supply circuit, 3
— swherein-said-the plurality of pixels make-making up a plurality of pixel groups
formed of a series of pixels arrayed in at least one direction of the row direction and the
column direction, 3
— andwhereinline forming regions are-being formed between adjacent pixel
groups of satd-the plurality of pixel groups, ;

and wherein-saidthe line forming regions are-being formed with generally the
same width.

2. (Currently Amended) An electro-optical deviee-device, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of said
the scan lines and said-the data lines, including electro-optical devices; and

a plurality of electric power lines for-supplyingto supply driving voltage to
said-the electro-optical devices;

wherein-saidthe plurality of pixels make-making up a plurality of pixel groups
formed of a series of pixels arrayed in at least one direction of the row direction and the

column direction, 3

63



Application No. 10/676,067

—————and-wherein-a plurality of line forming regions are-being formed between
adjacent pixel groups of said plurality of pixel groups, :

and wherein-at least two lines selected from at least one electric power line of
said-the plurality of electric power lines, at least one scan line of said-the plurality of scan
lines, and at least one data line of said-the plurality of data lines, are-being formed in at least
one line forming region of satd-the plurality of line forming regions.

3. (Currently Amended) An electro-optical deviee-device, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of said
the scan lines and said-the data lines, including electro-optical devices; and

a plurality of electric power lines for-supplyingto supply driving voltage to
said-the electro-optical devices;

wherein-saidthe plurality of pixels make-making up a plurality of pixel groups
formed of a series of pixels arrayed in at least one direction of the row direction and the
column direction, 3
———and-wherein-a plurality of line forming regions are-being formed between
adjacent pixel groups of said-the plurality of pixel groups, 3

and wherein-both at least one electric power line of said-the plurality of electric
power lines and at least one scan line of said-the plurality of scan lines are-being formed in at
least one line forming region of said-the plurality of line forming regions.

4. (Currently Amended) An electro-optical deviee-device, comprising:
a plurality of scan lines;

a plurality of data lines;

4.
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a plurality of pixels, disposed at portions corresponding to intersections of said
the scan lines and said-the data lines, including electro-optical devices; and

a plurality of electric power lines for-supplyingto supply driving voltage to
said-the electro-optical devices;

whereinsaidthe plurality of pixels make-making up a plurality of pixel groups
formed of a series of pixels arrayed in at least one direction of the row direction and the
column direction,
—— and-whereina plurality of line forming regions are-being formed between
adjacent pixel groups of said plurality of pixel groups, 3

and wherein-both at least one electric power line of said-the plurality of electric
power lines and at least one data line of said-the plurality of data lines are-being formed in at
least one line forming region of said-the plurality of line forming regions.

5. (Currently Amended) An-The electro-optical device according to Claim 2,
wherein-saidthe line forming regions are-being formed with generally the same width.

6. (Currently Amended) An-The electro-optical device according to Claim 1,
wherein-saidthe electro-optical devices are-being operated with each different driving
voltages;

and wherein-saidthe electric power lines for-supphyingto supply voltage to said
the electro-optical devices are-being formed with different widths corresponding to said
driving voltage.

7. (Currently Amended) An-The electro-optical device according to Claim 6,
wheretrsaidthe electro-optical device is-being a light-emission device;

and wherein-saidthe electric power lines are-being formed with different

widths corresponding to the emission light color of said light-emission device.

65



Application No. 10/676,067

8. (Currently Amended) An-The electro-optical device according to Claim 7, the

color of the light which is to be emitted is-being at least one of red, green, er-and blue.
9. (Currently Amended) Asn-The electro-optical device according to Claim 1,
wherein-saidthe electro-optical device is-being an electro-luminescence device.
10. (Currently Amended) An electronic apparatus-apparatus, comprising:
an-the electro-optical device according to Claim 1.

11. (Currently Amended) A matrix substrate-substrate, comprising;:

a plurality of pixel electrodes disposed in the form of a matrix, 3
——— wherein-said-the plurality of pixel electrodes make-making up a plurality of
pixel electrode groups formed of a series of pixel electrodes arrayed in at least one direction
of the row direction and the column direction, ;
———and-whereinra plurality of line forming regions are-being formed between
adjacent pixel electrode groups of said-the plurality of pixel electrode groups, 3

and wherein-said-the line forming regions are-being formed with generally the
same width.

12. (Currently Amended) A matrix substrate-substrate, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixel electrodes disposed at portions corresponding to
intersections of said-the scan lines and said-the data lines; and

a plurality of electric power lines fersupplyingto supply voltage to said-the
plurality of pixel electrodes;

wherein-saidthe plurality of pixel electrodes make-making up a plurality of
pixel electrode groups formed of a series of pixel electrodes arrayed in at least one direction

of the row direction and the column direction, 3

-6-
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— andwherein-a plurality of line forming regions are-being formed between
adjacent pixel electrode groups of said-the plurality of pixel electrode groups, ;

and wherein-at least two lines selected from at least one electric power line of
said-the plurality of electric power lines, at least one scan line of said-the plurality of scan
lines, and at least one data line of said-the plurality of data lines, are-being formed in at least

one line forming region of satd-the plurality of line forming regions.

67



Application No. 10/676,067

REMARKS
Claims 1-12 are pending. By this Preliminary Amendment, the Abstract and
specification are replaced with an amended Abstract and substitute specification, and
claims 1-12 are amended.
Prompt and favorable examination on the merits is respectfully requested.
Respectfully submitted,

<

James A. Oliff
Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565

JAO:EDM/gam

Attachments:
Amendment Abstract
Substitute Specification

Marked-up Copy of Specification

Date: November 10, 2003

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

FoprovideThe invention provides a wiring layout of electric power lines, which

improves-enhances the aperture ratio of the pixel while forming pixels with the same pixel
pitch. An electric-optical apparatus according to the present invention eemprises-includes
multiple pixels-+8) arranged in matrix including electro-optical devices driven by receiving
electric power from an electric power supply circuit. ;wherein-theThe aforementioned
multiple pixels440) make up multiple pixel groups formed of a series of pixels arrayed in at
least one direction of the row direction and the column direction, and any of line forming
regions-34;-32,-33:34) is disposed between adjacent pixel groups of the aforementioned
pixel groups. swherein-theThe aforementioned line forming regions{34;-32;-33;-34) are

formed with generally the same width.
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ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE,
AND ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] The present invention relates to a wiring layout suitable for an electro-optical
device including electro-optical devices.

2. Description of Related Art

[0002] Organic EL devices are current-driven self-light-emitting devices, and
accordingly provide the advantage of not needing a backlight. These devices provide other
advantages, such as low power consumption, a wide range of vision, and a high contrast ratio.
Thus, the related art is developing flat panel displays employing EL devices. The organic EL
device is an electro-optical device including a light-emission layer introduced between an
anode and a cathode. Upon supplying forward bias current between both the electrodes, self-
light-emission is effected due to the recombination energy at the time of recombination of a
hole injected from the anode and an electron injected from the cathode. Accordingly, a
supply of electric power from an external circuit is required in order to cause the organic EL
device to emit light.

[0003] With related art color-display active-matrix-driven display panels, an M
number each of electric power lines and data lines are disposed in the column direction on a
pixel matrix with an N number of columns and an M number of rows formed on a pixel
region, as well as an N number of selection lines being disposed in the row direction on the
aforementioned matrix. With a given pixel of such a wiring layout, a data line is disposed
between the given pixel and the left-adjacent pixel, and an electric power line is disposed
between the given pixel and the right-adjacent pixel. That is to say, with the lines disposed
between adjacent pixels in the column direction, a layout is formed so that one data line and
one electric line make up one pair. With the above-described configuration, the following
elements are disposed at an intersection of a scan line and a data line: a switching transistor, a
holding capacitance, a driving transistor, and an organic EL device for emitting light in one
color of the RGB three primary colors, and these devices make up a pixel.

SUMMARY OF THE INVENTION

[0004] With the related art arrangements, a light-emission layer is formed of a
material corresponding to each color of the RGB three primary colors, and accordingly the

organic EL device is operated with greatly different power consumption corresponding to
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each color, so the optimal width of the electric power line is greatly different for each color.
Accordingly, with the above-described wiring layout, while there is the need to determine the
pixel pitch according to the maximal width for disposing the electric power lines, there is the
need to form a pixel matrix with the same pixel pitch due to the restriction from the
manufacturing process for a display, and accordingly there is the need to determine the pixel
layout at the sacrifice of the aperture ratio. On the other hand, in the event of reducing the
aperture ratio, there is the need to increase the amount of electric current supplied to the
organic EL device to obtain predetermined luminance, and accordingly there is the need to
form the electric power line with a greater width, leading to further reduction of the aperture
ratio from the above-described reason.

[0005] As described above, with the related art wiring layout, the width of the
electric line and the aperture ratio of the pixel are in the relation of trade off each other, and it
is difficult to maintain a large aperture ratio while maintaining the electric power line with a
suitable width for each color under the condition that the pixel matrix is formed with the
same pixel pitch.

[0006] Accordingly, the present invention provides a wiring method for electric
power lines. The aperture ratio of the pixel can be increased while maintaining a pixel matrix
with the same pixel pitch.

[0007] In order to address or solve the above, an electro-optical device according to
the present invention includes multiple pixels, disposed in the form of a matrix, including
electro-optical devices driven by receiving electric power from an electric power supply
circuit. The multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction. Line forming
regions are formed between adjacent pixel groups of the multiple pixel groups. The line
forming regions are formed with generally the same width. With such a configuration, a the
pixel pitch can be made the same.

[0008] Here, "electro-optical device" means a general electronic device for changing
the optical state of light by using electric effects, and include, besides self-light-emitting
devices, such as electro-luminescence devices, electronic devices to display grayscale by
adjusting the state of the polarized light, similarly to liquid crystal devices. With the present
invention, the electro-luminescence devices are preferably employed. With the present
invention, the electro-luminescence devices are employed, whereby current-driven self-light-

emission devices can be obtained.
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[0009] Another electro-optical device according to the present invention includes
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines to supply driving voltage to the electro-optical devices. The
multiple pixels make up multiple pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction. Multiple line forming regions
are formed between adjacent pixel groups of the multiple pixel groups. At least two lines
selected from at least one electric power line of the multiple electric power lines, at least one
scan line of the multiple scan lines, and at least one data line of the multiple data lines, are
formed in at least one line forming region of the multiple line forming regions. With such a
configuration, a pixel matrix can be formed with the same pixel pitch, and also with a high
aperture ratio while forming electric power lines with an enhanced or the optimal width.

[0010] Another electro-optical device according to the present invention includes
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines to supply driving voltage to the electro-optical devices. The
multiple pixels make up multiple pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction. Multiple line forming regions
are formed between adjacent pixel groups of the multiple pixel groups. Both at least one
electric power line of the multiple electric power lines and at least one scan line of the
multiple scan lines are formed in at least one line forming region of the multiple line forming
regions. With such a configuration, a pixel matrix can be formed with the same pixel pitch,
and also with a high aperture ratio while forming electric power lines with an enhanced or the
optimal width.

[0011] Another electro-optical device according to the present invention includes
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines to supply driving voltage to the electro-optical devices. The
multiple pixels make up multiple pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction. Multiple line forming regions
are formed between adjacent pixel groups of the multiple pixel groups. At least one electric
power line of the multiple electric power lines and at least one data line of the multiple data

lines are formed in at least one line forming region of the multiple line forming regions. With
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such a configuration, a pixel matrix can be formed with the same pixel pitch, and also with a
high aperture ratio while forming electric power lines with an enhanced or the optimal width.
[0012] The aforementioned line forming regions are preferably formed with

generally the same width. With the present invention, the line forming regions are formed
with generally the same width, whereby the pixel matrix can be formed with the same pixel
pitch.

[0013] The aforementioned electro-optical device preferably includes electro-optical
devices which are operated with different driving voltages. The electric power lines to supply
voltage to the electro-optical devices are formed with different widths corresponding to the
driving voltage. Even with such a configuration where the electric power lines are formed
with different widths, the wiring layout is designed as described above, whereby the pixel
matrix can be formed with the same pixel pitch while enhancing the aperture ratio.

[0014] The aforementioned electro-optical device preferably is a light-emission
device. The electric power lines are formed with each different width corresponding to the
emission light color of the light-emission device. With the present invention, an enhanced or
the optimal width of the electric power line is determined corresponding to the properties of
the electro-optical device, thereby facilitating design of devices.

[0015] The color of the light which is to be emitted is preferably red, green, or blue.
This enables full-color display.

[0016] The electro-optical device preferably is an electro-luminescence device.
With the electro-luminescence device, the grayscale due to light emission can be controlled
by current control.

[0017] An electronic apparatus according to the present invention includes an
electro-optical device according to the present invention. The electronic apparatus is not
particularly restricted so long as it includes a display device, and can be applied to, for
example, cellular phones, video cameras, personal computers, head mount displays,
projectors, facsimiles, digital cameras, portable TVs, DSP devices, PDAs, palmtops, and the
like.

[0018] A matrix substrate according to the present invention includes multiple pixel
electrodes disposed in the form of a matrix. The multiple pixel electrodes make up multiple
pixel electrode groups formed of a series of pixel electrodes arrayed in at least one direction
of the row direction and the column direction. Multiple line forming regions are formed

between adjacent pixel electrode groups of the multiple pixel electrode groups. The line
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forming regions are formed with generally the same width. With such a configuration, the
pixel pitch can be made the same.

[0019] Another matrix substrate according to the present invention includes
multiple scan lines, multiple data lines, multiple pixel electrodes disposed at portions
corresponding to the intersections of the scan lines and the data lines, and multiple electric
power lines to supply voltage to the multiple pixel electrodes. The multiple pixel electrodes
make up multiple pixel electrode groups formed of a series of pixel electrodes arrayed in at
least one direction of the row direction and the column direction. Multiple line forming
regions are formed between adjacent pixel electrode groups of the multiple pixel electrode
groups. At least two lines selected from at least one electric power line of the multiple
electric power lines, at least one scan line of the multiple scan lines, and at least one data line
of the multiple data lines, are formed in at least one line forming region of the multiple line
forming regions. With such a configuration, the pixel matrix can be formed with the same
pixel pitch, and also with a high aperture ratio, while forming the electric power lines with the
optimal width.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a plan view of an organic EL display panel according to the present
invention,

[0021] Fig. 2 is a schematic of a principal circuit configuration diagram of a pixel;

[0022] Fig. 3 is a schematic describing a wiring layout according to a first
exemplary embodiment;

[0023] Fig. 4 is a schematic describing a wiring layout according to a second
exemplary embodiment;

[0024] Fig. 5 is a schematic describing a wiring layout according to a third
exemplary embodiment;

[0025] Fig. 6(A) through Fig. 6(F) are schematics describing application examples
employing the organic EL display according to the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0026] An exemplary embodiment is described below with reference to the
drawings.

[0027] Fig. 1is a schematic showing an overall configuration of an active-matrix
organic-EL display panel 100 according to an exemplary embodiment. As shown in the

drawing, the display panel 100 includes a display region 11 including multiple pixels 10
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disposed in the form of a matrix with an N number of columns and an M number of rows, a
scan line driver 12 to output scan signals to scan lines arrayed in the row direction which are
connected to a group of pixels 10, a data line driver 13 to supply data signals and electric
power to data lines and electric power lines arrayed in the column direction which are
connected to a group of pixels 10. These components are disposed on a substrate 16. An
organic EL device is formed on each pixel 10 to emit light in a color of the RGB three
primary colors. A cathode 14 is formed in the form of a film as a common electrode on the
entire face of the display region 11, and is connected to an external circuit through cathode
output electrode 15.

[0028] While the organic EL display panel 100 shown in the drawing is a so-called
"top-emission configuration display panel” which emits light from the side of the substrate
16, the present invention is not restricted to this arrangement, but rather, the present invention
can also be applied to a bottom-emission configuration display panel which emits light from a
transparent cathode.

[0029] Fig. 2 is a schematic of a principal circuit of the pixel 10. The pixel 10
includes a switching transistor Trl, a driving transistor Tr2, holding capacitance C, a light-
emission portion OLED, and is driven with the dual transistor method. The switching
transistor Trl includes an n-channel FET. The gate terminal thereof is connected to the scan
line V¢, and the drain terminal thereof is connected to the data line I4,. The driving
transistor Tr2 includes a p-channel FET. The gate terminal is connected to the source
terminal of the switching transistor Trl. Furthermore, the source terminal of the transistor
Tr2 is connected to the electric power line V44, and the drain terminal thereof is connected to
the light-emission portion OLED. Furthermore, holding capacitance is formed between the
gate and the source of the transistor Tr2. With the above-described configuration, upon
outputting a selection signal to the scan line Vg, and opening the transistor Trl, the data
signals supplied through the data line Iy, are written to the holding capacitance C as a voltage
value. Subsequently, the holding voltage written to the holding capacitance C is held during
one frame period, and the conductance of the driving transistor Tr2 is determined according
to the holding voltage in an analog manner, whereby forward bias current corresponding to
light-emission level is supplied to the light-emission portion OLED.

[0030] Fig. 3 is a schematic describing a wiring layout in the pixel region. In the
drawing, in order to simplify description, a wiring layout for six pixels disposed with the two

rows and the three columns is shown. In the drawing, reference characters R, G, and B
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denote the pixels 10 to emit light in red, green, and blue, respectively, and the RGB pixels are
disposed in the column direction. Furthermore, reference character Vyq.r denotes an electric
line for a red pixel, V44.g denotes an electric line for a green pixel, V448 denotes an electric
line for a blue pixel, and 17 denotes a pixel electrode (anode) of an organic EL device.
Detailed description regarding other components described above is omitted. Furthermore,
reference numeral 31 denotes a line forming region in the form of a line which is formed
between a pixel group of the (m-1) column and a pixel group of the m column, and is
extending in the column direction over generally the same length as the pixel array length in
the column direction. In the same way, reference numeral 32 denotes a line forming region
formed between pixel groups of the m column and the (m + 1) column, 33 denotes a line
forming region formed between pixel groups of the (m + 1) column and (m + 2) column, and
34 denotes a line forming region formed between pixel groups of the (m + 2) column and the
(m + 3) column. For convenience of description, a pixel group of the (m - 1) column and a
pixel group of the (m + 3) column are not shown in the drawing. With the present exemplary
embodiment, in order to determine the line forming regions 31 through 34 with the width as
same as possible, two or more lines, disposed on the aforementioned line forming regions, are
determined with the same total width. While the electric power line V4 is formed with a
width corresponding to a material of the emission layer of the organic EL device, now, for
convenience of description, let us make an assumption that the width of the electric power
lines increases in the order of green, red, and blue. That is to say, let us assume that the
relation: width of V4. > width of Vy4.r > width of V4., holds.

[0031] With the above-described assumption, in order to form the line forming
regions 31 through 34 with the width as same as possible, a combination is determined such
that the total width of the electric power line V44 and the data line I44 is approximately the
same. For example, making an assumption that: the total width of Vg44.c which has the
maximal width and Vy4.g of the minimal width; the total width of V44.r of an intermediate
width and the data line I3, of an intermediate width; and the total width of the two data lines
I4a; are determined to be generally the same value, the combinations of these electric power
lines Vg4 and the data line Iy, are formed in the line forming regions 31 through 34. With the
arrangement shown in the drawing, a combination of V44.g with the maximal width and Vy4.8
with the minimal width is formed on the line forming region 33, a combination of V44.r with
the intermediate width and the data line I4, with the intermediate width is formed in the line
forming regions 31 and 34, and a combination of the two data lines Iy, is formed on the line

forming region 32. With the line forming region 31, only the electric power line Vyq.r is
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shown in the drawing, and with the line forming region 34, only the data line 45 is shown in
the drawing. On the other hand, a scan line Vg is disposed on each line forming region in the
form of a line, between pixel groups arrayed in the row direction, with generally the same
length as the pixel array length of the pixel group. The wiring layout shown in the drawing
corresponds to one unit of a periodically repeating wiring pattern, and any portion of the
wiring layout of the RGB pixels 10 randomly selected has the same pattern as shown in the
drawing. Accordingly, in the event that an imaginary layout diagram sheet, determining the
layout of the line forming regions formed along the column direction of the pixels, is folded
with any line forming region of the multiple line forming regions as the center line, the line
forming regions having the same configuration of the lines are overlaid on each other.

[0032] With the present exemplary embodiment, the same kind of electric power
line, extending in the column direction of the pixel matrix, is formed with generally the same
array pitch in the row direction, and accordingly, the pixels can be formed with the same pixel
pitch, thereby facilitating design of a layout for a device, wherein power consumption is
different for each color, such as an organic EL display. In particular, in the event of forming
light-emission layers using the ink-jet method, the pixels are preferably formed with the same
pixel pitch, and accordingly, an arrangement according to the present exemplary embodiment
has the great advantage of facilitating the manufacturing process. Furthermore, with the
present exemplary embodiment, the electric power line can be formed with a width suitable
for each color, thereby reducing power consumption while maintaining the high aperture ratio
and the optimal color balance.

[0033] The above-described arrangement is only an example of the present
invention, and the present invention is not restricted to the above-described arrangement. For
example, three combinations of two electric power lines selected from the three RGB lines
V44 can be made, and accordingly, with the present exemplary embodiment, three wiring
layout patterns can be made. Furthermore, while description has been made regarding a
configuration where a scan line Vg is disposed on each line forming region in the row
direction, and any two lines selected from the three electric power lines V44 and the three data
line Ig, are disposed on the line forming regions 31, 32, and 33 in the column direction, the
present invention is not restricted to this arrangement. Description is made below regarding

various exemplary modifications.
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Second Exemplary Embodiment

[0034] Fig. 4 is a schematic describing a wiring layout according to a second
exemplary embodiment of the present invention.

[0035] The present exemplary embodiment has a configuration wherein, in the
event that an imaginary layout diagram sheet, determining the layout of the line forming
regions formed along the row direction of the pixels, is folded with any line forming region of
the multiple line forming regions as the center line, the line forming regions having the same
configuration of the lines are overlaid on each other. The three electric power lines Vgq.g,
Vdd-r, and Vgg.p make up a combination, and are disposed in the row direction on a line
forming region 41 between the pixel group of the (n - 1) row and the pixel group of the n row,
which are arrayed in the row direction, and the two scan lines Vg make up a combination,
and are disposed in the row direction in a line forming region 42 between the pixel groups of
the n row and the (n + 1) row, which are arrayed in the row direction. The basic pattern of the
wiring layout in the row direction has a configuration where the combination of the electric
power lines V4.6, Vdda-r, and Vg, and the combination of the two scan lines Vg are
disposed periodically and repeatedly. Accordingly, a line forming region 43 between the
pixel groups of the (n + 1) row and the (n + 2) row, which are arrayed in the row direction,
has the same wiring layout as with the line forming region 41.

[0036] On the other hand, one electric power line V44 and one data line 14, make up
a combination, and are disposed in the column direction and are disposed on a line forming
region between pixel groups arranged in the column direction. With an arrangement shown
in the drawing, the electric power line V4q4.r and the data line I4,; make up a combination, and
are disposed on a line forming region 51 between the R-pixel group of the m column and the
G-pixel group of the (m + 1) column, which are arrayed in the column direction. In the same
way, the electric power line V44.g and the data line I3, make up a combination, and are
disposed on a line forming region between the G-pixel group of the (m + 1) column and the
B-pixel group (not shown) of the (m + 2) column, which are arrayed in the column direction.
Only the electric power line V44. is shown in the drawing for convenience of description.
Furthermore, the electric power lines Vq4.r disposed in the row and column directions are
formed in different layers, and are electrically connected with each other through contact
holes h1 formed in an inter-layer insulating film. The electric power lines Vgyq4.g are

electrically connected with each other through contact holes h2 in the same way.
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[0037] With the present exemplary embodiment, the same kind of electric power
line extending in the row direction of the pixel matrix is formed in the column direction with
generally the same array pitch, and accordingly, the present exemplary embodiment has the
same advantages as with the first exemplary embodiment, and furthermore, the electric power
lines V44.6, Vda-r, and Vgq.p are disposed on a pixel region in the row direction and the
column direction in the form of a matrix, and accordingly, the wiring resistance of the electric
power lines V4.6, Vad-r, and Vgq.p can be reduced, thereby enabling sufficient current supply
to the organic EL devices. Accordingly, occurrence of non-uniformity of luminance due to
insufficient current supply to a particular electric power line can be suppressed, and
furthermore, cross-talk can be reduced. In particular, a large-screen display requires sufficient
and uniform current over the screen thereof, and accordingly, the present exemplary
embodiment is particularly advantageous.

Third Exemplary Embodiment

[0038] Fig. 5 is a schematic describing a wiring layout according to a third
exemplary embodiment of the present invention.

[0039] The present exemplary embodiment has a configuration where, in the event
that an imaginary layout diagram sheet, determining the layout of the line forming regions
formed along the row direction and the column direction of the pixels, is folded with any line
forming region of the multiple line forming regions as the center line, the line forming regions
having the same configuration of the lines are overlaid on each other. The three electric
power lines V4.6, Vad-r, and Vg4 make up a combination, and are disposed in the row
direction on a line forming region 61 between the pixel group (not shown) of the (n - 1) row
and the pixel group of the n row, which are arrayed in the row direction, and the two scan
lines V) make up a combination, and are disposed in the row direction in a line forming
region 62 between the pixel groups of the n row and the (n + 1) row, which are arrayed in the
row direction. The basic pattern of the wiring layout in the row direction has a configuration
where the combination of the three electric power lines Vy4.6, Vad-r, and Vgq4.g, and the
combination of the two scan lines V are disposed periodically and repeatedly. Accordingly,
a line forming region 63 between the pixel groups of the (n + 1) row and the (n + 2) row,
which are arrayed in the row direction, has the same wiring layout as with the line forming
region 61.

[0040] On the other hand, three combinations of two lines selected from the three

electric power lines Vgg.c, Vdda-r, and V4., and the three data lines I4,, are formed between
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the pixel groups arrayed in the column direction. With an arrangement shown in the drawing,
the electric power line (not shown) and the data line I3, make up a combination, and are
disposed in a line forming region 71 between the B-pixel group (not shown) of the (m - 1)
column and the R-pixel group of the m column, which are arrayed in the column direction,
and the two electric power lines V446 and V44.r make up a combination, and are disposed on
a line forming region 72 between the R-pixel group of the m column and the G-pixel group of
the (m + 1) column, which are arrayed in the column direction. Furthermore, the two data
lines Ig, make up a combination, and are disposed on a line forming region 73 between the G-
pixel group of the (m + 1) column and the B-pixel group of (m + 2) column, which are
arrayed in the column direction, and the electric power line V44.g and the data line I3, make
up a combination, and are formed on a line forming region 74 between the B-pixel group of
the (m + 2) column and the R-pixel group (not shown) of the (m + 3) column, which are
arrayed in the column direction.

[0041] The electric power lines disposed in the column and row directions are
formed in different layers, and are electrically connected with each other through the contact
holes h1 formed on an inter-layer insulating film. In the same way, the electric power lines
V4.6 In the column and row directions, and the electric power lines Vg4q4.p in the column and
row directions, are formed in different layers, and the electric power lines in the column and
row directions are electrically connected with each other through the contact holes h2 and h3.
With the present exemplary embodiment, a plurality of each of the contact holes hl, h2, and
h3 are formed, whereby the present exemplary embodiment has the advantage of reducing or
preventing wiring breakage, and furthermore has the advantage of reducing the wiring
resistance.

[0042] With the present exemplary embodiment, the same kind of electric power
line extending in the row direction of the pixel matrix is formed in the column direction with
generally the same array pitch, the same kind of electric power line extending in the column
direction of the pixel matrix is formed in the row direction with generally the same array
pitch, and accordingly, the present exemplary embodiment has the same advantages as with
the first exemplary embodiment, and furthermore, the electric power lines Vg4.g, Vad-r, and
Vaa.p are disposed on a pixel region in the row direction and the column direction in the form
of a matrix, and accordingly, the wiring resistance of the electric power lines Vyq4.G, Vgd-r, and
V4.8 can be reduced, thereby enabling sufficient current supply to the organic EL devices.
Accordingly, occurrence of non-uniformity of luminance due to insufficient current supply to

a particular electric power line can be suppressed, and furthermore, the occurrence of cross-
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talk can be reduced. In particular, a large-screen display requires sufficient and uniform
current over the screen thereof, and accordingly, the present exemplary embodiment is
particularly advantageous.
Fourth Exemplary Embodiment

[0043] Fig. 6(A) through Fig. 6(F) are schematics which illustrate examples of
electronic apparatuses to which the electric-optical device according to the present invention
can be applied. Fig. 6(A) shows an example of application to a cellular phone, where the
cellular phone 230 includes an antenna unit 231, an audio output unit 232, an audio input unit
233, an operating unit 234, and the organic EL display panel 100 according to the present
invention. As described above, the organic EL display panel 100 according to the present
invention can be employed as a display unit of the cellular phone 230. Fig. 6(B) shows an
application example to a video camera, where the video camera 240 includes a TV-camera
unit 241, an operating unit 242, an audio input unit 243, and the organic EL display panel 100
according to the present invention. As described above, the organic EL display panel 100 can
be employed as a viewfinder or a display unit. Fig. 6(C) shows an application example to a
portable personal computer, where the computer 250 comprises a camera unit 251, an
operation unit 252, and the organic EL display panel 100 according to the present invention.
As described above, the organic EL display panel 100 can be employed as a display device.

[0044] Fig. 6(D) shows an application example to a head mount display, where the
head mount display 260 includes a belt 261, an optical system storage unit 262, and the
organic EL display panel 100 according to the present invention. As described above, the
organic EL display panel 100 can be employed as an image display unit. Fig. 6(E) shows an
application example to a rear projector, where the projector 270 includes a casing 271, a light
source 272, a synthesizing optical system 273, mirrors 274 and 275, a screen 276, and the
organic EL display panel 100 according to the present invention. Fig. 6(F) shows an
application example to a front projector, where the projector 280 comprises a casing 282, an
optical system 281, and the organic EL display panel 100 according to the present invention,
where an image can be displayed on a screen 283. As described above, the organic EL

display panel 100 can be employed as an image display unit.
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ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE,
AND ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION
1. Field of Invention

[0001] The present invention relates to a wiring layout suitable for an electro-optical
device including electro-optical devices. Y“L aﬂ,,w\“‘é‘*
2. Description of Related Art toL )é’

_ . . . C‘
ight-emitting devices, and | ‘Q‘;‘i-‘,e, s
accordingly, there-are-amadvantageof o Tteed-to provide/a backlight,as—weH—ae/ofHe?——_ =V

g }')/

advanta@ch as low p%qer c 4& wptlon a WId?éaanﬁl $f vision, and a high contrast ratiG, >
<
se-ﬂ&ereﬁ-hgérp'ecé'mﬁn—dwelepmem—eﬂﬂat panel dlsplays employmg EL devices.

The organic EL device is an electro-optical device including a light-emission layer introduced

[0002] Organic EL devices are current-driven sel

between an anode and a cathode, wherein, fpon supplying forward bias current between both
the electrodes, self-light-emission is effected due to the recombination energy at the time of
recombination of a hole injected from the anode and an electron injected from the cathode.
Accordingly, a supply of electric power from an external circuit is required in order to cause
the organic EL device to emit light. (’Qa% L
[0003] With oeﬂ#ea&mél/color-dlsplay active-matrix-driven display panels, an M
number each of electric power lines and data lines are disposed in the column direction on a
pixel matrix with an N number of columns and an M number of rows formed on a pixel
region, as well as an N number of selection lines being disposed in the row direction on the
aforementioned matrix. With a given pixel of such a wiring layout, a data line is disposed
between the given pixel and the left-adjacent pixel, and an electric power line is disposed
between the given pixel and the right-adjacent pixel. That is to say, with the lines disposed
between adjacent pixels in the column direction, a layout is formed so that one data lin&cax_ljl. - M
one electric line make up one pair. With the above-described conﬁguration,(iisposed at an Ne
intersection of a scan line and a data %:mﬁswitching transistor, a holding capacitance, a
driving transistor, and an organic EL device for emitting light in one color of the RGB three
primary colors, and these devices make up a pixel.

SUMMARY OF THE INVENTION

[0004] With the Wmts, i light-emission layer is formed of a
material corresponding to each color of the RGB three primary colors, and accordigf@

organic EL device is operated with greatly different power consumption corresponding to

82



~ - v
2

each color, so the.optimal width of the electric power line is greatly different for each color.
Accordingly, with the above-described wiring layout, while there is the need to determine the
pixel pitch according to the maximal width for disposing the electric power lines, there is the
need to form a pixel matrix with the same pixel pitch due to the restriction from the
manufacturing process for a display, and accordin@\ere is the need to determine the pixel

layout at the sacrifice of the aperture ratio. On theSther hand, in the event of reducing the

aperture ratio, there is the need to Yncrease the amount of electric current supplied to the
organic EL devic f&%%taim)@ pyedetermined luminance, and according re is the need
to form the electric po ine with a greater width, leading to further reduction of the

aperture ratio from the above-described reason. . J_Oéd' o3

[0005] As described above, with the Wiﬂng layout, the width of the
electric line and the aperture ratio of the pixel are in the relation of trade off each other, and it
is difficult to maintain a large aperture ratio while maintaining the electric power line with a
suitable width for each color under the condition that the pixel matrix is formed with the
same pixel pitch.

[0006] Accordingly, s#-emerabet-of the present invention)é provide’z.a. wiring
method for electric power lines, Wl’rcrei-n/ﬁ'ne aperture ratio of the pixel can be increased while
maintaining a pixel matrix with the sszimf Pixel pitch.

[0007] In order tofSolve the above«d?mseblem, an electro-optical device
according to the present invention semprise§ multiple pixels, disposed in the form of a
matrix, including electro-optical devices driven by re.ceiving electric power from an electric
power supply circuit, wherein ﬁe multiple pixels make up multiple pixel groups formed of a
series of pixels arrayed in at least one direction of the row direction and the column directi@
and-wherein Jine forming regions are formed between adjacent pixel groups of the multiple
pixel groups, angwirerein }Be line forming regions are formed with generally the same width.
With such a configuration, a the pixel pitch can be made the same.

[0008] Here, "electro-optical device" means a general electronic device for changing
the optical state of light by using electric effects, and include, besides self-light-emitting
devic A ch as electro-luminescence devices, electronic devices &¢ isplayi}@ grayscale by
adjusting the state of the polarized light, similarly to liquid crystal devices. With the present
invention, the electro-luminescence devices are preferably employed. With the present

invention, the electro-luminescence devices are employed, whereby current-driven self-light-

emission devices can be obtained.
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[0009] Another electro-optical device according to the present invention ccmpriscé
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data 'lines, including electro-optical devices, and
multiple electric power lines éﬁ?g:pply"ﬁg driving voltage to the electro-optical devi@
whefei—n;he multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, and-hergig
ﬁmltiple line forming regions are formed between adjacent pixel groups of the multiple pixel
groups, and-wherein ﬁt least two lines selected from at least one electric power line of the
multiple electric power lines, at least one scan line of the multiple scan lines, and at least one
data line of the multiple data lines, are formed in at least one line forming region of the
multiple line forming regions. With such a configuration, a pixel matrix can be formed with
the sargre\ p:iw't‘ciagg also with a high aperture ratio while forming electric power lines
with(the optimal width. sudes
[0010] Another electro-optical device according to the present invention cempés.'
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines fé{sﬁfpplyx’ﬁ driving voltage to the electro-optical devic@
aherein ﬂ'le multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, and-wherein—
1f1u1tiple line forming regions are formed between adjacent pixel groups of the multiple pixel
groups, and-wherein poth at least one electric power line of the multiple electric power lines
and at least one scan line of the multiple scan lines are formed in at least one line forming—
region of the multiple line forming regions. With such a configuration, a pixel matrix can be
formed with the same pixe] pitch, and also with a high aperture ratio while forming electric
power lines withﬁgl ‘op’gﬁal width. er ‘Vd/b’ﬂe}
[0011] Another electro-optical device according to the present invention com-psié
multiple scan lines, multiple data lines, multiple pixels, disposed at portions corresponding to
the intersections of the scan lines and the data lines, including electro-optical devices, and
multiple electric power lines fggl?pply% driving voltage to the electro-optical devi@
whezein }ﬁe multiple pixels make up multiple pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, amd-wirerein—
fuultiple line forming regions are formed between adjacent pixel groups of the multiple pixel

groups, aﬁd-whefeinybth at least one electric power line of the multiple electric power lines
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and at least one data line of the multiple data lines are formed in at least one line forming
region of the multiple line forming regions. With such a configuration, a pixel matrix can be
formed with the same pixel pitch, and also Witﬁ a high aperture ratio while forming electric
power lines withfh%op%a wi th.‘(

[0012] The aforementioned line forming regions are preferably formed with
generally the same width. With the present invention, the line forming regions are formed
with generally the same width, whereby the pixel matrix can be formed with the same pixel
pitch.

[0013] The aforementioned electro-optical device preferably includes electro-optical
devices which are operated with different driving voltages, wherein ’Be electric power lines
ﬁsd)sﬁ-lcpplyfy% voltage to the electro-optical devices are formed with different widths
corresponding to the driving voltage. Even with such a configuration whe£é the electric
power lines are formed with different widths, the wiring layout is designed as described PR C"y
above, whereby the pixel matrix can be formed with the same pixel pitch while improving the
aperture ratio.

[0014] The aforementioned electro-optical device preferably is a light-emission
device, wherein ;he electric power lines are formed with each different width corresponding hon cﬂ.»Q
to the emission light color of the light-emission device. With the present invention,@ e or
optimal width of the electric power line is determined corresponding to the properties of the
electro-optical device, thereby facilitating design of devices.

[0015] The color of the light which is to be emitted is preferably red, green, or blue.

This enables full-color display. -

[0016] The electro-optical device preferably is an electro-luminescence device.

With the electro-luminescence device, the grayscale due to light emission can be controlled
by current control. ‘\Adﬂm

[0017] An electronic apparatus according to the present invention com‘pfise( an
electro-optical device according to the present invention. The electronic apparatus is not
particularly restricted so long as it includes a display device, and can be applied to, for
example, cellular phones, video cameras, personal computers, head mount displays,
projectors, facsimiles, digital cameras, portable TVs, DSP devices, PDAs, palmtops, and the
like. ek 42 s

[0018] A matrix substrate according to the present invention cempéeeeglultiple
pixel electrodes disposed in the form of a matrix, wherein-fic fnultiple pixel electrodes make
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up multiple pixel electrode groups formed of a series of pixel electrodes arrayed in at least
one direction of the row direction and the column direction, and-wherein ﬁultiple line
forming regions are formed between adjacent pixel electrode groups of the multiple pixel
electrode groups, an&-whefeinﬁhe line forming regions are formed with generally the same
width. With such a configuration, the pixel pitch can be made the same. " Jdofas

[0019] Another matrix substrate according to the present invention com-pfise(
multiple scan lines, multiple data lines, multiple pixel electrodes disposed at portions
corresponding to the intersections of the scan lines and the data lines, and multiple electric
power lines fq?s‘igply?@ voltage to the multiple pixel electrodes, whcrc-hﬂ;e multiple pixel
electrodes make up multiple pixel electrode groups formed of a series of pixel electrodes
arrayed in at least one direction of the row direction and the column direction, and-wircrets-
xﬁnultiple line forming regions are formed between adjacent pixel electrode .gfoups of the
multiple pixel electrode groups, and-whcrcin-}!t least two lines selected from at least one
electric power line of the multiple electric power lines, at least one scan line of the multiple
scan lines, and at least one data line of the multiple data lines, are formed in at least one line
forming region of the multiple line forming regions. With such a configuration, the pixel
matrix can be formed with the same pixel pitch, and also with a high aperture ratio, while
forming the electric power lines with the optimal width.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a plan view of an organic EL display panel according to the present

. . hg Mg
1nvent1015 M\a
[0021] Fig.2is agnnmpal circuit conﬁguratlon diagram of a pixel:
;_ J
T
[OOZZH‘ Fig. 3 1s-an-aapla§ategamg:am.£o{ describing a wiring layout according to a
ﬁrstémslodlment) s hepratrt

G
[0023] ‘flg 4is a.n.e.x.pla.@udugsam—for describing a wiring layout according to a
.1
second/émbodlment W\—\"’

]
[oozﬂ Fig. 51is zweplmﬁoé-&ragjmrfm describing a wiring layout according to a
or

third/embodimenz M‘v 5
J A 3 s
[0025] Fig. 6¥fthrough Fig. 6gare ex-pi-mtmy'dmgmme—fe{ describing

application examples employing the organic EL display according to the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0026] 'QHC'PTES?!( embodiment \nél-}-new-bzdescribed7vith reference to the
s

drawings. A @dw)o t0’7 lLow
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[0027] Fig.1 islél overall configuration €4 Tchr an active-matrix
organic-EL display panel 100 according to t embodiment. As shown in the

drawing, the display panel 100 compsises” a‘display ;‘egion 11 including multiple pixels 10
disposed in the form of a matrix with an N number of columns and an M number of rows, a
scan line driver 12 outputt%g scan signals to scan lines arrayed in the row direction which
are connected to a group of pixels 10, a data line driver 13 ﬁpl% data signals and
electric power to data lines and electric power lines arrayed in the column direction which are
connected to a group of pixels 10, w'hcreinﬂiese components are disposed on a substrate 16.
An organic EL device is formed on each pixel 10 h?g?nitt)(g light in a color of the RGB
three primary colors. A cathode 14 is formed in the form of a film as a common electrode on
the entire face of the display region 11, and is connected to an external circuit through
cathode output electrode 15. h

[0028] -Nete-that ?hile the organic EL display panel 100 shown in the drawing is a
so-called "top-emission configuration display panel" which emits light from the side of the
substrate 16, the present invention is not restricted to this arrangement, but rather, the present
invention can also be applied to a bottom-emission configuration display panel which emits
light from a transparent catho;ij;ew\“\__ ofF o

[0029]&%& a/pn'ncipal circuit cenfiguration-diagramr-of the pixel 10. The pixel
10 cesapsise€ a switching transistor Trl, a driving transistor Tr2, holding capacitance C, a
light-emission portion OLED, and is driven with the dual transistor method. The switching
transistor Trl comprié z;;br%channel FET, wireremn }iie gate terminal thereof is connected to
the scan line Vg, and the drain tzgninal thereof is connected to the data line I4,. The driving
transistor Tr2 coaapﬁse{ayg-cgl)annél FET, wherein ;ﬁe gate terminal is connected to the
source terminal of the switching transistor Trl. Furthermore, the source terminal of the
transistor Tr2 is connected to the electric power line Vg4, and the drain terminal thereof is
connected to the light-emission portion OLED. Furthermore, holding capacitance is formed
between the gate and the source of the transistor Tr2. With the above-described
configuration, upon outputting a selection signal to the scan line V., and opening the
transistor Tr1, the data signals supplied through the data line 14, are written to the holding
capacitance C as a voltage value. Subsequently, the holding voltage written to the holding '
capacitance C is held during one frame period, and the conductance of the driving transistor

Tr2 is determined according to the holding voltage in an analog manner, whereby forward
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bias current corresponding to light-emission level is supplied to the light-emission portion

LED.
O s chamab
[0030] Fig.3isa d-iag;a-m—tb;:éscribing a wiring layout in the pixel region. In the

drawing, in order to simplify description, a wiring layout for six pixels disposed with the two
rows and the three columns is shown. In the drawing, reference characters R, G, and B
denote the pixels 10 A emitt}ﬁg light in red, green, and blue, respectively, and the RGB
pixels are disposed in the column direction. Furthermore, reference character V4q.g denotes
an electric line for a red pixel, V44.g denotes an electric line for a green pixel, Vy4.5 denotes
an electric line for a blue pixel, and 17 denotes a pixel electrode (anode) of/ an organiq EL
device. Detailed description regarding other components described abo@ﬁed.
Furthermore, reference numeral 31 denotes a line forming region in the form of a line which
is formed between a pixel group of the (m-1) column and a pixel group of the m column, and
is extending in the column direction over generally the same length as the pixel array length
in the column direction. In the same way, reference numeral 32 denotes a line forming region
formed between pixel groups of the m column and the (m + 1) column, 33 denotes a line
forming region formed between pixel groups of the (m + 1) column and (m + 2) column, and
34 denotes a line forming region formed between pixel groups of the (m + 2) column and the
(m + 3) column. For convenience of description, a pixel group of the (m - 1) column and a
pixel group of the (m + 3) column are not shown in the drawing. With the Mi@
embodiment, in order to determine the line forming regions 31 through 34 with the width as
same as possible, two or more lines, disposed on the aforementioned line forming regions, are
determined with the same total width. While the electric power line V44 is formed with a _
width corresponding to a material of the emission layer of the organic EL device, now, for
convenience of description, let us make an assumption that the width of the electric power
lines increases in the order of green, red, and blue. That is to say, let us assume that the
relation: width of Vyq4.g > width of V4. > width of Vgg.p, holds.

[0031] With the above-described assumption, in order to form the line forming
regions 31 through 34 with the width as same as possible, a combination is determined such
that the total width of the electric power line V44 and the data line Lyq is approximately the
same. For example, making an assumption that: the total width of V44.g which has the
maximal width and Vg44.p of the minimal width; the total width of V44.r of an intermediate
width and the data line Iy, of an intermediate width; and the total width of the two data lines
Lyai; are determined to be generally the same value, the combinations of these electric power

lines Vy4q and the data line Ly, are formed in the line forming regions 31 through 34. With the
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arrangement shown in the drawing, a combination of V4.6 with the maximal width and V44
with the minimal width is formed on the line forming region 33, a combination of Vg4.r With
the intermediate width and the data line Iy, with the intermediate width is formed in the line
forming regions 31 and 34, and a combination of the two data lines 4, is formed on the line
forming region 32. Nete-that \ﬁth the line forming region 31, only the electric power line
V44.r is shown in the drawing, and with the line forming region 34, only the data line L, is
shown in the drawing. On the other hand, a scan line Vy, is disposed on each line forming
region in the form of a line, between pixel groups arrayed in the row direction, with generally
the same length as the pixel array length of the pixel group. The wiring layout shown in the
drawing corresponds to one unit of a periodically repeating wiring pattern, and any portion of
the wiring layout of the RGB pixels 10 randomly selected has the same pattern as shown in
the drawing. Accordingly, in the event that an imaginary layout diagram sheet, determining
the layout of the line forming regions formed along the column direction of the pixels, is
folded with any line forming region of the multiple line forming regions as the center line, the
line forming regions having the same conﬁﬂ%zli}ki’on f the lines are overlaid on each other.

[0032] With the resent/émbodiment same kind of electric power line,

extending in the column directionof the pixel matrix, is formed with generally the same array

pitch in the row direction, and accordingly, the pixels can be formed with the same pixel

pitch, thereby facilitating design of a layout for a device, wherein power consumption is

different for each color, such as an organic EL display. In particular, in the event of forming
light-emission layers using the ink-jet method, the pixels are preﬁej:ably formed’ Q\\;ith the same

pixel pitch, and accordingly, an arrangement according to the p/ esent/embodime the _

great advantage of facilitating the manufacturing process. Furthermore, with the préent eweuP lar 7
embodiment, the electric power line can be formed with a width suitable for each color,

thereby reducing power consumption while maintaining the high aperture ratio and the

optimal color balance.

[0033] Notcthat ﬁe above-described arrangement is only an example of the present
invention, and the present invention is not restricted to the above-described arrangement. For
example, three combinations of two electric power lines selgeted from the three RGB lines
V44 can be made, and accordingly, with the present[ermiiﬁfzhree wiring layout pattern’s

can be made. Furthermore, while description has been made regarding a configuration

line Vg is disposed on each line forming region in the row direction, and any

111€s selected from the three electric power lines V44 and the three data line Iy, are

disposed on the line forming regions 31, 32, and 33 in the column direction, the present
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invention is not restricted to this arrangement. Description wil-b€ made below regarding

gqé,,»[’lo-‘!
variouséfmodificat

ions.
Second(Embodiment o S dopei
[0034] , Fig. 4is an—expﬁmtory‘dm'grarrrﬁj( describing a wiring layout according to a
cd o

second/ér_tﬁodimen{ of the present iwntion.

h ‘[0035] The presem/ grfr%ggimea has a configuration wherein, in the event that an
imaginary layout diagram sheet, determining the layout of the line forming regions formed
along the row direction of the pixels, is folded with any line forming region of the multiple
line forming regions as the center line, the line forming regions having the same configuration
of the lines are overlaid on each other. The three electric power lines Vgq4.G, Vad-r, and Vy4.s
make up a combination, and are disposed in the row direction on a line forming region 41
between the pixel group of the (n - 1) row and the pixel group of the n row,- which are arrayed
in the row direction, and the two scan lines V) make up a combination, and are disposed in
the row direction in a line forming region 42 between the pixel groups of the n row and the (n
+ 1) row, which are arrayed in the row direction. The basic pattern of the wiring layout in the
row direction has a configuration whe He combination of the electric power lines V4.,
Vdd-r, and V4., and the combination of the two scan lines Vg are disposed periodically and
repeatedly. Accordingly, a line forming region 43 between the pixel groups of the (n + 1) row
and the (n + 2) row, which are arrayed in the row direction, has the same wiring layout as
with the line forming region 41.

[0036] On the other hand, one electric powér line V44 and one data line L, make up
a combination, and are disposed in the column direction and are dispose%n a line forming
region between pixel groups arranged in the column direction. With an arrangement shown
in the drawing, the electric power line Vy4.g and the data line Ij,; make up a combination, and
are disposed on a line forming region 51 between the R-pixel group of the m column and the
G-pixel group of the (m + 1) column, which are arrayed in the column direction. In the same
way, the electric power line V44 and the data line Iy, make up a combination, and are
disposed on a line forming region between the G-pixel group of the (m + 1) column and the

(not shown) of the (m + 2) column, which are arrayed in the column directi@

B-pixel
] .

escription. Furthermore, the electric power lines Vgq4.r disposed in the row and column

the electric power line V4. is shown in the drawing for convenience of

directions are formed in different layers, and are electrically connected with each other
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through contact holes h1 formed in an inter-layer insulating film. The electric power lines
V4. are electrically connected with each other{hrough contact holes h2 in the same way.
_ scsapory” . oo
[0037] With the pr sent/embodl t, the same kind of electric power line

e pixel matrix is formed in the olu;nn direction with
wr

aye
generally the same array pitch, and eccordingly, the presen{ embodiment has the same
advantages as with the ﬁrst/ embojir;.lth, and furthermore, the electric power lines Vyg.G, Vdd-

extending in the row direction ©

R, and Vgyq.p are disposed on a pixel region in the row direction and the column direction in
the form of a matrix, and accordingly, the wiring resistance of the electric power lines Vgq.G,
Vdd-r, and V4.5 can be reduced, thereby enabling sufficient current supply to the organic EL
devices. Accordingly, occurrence of non-uniformity of luminance due to insufficient current
supply to a particular electric power line can be suppressed, and furthermore, cross-talk can
be reduced. In particular, a large-screen display r‘e—:&%‘rﬁg [su ient and uniform current over
aresr
Thirdd Embodiment o S a@&w Wy %

[0038 {wF;g 5is Wscdbing a wiring layout according to a
third/ g

embodiment of the present invgntion.

the screen thereof, an ?ccordingly, the resent/embod' t is particularly advantageous.
ot

P \Q/- ap
[0039] The presengembodimélz has a configuration w@ﬂ(ﬁl the event that an

imaginary layout diagram sheet, determining the layout of the line forming regions formed
along the row direction and the column direction of the pixels, is folded with any line forming
region of the multiple line forming regions as the center line, the line forming regions having
the same configuration of the lines are overlaid on each other. The three electric power lines
Vdd-G, Vaa-r, and Vgg.p make up a combination, and are disposed in the row direction on a line
forming region 61 between the pixel group (not shown) of the (n - 1) row and the pixel group
of the n row, which are arrayed in the row direction, and the two scan lines V; make up a
combination, and are disposed in the row direction in a line forming region 62 between the
pixel groups of the n row and the (n + 1) row, which are arrayed in the row direction. The
basic pattern of the wiring layout in the row direction has a configuration w e)ﬁt e
combination of the three electric power lines Vy4.G, Vdd-r, and Vyq.8, and the combination of
the two scan lines V) are disposed periodically and repeatedly. Accordingly, a line forming
region 63 between the pixel groups of the (n + 1) row and the (n + 2) row, which are arrayed
in the row direction, has the same wiring layout as with the line forming region 61.

[0040] On the other hand, three combinations of two lines selected from the three

electric power lines Vy4.c, Vad.r, and V44, and the three data lines Ly, are formed between
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the pixel groups arrayed in the column direction. With an arrangement shown in the drawing,
the electric power line (not shown) and the data line Ly, make up a combination, and are
disposed in a line forming region 71 between the B-pixel group (not shown) of the (m - 1)
column and the R-pixel éroup of the m column, which are arrayed in the column direction,
and the two electric power lines Vg4q4.g6 and Vg4.r make up a combination, and are disposed on
a line forming region 72 between the R-pixel group of the m column and the G-pixel group of
the (m + 1) column, which are arrayed in the column direction. Furthermore, the two data
lines L, make up a combination, and are disposed on a line forming region 73 between the G-
pixel group of the (m + 1) column and the B-pixel group of (m + 2) column, which are
arrayed in the column direction, and the electric power line V44 and the data line Ly, make
up a combination, and are formed on a line forming region 74 between the B-pixel group of
the (m + 2) column and the R-pixel group (not shown) of the (m + 3) colunih, which are
arrayed in the column direction.

[0041] The electric power lines disposed in the column and row directions are
formed in different layers, and are electrically connected with each other through the contact
holes h1 formed on an inter-layer insulating film. In the same way, the electric power lines
V4G in the column and row directions, and the electric power lines V44.5 in the column and
row directions, are formed in different layers, and the electric power lines in the column and
row directions are mgl},y connected with each other through the contact holes h2 and h3.
With the p esent/embodi ! plu;fllity of each of the contact holes i1, h2, and h3 are

et : (e or
formed, whereby the present/embodlr;';’nt has the advantage offéeventmg wiring breakage,

and furthermore has the advantage of r:)dxﬁng the wiring resistance. -
[0042] With the presentﬁ%odime;t{_ﬁze same kind of electric power line
extending in the row direction of the pixel matrix is formed in the column direction with
generally the same array pitch, the same kind of electric power line extending in the column
direction of the pixel matrix is formed in thf\row direction with generally the same array
pitch, and accordingly, the present,érn odimemas the same advantages as with the first w [9’7
embodiment, and furthermore, the electric power lines Vg44.G, Vaa-r, and Vgq4.p are disposed on
a pixel region in the row direction and the column direction in the form of a matrix, and
accordingly, the wiring resistance of the electric power lines V4.6, Vad-r, and Vgq.p can be
reduced, thereby enabling sufficient current supply to the organic EL devices. Accordingly,

occurrence of non-uniformity of luminance due to insufficient current supply to a particular

electric power line can be suppressed, and furthermore, the occurrence of cross-talk can be
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reduced. In particular, a large-screen display m S sufﬁc1ent and uniform current over the
screen thereof, and ac 1rd1ngly, the present/embodlment is particularly advantageous.
FourthE bodimen S
[0043] Fig. 6@{t§}ough Fig. 6 ar dmgmée-wmch illustrate examples of
electronic apparatuses to which the electric-optical device according to the present invention
" can be applied. Fig. 6% shows an efample of application to a cellular phone, where)(x the
cellular phone 230 ecmpsrised’ an antenna unit 231 , an audio output unit 232, an audio input
unit 233, an operating unit 234, and the organic EL display panel 100 according to the present
invention. As described above, the organic EL display panel 100 according to th%present

ebules

application example to a video camera, where\?{ the video camera 240 oompﬂeeﬁ aTV-

invention can be employed as a display unit of the cellular phone 230. Fig. 606 s

camera unit 241, an operating unit 242, an audio input unit 243, and the orgamc EL display
panel 100 according to the present invention. As described above, the 01& ic EL display
panel 100 can be employed as a viewfinder or a display unit. Fig. 6ﬁh0ws an application
example to a portable personal computer, whereif the computer 250 comprises a camera unit
251, an operation unit 252, and the organic EL display panel 100 according to the present
invention. As described above, the organic EL display panel 100 can be employed as a
display device.

[0044] Fig.6 s?ows an QRpL]d‘cja on example to a head mount display, wher% the
head mount display 260 cesmprises’a belt 261, an optical system storage unit 262, and the
organic EL display panel 100 according to the present invention. As described above, the
organic EL display panel 100 can be employed as an image display unit. Fig. 6p€) shows an
application example to a rear projector, where the projector 270 conq::b:é ?casir%%ﬂ, a
light source 272, a synthesizing optical system 273, mirrors 274 and 275, a screen 276, and
the organic EL display panel 100 according to the present invention. Fig. 6Mhows an
application example to a front projector, wheré)g( the projector 280 comprises a casing 282, an
optical system 281, and the organic EL display panel 100 according to the present invention,
where¥ an image can be displayed on a screen 283. As described above, the organic EL

display panel 100 can be employed as an image display unit.
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Respectfully submitted,

James A. OIliff
Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565

JAO:EDM/gam
Date: February 6, 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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PTO/SB/106 (8-96)
Approved for use through 9/30/98 OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ond to collection of information unless it displays a valid OMB control number.

Attorney’s Ref. No.: 117390

Declaration and Power of Attorney For Patent Application
R RS S B R CEER
Japanese Language Declaration

HAEESE

TROKRELEORPFEL LT, MBUTOBIESLE T,

BOER. RER. HEQL, TROBOREORICHERINE
EDTY.

THROEHOBHICH LTHRBEACIKRI N, FFHELT
WARRBHARICOVWT, DRI DOHE—OREE (FTtoK&
BP—oBE) b LLBBYIPOHARHECHD L (T4
BrEBOBE) BLTWET, ’

ERAPEE, ICIIRER, RUBFHE

LERREHOHEMAE (FTROMTXHAF DN TWRVEER, &
BISHA) &, )

X 2003 £ 10 HE2 AlciBia h, kEHESS -
KBRS EHEHESESE 10/676.067 & L.
(BYT288) _  WEHEXhELE.

AR, RFFARKUEZET LT EROPAEZRML, HE
ZEBULTWRILEZIZKEHALE Y.

B EBRNERBEITREB LIRS 6HCERIh BB,
HEFRBROARIIOWTHERRBRZATRT2EFE»H L%
BOET.

As a below named inventor, I 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,
ELECTRONIC APPARATUS

MATRIX - SUBSTRATE., _AND

the specification of which is attached hereto unless the

following box is checked:

X was filed on October 2, 2003
as United States Application Number or
PCT International Application Number
10/676,067 and was amended on

(if applicable).

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

I acknowledge the duty to disclose information which is material
to patentability as defined in Title 37, Code of Federal
Regulations, Section 1.56.

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. Washington. NDC 20231,
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Japanese Language Declaration
(BXEESE)

i, KkEEARFEISHM119% (a) - (d)EAXIE3I65%
(b)HIEETRHD., REUANDEDDLEZL &b | yEZREREL
TWBRHFBNIEMN I 6 5 (a)FHICE D . UIsHE
TORFHES L<RIBPSHEOHBIC DWTONEREER
CIEBRTIELLDIC, BEEZEFELTVWS, KHEOFICH
FEhiRHFEERESTONAEHFZUTIC, #NEY—Y
THILT, RLUTWET,

Prior Foreign Application(s)

[ 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

SE T DESTHIFH BREEXERL
2002-293696 Japan 07/0ctober/2002 O
(Number) (Country) (Day/Month/Year Filed)
(B5) (Ez) (HEERH)
O
(Number) ’ (Country) (Day/Month/Year Filed)
(B%5) (E4) (HBREAB)

ik, FISEAKEERL19IR(e)HACENWT TROXKER
FUHBAREICERI N ENEZICCEBNELE T,

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

listed below.
(Application No.) (Filing Date) (Application No.) (Filing Date)
(HFEEES) (HEEH) (HFASES) (HEEH)

AEITROKEEREISHL 2 0REEWT TROXKER
FHBRICIRRS h 28R, XEXEREELTWIRBHFB RN
365F(cHNETHEMEIICERLET, £/, AHED
BARCHEONBHFAKEHEABEISH] 1 25 1 HRIHHES
ARMTHRES NI HETETT 2 ARERFHBICHTIATY
ZWRD., ZORTAKEHRSRHAURTAHBAZEOBAEN
FERFFBARNERRED E COMBPICAFILE, #H
BAKHE I THIES CHCTERINWEKNFEBOARICET
SZHEZBBICOVWCHTRBIH I LERBLTVET,

I hereby claim the benefit under Title 35, United States Code,
Section 120 of any United States application(s), or 365 (c) of
any PCT International application designating the United States,
listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United
States or PCT International application in the manner provided
by the first paragraph of Title 35, United States Code, Section
112, 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 became available between the
filing date of the prior application and the national or PCT
International filing date of application:

(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
(LREEES) . (HEER) (B : BFHFTHE. REP. BES)
(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
(WEAES) (HEH) (BH : HFHTH. RED. WEH)

BiX. RHSOMBICESWTEESERTRIITR > RPEY
ARTHH, 2ORPAFLEEREBOELI LI A HETL
REVETHETHZLELTWVBRZ L, IHHRICRENS:
RAORHRUVEZhLASTOTRHIIKEEAT L 8HEL001
RICETE, AISELEHR, LG Z0lAKE DATIZH
52k, 2LTEDLS 2BEFICLIRBOFH2TRAE. H
BLE, RBECHFTEhEHNTFORIEIARDhE L 2RR
U, doT S ERDILLETEBLE T,

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
Jjeopardize the validity of the application or any patent issued
thereon.

Page 2 of 3
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Japanese Language Declaration
(HEGEEES)

FER 1 A, TEoBRHEHEL LT, AHFKET -0 FE
HEERAFHIAEBENUTRETTAHFBLELZIREALL
T, THROFREEVWELET. (FEL. TLEBREBADKS
RUSREBESE2HIEOZL)

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, I 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)

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

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

ERBHEERL : (BARUEBEES)
OLIFF & BERRIDGE, PLC

(703) 836-6400

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

—F 3B —RHESL .
YM. 0t 29, 2003

Full name of sole or first inventor

wBH ETm Yojiro MATSUEDA

REFEDEL B /0 2914 Inventor's signature Date
ALKG 7% = AR 2003% Do five Tuilormali_ P2, 2003

AT Py N ' . . Residence ot 2,7 ]

axE _ & A4 Z% T Chino —sh‘ }\I’/Aqﬂ]//lo’ . Japan Y M, Oct. 2
EE Citizenship

Bx Japan
nEm Post Office Address

392-8502 BFXAERBRIMIFTHRIITHIBSE
tAa—xF/ o HRXEHRA

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

Bt EIRAE Full name of second joint inventor, if any

hiF BA Hayato NAKANISHI
B_HEARFAHFOEL 5 Bt Second inventor's signature Date

\? D E(- /\ 20034'7— ”ﬂ KB Haym‘o Mﬁ/(ﬁ N/ f/fl Nov -« /1§ 2003

(e o 2 =7 > Residence

BxE, 4 ¥ Z A Y Toyama-shi, Toyama-FLen , Japan
EE Citizenship '

S Japan
AEm Post Office Address

392-8502 B AXERBFR|IFHTAINITEIESS
ta—xFv oA EHA

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

(BZLURBROXFARAFICOVWTCHARCRRL, BL2T52
&) :

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

Page 3 of 3

104



e

In re the Application of
Yojiro MATSUEDA et al.
Application No.: 10/676,067

Filed: October 2, 2003

72

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2674
Examiner:  Patrick Edouard

Docket No.: 117390

For: ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE,

AND ELECTRONIC APPARATUS

STATUS INQUIRY LETTER

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

Sir:

Please telephone Eric D. Morehouse 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.

JAO:EDM/gam
Date: April 4, 2005

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

e

James A. Oliff
Registration No. 27,075

Eric D. Morehouse
Registration No. 38,565
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of
Yojiro MATSUEDA et al.
Application No.: 10/676,067

Filed: October 2, 2003

Group Art Unit: 2674
Examiner: P. EDOUARD

Docket No.: 117390

For: ELECTRO-OPTICAL DEVICE, 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.

X 2. In accordance with 37 CFR §1.98(a)(2)(ii), copies of any U.S. patents and patent
application publications are not attached.

JAO:KPG/tbm
Date: January 27, 2006

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

%/é—ﬂw

James A. Oliff
Registration No. 27,075

Kurt P. Goudy
Registration No. 52,954

RO

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 117390 10/676,067
INFORMATION DISCLOSURE STATEMENT
(Use several sheets if necessary) APPLICANT(S)
Yojiro MATSUEDA et al.
FILING DATE GROUP
October 2, 2003 2674
U.S. PATENT DOCUMENTS
Examiner Cite
Initials No. Document Number Date Name
1 US 2002/0140644 Al 10-3-2002 Sato et al.
2 US 5,159,476 10-27-1992 Hayashi
FOREIGN PATENT DOCUMENTS
Examiner Cite With With
Initials No. Document Number Date Country English English
Abstract Translation
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. 669; draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

Date: January 27, 2006
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR . | ATTORNEY DOCKET NO. ] CONFIRMATION NO. |
10/676,067 10/02/2003 Yojiro Matsueda ] 117390 7780
25944 7590 12/01/2006 - [ EXAMINER l
OLIFF & BERRIDGE, PLC DUONG, DIEU HIEN
P.0O. BOX 19928
ALEXANDRIA, VA 22320 | ART UNIT | papernuMBER |

2821

DATE MAILED: 12/01/2006

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

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/676,067 MATSUEDA ET AL.
Office Action Summary Examiner Art Unit

Dieu Hien T. Duong 2821

-- 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 03 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 10 November 20(53;
2a)[] This action is FINAL. _ 2b)[X] This action is non-final.
3)] 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) 1-12 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consnderatlon
5] Claim(s) is/are allowed. SRLEE
6)X] Claim(s) 1-12 is/are rejected.
7)J Claim(s) _____isf/are objected to.
8)[] Claim(s) _____are subject to restnctlon and/or election requnrement

.\..~

.

Application Papers

9)[] The specification is objected to by the Examiner. o e
10)X] The drawing(s) filed on 23 October 2003 is/are: a)IZ] accepted or b)[(J objected to by the Examiner.
Applicant may not request that any,objectlon 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.

' I
' RIS

Priority under 35 U.S.C. § 119 : oo

12)X Acknowledgment is made of a claim for forelgn pnonty under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b){_] Some * ¢)[_] None of:
1.[X Certified copies of the priority documents have been received.
2.[] cCertified 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.

Lt L AN
i

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) v« i ~ . jat . 5) (L] Notice of Informal Patent Application
Paper No(s)/Mail Date 1/27/06. c 6) D Other: ______
U.S. Patent and Trademark Office -

PTOL-326 (Rev. 08-06) : . Office Action Summary Part of Paper No./Mail Date 20061120

N
N . i ROV ¢
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Application/Control Number: 10/676,067 Page 2
Art Unit: 2821

DETAILED ACTION

The Preliminary Amendment filed November 10,2003 is acknowledged.

Claim Rejections - 35 USC § 102
1. 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 —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

2. Claims 1:12 are rejected under 35 U.S.C. 102(e) as being énticipated by
Yamazaki et al (US 6,825,820).

Regarding claim 1, Figures 14A and 1.4Bvof Yamazaki disclose an electro-optical
device comprising an electric power supp__ly, c_ivrcuit 904_; and a plurality of pixels 906
disposed in thelform of a matrix including electro-optical devices driven by receiving
electric power from the electric power supply circuit; the plurality of pixels making up a
plurality of pixel groups-formed of a series of pixels arrayed in at least one direction of
the row direction and the columr;'direétio-n, and'liné’forming regions 914r, 912g, 913
being formed bgtween adjacent pixel groups of the plurality of pixel groups, and line
forming regions being formed with generally the same width.

Regarding claim 2, Figures 14A and 14B of Yamazaki disclose an electro-optical

device comprising a plurality of scan lines 913; a plurality of data lines 914r, 912g, 912b;
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Art Unit: 2821

a plurality of pixels 906, disposed at portions corresponding to intersecfions of the scan
lines and the data lines, including electro-optical devices; and a plurality of electric
power lines 914r, 914g, 914b to supply driving voltage to the electro-optical devices; the
plurality of pixels making up a plurality of pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction, a plurality
of line forming regions 914r, 912g being formed between adjacent pixel groups of said
plurality of groups, and at least two lines selected from at least one electric power line
914r of the plurality of electric powér lines, at least one scan line 913 of the plurality of
scan lines, and at least one data line 912g of the plurality of data Iines,‘being formed in
at least one line forming region of the plurality of line forming regions.

Claims 34 are rejected for similar subject matter to claim 2.

Regarding claim 5, as applied to claim 2, Figure 14A and 14B of Yamazaki
disclose the line forming regions being formed with ‘generally the same width.

Regarding claim 6, as applied'to claim1, Figufé 1B and page 6, lines 5-15 of
Yamazaki discloses the electro-optical devices being operatéd with each different
driving voltages; and thé electric power lines to supply voltage to the electro-optical
devices being formed with different widths corrésponding to the driving voltage.

Regarding claim 7, as applied to claim 6, Figure 1B of Yamazaki discloses the
electro-optical c.fevice being a .Iigh‘t-emission device; and the electric power lines being
formed with different widths corresponding to the emission light color of said light-

emission device.
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Regardiqg claim 8, as applied to claim 7, Figure 1B of Yamazaki discloses the
color of the light which is to be emitted being at Ieaét'one of red, green, and blue.

Regarding claim 9, as applied to claim 1, Yamazaki (col. 23, lines 21-35)
discloses the electro-optical device being an electro-luminescence device.

Regarding claim 10, as applied to claim 1, Figure 12 of Yamazaki discloses an
electronic apparatus comprising the electro-optical dévice according to claim 1.

Regarding claim.1 1, Figures 14A and 14B of Yamazaki disclose a matrix
substrate comprising a plurality of pixel electrodes 906 disposed in the form of a matrix,
the plurality of pjxel electrodes making up a plurality of pixel electrode groups formed of
a series of pixel electrodes arrayed in at least one direction of the row direction‘and the
column direction, and a' plurality of Iiné forming regions being formed between adjacent
pixel electrode groups of the plurality of pixel electrode groups and the line forming
regions being formed with generally the same width.

Regarding claim 12, Figures 14A and 14B of Yamazaki disclose a matrix
substrate comprising a plurality of séah lines'913; a pIurality of data lines 914r, 912g,
912b; a plurality of pixel electrodes 906 ‘dispo”'s"é'd at portions corresponding to
intersections of the scan lines anq the data lines; and a plurality of electric power lines
914r, 914g, 914b to supply véltage to the plurality of bixel electrodes; the plurality of
pixel electrodes make-making up a plurality of pixel electrode groups formed of a series
of pixel electrodes arrayed in at least one direction of the row direction and the column
direction, a plurality of line forming regién's are formed between adjacent pixel electrode

groups of the plurality of pixei electrode grodps, and at least two lines selected from at

=
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least one electric power line 914r of the plurality of electric power lines, at least one
scan line 913 of the plurality of scan lines, and at least one data line 9129 of the plurality
of data lines, being formed in at least one line forming region of the plurality of line

forming regions.

Conclusion

3. Any inquiry concérning this communication or earlier communications from the
examiner should be directed to Dieu Hien T. Duong whose telephone number is 571-
272-8980. The examiner can normally be reached on Monday - Friday, from 8:30AM-
5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Timothy P. Callahan can be reached on' 571-272-1740. The fax phone -
number for the organization where this application or proceeding is assigned is 571-

273-8300.

PR B L

115



Application/Control Number: 10/676,067 Page 6
Art Unit: 2821 * '

Information regarding the status of an épplication 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 informatfbn for unpublished applications is available tHrough Private PAIR only.
For more information about the PAIR system, .see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or accesé. to the automated information

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

Art Unit 2821 . - /ﬂ.nw—/‘

DD HOANG V.NGUYEN
"PRIMARY EXAMINER
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(1) Dieu Hien T. Duong. (3)John Radi. AL
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¢)X] Personal [copy given to: 1)[(] applicant  2)[] applicant's representative]
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reached, or any other comments: The proposed claim 1 was discussed. Both examiner and attorney agreed to make
clear about the formation of the line regions in the display device. The proposed claim overcomes 102 rejection but
not 103(a). A further addition of new limitation for a proper characterization of claim invention is suggested by
examiner .

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)
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Examiner Note: You must sign this form unless it is an ﬂ A z
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U.S. Patent and Trademark Office
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PATENT APPLICATION

Yojiro MATSUEDA et al. Group Art Unit: 2821
Application No.:  10/676,067 Examiner: D. DUONG
Filed: October 2, 2003 Docket No.: 117390

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

AMENDMENT UNDER 37 C.F.R. §1.111

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In reply to the December 1, 2006 Office Action and the February 7, 2007 personal
interview, 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:
an electric power supply circuit; and
a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from the electric power supply circuit, the plurality
o'fpixels making up a plurality of pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction, line forming regions being
formed between adjacent pixel groups of the plurality of pixel groups, and the line forming
regions being formed with generally the same width; and

a combination being determined such that a sum of widths of a plurality of

lines formed in one line forming region is approximately the same as that of a sum of widths

of a plurality of lines formed in another line forming region.

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

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines to supply driving voltage to the electro-
optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality

of pixel groups, and at least two lines selected from at least one electric power line of the

2.
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plurality of electric power lines, at least one scan line of the plurality of scan lines, and at
least one data line of the plurality of data lines, being formed in at least one line forming
region of the plurality of line forming regions; and

a combination being determined such that a sum of widths of a plurality of

lines formed in one line forming region is approximately the same as that of a sum of widths

of a plurality of lines formed in another line forming region.

3. (Previously Presented) An electro-optical device, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and
a plurality of electric power lines to supply driving voltage to the electro-
optical devices;
the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of the plurality
of pixel groups, and both at least one electric power line of the plurality of electric power
lines and at least one scan line of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regions.
4. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the

scan lines and the data lines, including electro-optical devices; and
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a plurality of electric power lines to supply driving voltage to the electro-
optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality
of pixel groups, and both at least one electric power line of the plurality of electric power
lines and at least one data line of the plurality of data lines being formed in at least one line
forming region of the plurality of line forming regions; and

a combination being determined such that a sum of widths of a plurality of

lines formed in one line forming region is approximately the same as that of a sum of widths

of a plurality of lines formed in another line forming region.

5. (Previously Presented) The electro-optical device according to Claim 2, the
line forming regions being formed with generally the same width.
6. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical devices being operated with each different driving voltages;
and the electric power lines to supply voltage to the electro-optical devices
being formed with different widths corresponding to said driving voltage.
7. (Previously Presented) The electro-optical device according to Claim 6, the
electro-optical device being a light-emission device;
and the electric power lines being formed with different widths corresponding
to the emission light color of said light-emission device.
8. (Previously Presented) The electro-optical device according to Claim 7, the
color of the light which is to be emitted being at least one of red, green, and blue.
9. (Previously Presented) The electro-optical device according to Claim 1, the

electro-optical device being an electro-luminescence device.

4-
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10. (Previously Presented) An electronic apparatus, comprising:

the electro-optical device according to Claim 1.

11. (Currently Amended) A matrix substrate, comprising;:

a plurality of pixel electrodes disposed in the form of a matrix, the plurality of
pixel electrodes making up a plurality of pixel electrode groups formed of a series of pixel
electrodes arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel electrode groups of the
plurality of pixel electrode groups, and the line forming regions being formed with generally
the same width; and

a combination being determined such that a sum of widths of a plurality of

lines formed in one line forming region is approximately the same as that of a sum of widths

of a plurality of lines formed in another line forming region.

12. (Currently Amended) A matrix substrate, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixel electrodes disposed at portions corresponding to
intersections of the scan lines and the data lines; and

a plurality of electric power lines to supply voltage to the plurality of pixel
electrodes;

the plurality of pixel electrodes making up a plurality of pixel electrode groups
formed of a series of pixel electrodes arrayed in at least one direction of the row direction and
the column direction, a plurality of line forming regions being formed between adjacent pixel
electrode groups of the plurality of pixel electrode groups, and at least two lines selected from

at least one electric power line of the plurality of electric power lines, at least one scan line of
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the plurality of scan lines, and at least one data line of the plurality of data lines, being formed
in at least one line forming region of the plurality of line forming regions; and

a combination being determined such that the sum of the widths of a plurality

of lines formed in one line forming region is approximately the same as that of the sum of the

widths of a plurality of lines formed in another line forming region.

13. (New) The electro-optical device according to claim 1, each of the line
forming regions being formed in at least one direction of the row direction and the column
direction with generally the same pitch.

14. (New) The electro-optical device according to claim 1, the combination of the
plurality of lines being disposed periodically and repeatedly in at least one direction of the

row direction and the column direction.

-6-
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REMARKS

Claims 1-14 are pending in this application. By this Amendment, claims 1, 2, 4, 11
and 12 are amended, and claims 13 and 14 are added. Support for amended claims 1, 2, 4, 11
and 12 and new claims 13 and 14 can be found, for example, in Fig. 3 and paragraphs [0030],
[0031], and [0037].

The courtesies extended to Applicants representative by Examiners Duong and Tran at
the interview held February 7, 2007, are appreciated. The reasons presented at the interview
as warranting favorable action are incorporated into the remarks below and constitute
Applicants' record of the interview.

Claims 1-12 were rejected under 35 U.S.C. §102(e) over Yamazaki et al (U.S. Patent
No. 6,825,820). The rejection is respectfully traversed.

With respect to claim 1 and for similarly recited features in claims 2, 4, 11 and 12, and
as agreed during the personal interview, Fig. 14B of Yamazaki only discloses a schematic
view of the wiring diagram without a disclosure as to the relative widths of the lines in any of
the line forming regions. Thus, Yamazaki does not teach nor make it possible to infer that the
sum of the widths of a plurality of lines formed in one line forming region is approximately
the same as the sum of the widths of a plurality of lines formed in another line forming
region.

With respect to claim 3, Yamazaki does not teach at least one power line and at least

one scan line being formed in at least one line forming region of the plurality of line forming

regions.

As can be seen in Fig. 14B of Yamazaki, Yamazaki teaches power lines (power source
feed lines 914) and data lines (source signal lines 912) being formed in the vertical line
feeding regions and only scan lines (source signal lines 913) being formed in the horizontal

line feeding regions. Therefore, because the scan lines run perpendicular to the power lines,

-7-
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Yamazaki does not teach at least one power line and at least one scan line being formed in at
least one line forming region of the plurality of line forming regions, as recited in claim 3.
Applicants respectfully request the rejection be withdrawn.
The Examiner should note, as discussed in the specification, for example at
paragraphs [0030] to [0033], and in particular at the end of paragraph [0033], the voltage

requirements of pixels of different colors are not the same. Thus, because the voltage

requirements of differing colored pixels are different, the width of the voltage lines to pixels
of different colors is varied accordingly. Therefore, it would not have been obvious to one
skilled in the art to ensure that the sum of the widths of a plurality of lines formed in one line
forming region is approximately the same as the sum of the widths of a plurality of lines
formed in another line forming region, as recited in amended claims 1, 2, 4, 11 and 12.

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

earnestly solicited.
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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.

JAO:JAR/tbm

Date: February 15, 2007

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

9.
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

re the Application of

Yojiro MATSUEDA et al. Group Art Unit: 2821
Application No.:  10/676,067 Examiner: D. DUONG
Filed: October 2, 2003 Docket No.: 117390

For: ELECTRO-OPTICAL DEVICE, 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 references 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 references 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 more than three months after
the U.S. filing date AND after the mailing date of the first Office Action on the merits,
but before the mailing date of a Final Rejection, Notice of Allowance or other action that
closes prosecution (e.g., Quayle Action).

= a. I hereby certify that each item of information contained in this
Information Disclosure Statement was first cited in any communication from a
foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this Information Disclosure Statement. 37 CFR

§1.97(e)(1).

X 2. In accordance with 37 CFR §1.98(a)(2)(ii), copies of any U.S. patents and patent
application publications are not attached.

X 3. An English language Abstract of one or more non-English language reference is
attached hereto. See References 2 and 3. )

X 4. A computer-generated English language translation of one or more Japanese
Patent Publication cited herein has been obtained from the website of the Japanese Patent
Office ([http://www .jpo.go.jp]), and is attached, but has not been reviewed for accuracy.
See References 2 and 3.
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Respectfully submitted,

S

James A. Oliff
Registration No. 27,075

John A. Radi
Registration No. 59,345
JAO:JAR/axl
Date: March 19, 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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1. 6,825,820 B2 11/30/2004 Yamazaki et al.
FOREIGN PATENT DOCUMENTS
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* NOTICES *

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

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

2.**** shows the word which can not be translated.

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

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] This invention relates to the electroluminescence display equipped with the
electroluminescent element and the thin film transistor.

[0002] '

[Description of the Prior Art] In recent years, researches and developments of EL display equipped with
the thin film transistor ("TFT" is called below Thin Film Transistor:.) as a switching element which it is
observed [ switching element ] as a display which EL display using an electroluminescence ("EL" is
called below ElectroLuminescence:.) component replaces with CRT or LCD, for example, makes the EL
element drive are also furthered.

[0003] The representative circuit schematic showing 1 display pixel of an organic electroluminescence
display in drawing 5 is shown, the top view of 1 display pixel of an organic electroluminescence display
is shown in drawing 6 , the sectional view which met drawing 7 (a) at the A-A line in drawing 6 is
shown, and the sectional view which met drawing 7 (b) at the B-B line in drawing 6 is shown.

[0004] The display pixel is formed in the field surrounded by the gate signal line 51 and the drain signal
line 52 as shown in drawing 5 and drawing 6 . It has 1st TFT30 which is a switching element near the
intersection of both signal lines, and the source 13s of TFT30, while serving as the capacity electrode 55
which makes capacity between the below-mentioned retention volume electrodes 54, it connects with
the gate 42 of 2nd TFT40 which drives an organic EL device. It connects with the anode plate 61 of an
organic EL device source 43s of 2nd TFT40, and connects with the drive power-source line 153
connected to the drive power source 50 which drives an organic EL device drain 43d of another side.
[0005] Moreover, near TFT, the retention volume electrode 54 is arranged in parallel with the gate
signal line 51. This retention volume electrode 54 consists of chromium etc., accumulated the charge
through gate dielectric film 12 between source 13s of 1st TFT30, and the really formed capacity
electrode 55, and has accomplished capacity. This retention volume 70 is formed in order to hold the
electrical potential difference impressed to the gate 41 of 2nd TFT40.

[0006] First, 1st TFT30 which is TFT for switching is explained.

[0007] As shown in drawing 7 (a), the active layer 13 which consists of the polycrystal silicone film
which irradiated laser and polycrystal-ized it to the amorphous silicone film is formed on the insulating
substrate 10 which consists of quartz glass, alkali free glass, etc. The so-called LDD (Lightly Doped
Drain) structure is prepared in this active layer 13. That is, source 131s [ of a high concentration field ]
and drain 131d is prepared in low concentration field 131LD and its outside at the both sides of the gate
132. The gate electrode 11 which makes a part of gate signal line 51 which consists of refractory metals,
such as gate dielectric film 12 and chromium (Cr), and molybdenum (Mo), on it is formed. The retention
volume electrode 54 is formed in coincidence at this time.

{0008] Then, the drain electrode 16 which fills up the contact hole which formed the interlayer
insulation film 15 by which the laminating was carried out to the order of SiO2 film, an SiN film, and
Si02 film the whole surface on gate dielectric film 12 and gate dielectric film 12, and was prepared
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corresponding to drain 13d with metals, such as aluminum, and forms some drain signal lines 52 is
formed. Furthermore, the flattening insulator layer 17 which consists of organic resin and makes a front
face flat is formed in the whole surface.

[0009] Next, 2nd TFT40 which is TFT for the drive of an organic EL device is explained.

[0010] As shown in drawing 7 (b), the active layer 43 which changes from a polycrystal silicone film to
formation and coincidence of the active layer 13 of 1st TFT30 is formed on the insulating substrate 10
which consists of quartz glass, alkali free glass, etc. In that active layer 43, ion doping of p mold
impurity is performed to the both sides of channel 43¢ which is genuineness genuineness or
substantially, and this channel 43c, source 43s and drain 43d is prepared in the gate electrode 41 upper
part, and p mold channel TFT is constituted. The gate electrode 11 which consists of refractory metals,
such as gate dielectric film 12, and Cr, Mo, is formed on the active layer 43. This gate electrode 11 is
connected at source 13s of 1st TFT30.

[0011] And the interlayer insulation film 15 by which the laminating was carried out to the order of
SiO2 film, an SiN film, and SiO2 film is formed the whole surface on gate dielectric film 12 and the
gate electrode 41, and the drive power-source line 53 which filled up the contact hole prepared
corresponding to drain 43d with metals, such as aluminum, and was connected to the drive power source
50 is arranged. Furthermore, the flattening insulator layer 17 which consists of organic resin and makes
a front face flat is formed, a contact hole is formed in the location corresponding to source 43s of that
flattening insulator layer 17, and the transparent electrode 61 which consists of ITO (Indium Tin Oxide)
which contacted source 43s through this contact hole, i.e., the anode plate of an organic EL device 60, is
formed in the whole surface on the flattening insulator layer 17.

[0012] An organic EL device 60 The anode plate 61, MTDATA which consist of transparent electrodes,
such as ITO () [ 4, 4, ] [ 4"-tris] (3-methylphenylphenylamino) the 1st hole transportation layer 62
which consists of triphenylamine, and TPD (N, and N'-diphenyl-N, N'-di(3-methylphenyl)- 1 and 1'-
biphenyl-4 --) The 2nd hole transportation layer 63 which consists of 4'-diamine, the luminous layer 64
which consists of Bebq2 (bis(10-hydroxybenzo[h] quinolinato) beryllium) containing the Quinacridone
(Quinacridone) derivative And it is the structure where laminating formation of the light emitting device
layer 66 which consists of an electronic transportation layer 65 which consists of Bebq2, and the cathode
67 which consists of a magnesium indium alloy was carried out in this sequence. These 1st hole
transportation layer 62, the 2nd hole transportation layer 63, the electronic transportation layer 65, and
cathode 67 are formed common to the organic EL device with which each display pixel shown in
drawing 6 was equipped. The luminous layer 64 is formed in island shape corresponding to the anode
plate 61.

[0013] In addition, the hole poured in from the anode plate and the electron poured in from cathode
recombine an organic EL device inside a luminous layer, it excites the organic molecule which forms a
luminous layer, and an exciton produces it. Light is emitted from a luminous layer in the process in
which this exciton carries out radiation deactivation, and from a transparent anode plate, this light is
emitted to the exterior through a transparence insulating substrate, and emits light.

[0014] Thus, while the charge impressed from source 13s of 1st TFT30 is accumulated in retention
volume 70, it is impressed by the gate 41 of 2nd TFT40, and an organic EL device emits light according
to the electrical potential difference.

{0015] :
[Problem(s) to be Solved by the Invention] However, since 2nd TFT40 which has the function which
controls the current value supplied to an organic EL device 60 has large dispersion in the drain current
characteristic over gate voltage, fluctuation of the current which flows to luminescent material is also
large.

[0016] The gate voltage (Vg) of the 2nd TFT and property relation with a drain current (Id) are shown in
drawing 4 . In this drawing, an axis of abscissa shows gate voltage (Vg), and an axis of ordinate shows a
drain current (Id). In the conventional TFT shown as the continuous line, between the lower continuous
line ¢ and the upper continuous line d, the property changed and the variation has changed I1 in a certain
gate voltage.
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[0017] Thus, when changing a property, the brightness of an EL element also had the fault that
predetermined brightness was not obtained.

[0018] Then, in view of the above-mentioned conventional fault, it succeeds in this invention, it
stabilizes the property of TFT, and predetermined brightness aims at offering EL display obtained by
being stabilized.

[0019]

[Means for Solving the Problem] EL display of this invention is an EL display equipped with the drive
power-source line which supplies the current from the drive power source which drives the EL element
which has a luminous layer, and said EL element between an anode plate and cathode, and TFT which
the drain is connected to this drive power-source line, controls the current from said drive power source,
and is supplied to said EL element, and is equipped with resistance between said drive power-source
lines and said drains.

[0020] Moreover, the electroluminescent element to which this invention has a luminous layer between
an anode plate and cathode, The 1st thin film transistor which controls the timing which supplies the
current which drives said electroluminescent element, The drive power-source line which supplies the
current from the drive power source which drives said electroluminescent element, It is the
electroluminescence display equipped with the thin film transistor which the drain is connected to this
drive power-source line, controls the current from said drive power source, and is supplied to said
electroluminescent element. it is ** equipped with resistance between said drive power-source lines and
said drains.

[0021] Furthermore, above-mentioned EL display is an EL display with which resistance between said
drive power-source lines and said sources consists of the same ingredient as said anode plate.

[0022]

[Embodiment of the Invention] EL display of this invention is explained below.

[0023] The representative circuit schematic at the time of applying EL display of this invention to an
organic electroluminescence display at drawing 1 is shown, the top view of an organic
electroluminescence display is shown in drawing 2 , the sectional view which met drawing 3 (a) at the
A-A line in drawing 2 is shown, and the sectional view which met drawing 3 (b) at the B-B line in
drawing 2 is shown.

[0024] As shown in drawing 1 and drawing 2 , the display pixel 50 (field shown by the dotted line) is
formed in the field surrounded by the gate signal line 51 and the drain signal line 52. It has 1st TFT30
which is a switching element near the intersection of both the signal lines 51 and 52, and the source 13s
of TFT30, while serving as the capacity electrode 55 which makes capacity between the below-
mentioned retention volume electrodes 54, it connects with the gate 41 of 2nd TFT40 which drives an
organic EL device. It connects with the anode plate 61 of an organic EL device source 43s of 2nd
TFT40, and connects with the drive power-source line 53 connected to the drive power source 50 which
supplies the current which drives an organic EL device 60 drain 43d of another side. At this time,
resistance 80 is formed between the drive power-source line 53 and drain 43d connected to it.

[0025] Moreover, near TFT, the retention volume electrode 54 is arranged in parallel with the gate
signal line 51. This retention volume electrode 54 consists of chromium etc., accumulated the charge
between the capacity electrodes 72 connected with the source 33 of 1st TFT30 through gate dielectric
film 12, and has accomplished capacity. This retention volume 70 is formed in order to hold the
electrical potential difference impressed to the gate 42 of 2nd TFT40. In addition, since the cross-section
configuration of 1st TFT30 is the same as drawing 7 (a) explained in the column of a Prior art,
explanation is omitted.

[0026] Here, the resistance 80 prepared between the drive power-source line 53 and drain 43d connected
to it is explained according to drawing 3 (b).

[0027] As shown in drawing 3 (b), the active layer 43 which consists of the polycrystal silicone film
formed in formation and coincidence of the active layer 13 of 1st TFT30 is formed on the insulating
substrate 10 which consists of quartz glass, alkali free glass, etc. In that active layer 43, ion doping of p
mold impurity is performed to the both sides of channel 43¢ which is genuineness genuineness or
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substantially, and this channel 43c, source 43s and drain 43d is prepared in the gate electrode 41 upper
part, and p mold channel TFT is constituted.

[0028] On this active layer 43, the gate electrode 41 which consists of refractory metals, such as the gate
dielectric film 12 which consists of SiO2 film, and Cr, Mo, is formed.

[0029] And the interlayer insulation film 15 by which the laminating was carried out to the order of
SiO2 film, an SiN film, and SiO2 film is formed the whole surface on gate dielectric film 12 and the
gate electrode 41. The drive power-source line 53 connected to the drive power source which consists of
aluminum on it and is supplied to EL element 60 is formed. Then, the flattening insulator layer 17 which
consists of organic resin all over the drive power-source line 53 being included, and makes a front face
flat is deposited, and contact holes C1, C2, and C3 are established in the location corresponding to a part
of source 43s drain 43d and the drive power-source line 53 of the flattening insulator layer 17. And the
resistance 80 which connected the anode plate 61 of the EL element in contact with source 43s, and
drain 43d and the drive power-source line 53 by ITO which is a transparence electrical conducting
material is formed on the flattening insulator layer 17 through these contact holes.

[0030] After forming these anode plates 61 and resistance 80, the insulator layer 68 covered to the
circumference of an anode plate 61 is formed. That is, the circumference of an anode plate 61 is covered
and the insulator layer 68 which has opening is formed in the center section of the anode plate 61. This
insulator layer 68 has the function to prevent short-circuit with the cathode 67 which originates in the
level difference by the thickness of an anode plate 61, and is produced while insulating the 1st hole
transportation layer 62 of an EL element and resistance 80 which are prepared in the upper layer of
resistance 80.

[0031] And the 1st hole transportation layer 62, the 2nd hole transportation layer 63, a luminous layer
64, the electronic transportation layer 65, and cathode 67 are formed in the front face of the insulator
layer 68 which was made to extend even around an anode plate 61 and an anode plate 61, and was
formed in order like the conventional El component 60. A luminous layer 64 considers as a larger area
than an anode plate 61, and is not formed in the whole surface like other 1st hole transportation layers
62, the 2nd hole transportation layer 63, the electronic transportation layer 65, and cathode 67.
Moreover, a luminous layer 64 can change the color made to emit light by changing the ingredient. In
addition, cathode 67 is common potential in each display pixel 50.

[0032] Thus, it can prevent changing the current supplied to EL element 60 from 2nd TFT40 by forming
the resistance 80 which consists of ITO between the drive power-source line 53 of an EL element, and
43d of drain electrodes.

[0033] As the dotted line of above-mentioned drawing 4 shows, when the Vg-Id property of 2nd TFT40
which drives an EL element is subsided in fluctuation in the range between Curves b from Curve a and
the current value in a conventional property and a certain gate voltage compares, according to this
invention, it turns out to the fluctuation having been I1 conventionally that it is about 70 small% from it.

[0034] In this way, since the luminescence brightness of an EL element is stabilized and it can obtain, a
good display can be obtained. :

{0035] Moreover, since it can form without increasing a new process by forming ITO of the same
ingredient as an anode plate 61 in anode plate 61 formation and coincidence as an ingredient of
resistance 80, it can form without leading to process increase, and cost increase is not caused.

[0036] In addition, in the gestalt of this operation, although 2nd TFT40 explained the so-called top gate
type which has an active layer 43 in a lower layer rather than the gate electrode 41 of TFT, this
invention is not limited to it, and even if it is the so-called bottom gate type which has an active layer 43
in the upper layer rather than the gate electrode 41 of TFT, it can acquire the same effectiveness. Also in
1st TFT30, a top gate mold or a bottom gate mold may be used.

[0037] Moreover, in this application, a drain shall mean the field where a current flows into TFT, and
the source shall mean the field where a current flows out of TFT.

[0038] Moreover, in the gestalt of above-mentioned operation, although the case where the gate
electrodes 11 and 41 were double-gate structures was explained, even if the invention in this application

httn://www4.indl.ncini.eo.in/céi-bin/tran web cei eiie 3/19/2007

170



JP,2001-272930,A [DETAILED DESCRIPTION] Page 5 of 5

is not limited to it and has a single gate or three multi-gate structures or more, it can do so the same
effectiveness as this application.

[0039] Moreover, in the gestalt of above-mentioned operation, although the case where the 2nd TFT was
p mold channel TFT was shown, the n-type channel TFT which introduced the impurity of n mold is
sufficient as the 2nd TFT.

[0040] Moreover, in the gestalt of above-mentioned operation, although the p-Si film was used as an
active layer, a microcrystal silicone film or an amorphous silicone film may be used.

[0041]

[Effect of the Invention] According to the EL display of this invention, it can prevent changing the

current supplied to an EL element, and the stable display can be obtained from TFT which drives an EL
element.

[Translation done.]
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* NOTICES *

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

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

2.¥*** gshows the word which can not be translated.

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

CLAIMS

[Claim(s)]

[Claim 1] The electroluminescence display which is a electroluminescence display equipped with the
drive power-source line which supplies the current from the drive power source which drives the
electroluminescent element which has a luminous layer, and said electroluminescent element between an
anode plate and cathode, and the thin film transistor which the drain is connected to this drive power-
source line, controls the current from said drive power source, and is supplied to said electroluminescent
element, and is characterized by to have resistance between said drive power-source lines and said
drains.

[Claim 2] The electroluminescent element which has a luminous layer between an anode plate and
cathode, The 1st thin film transistor which controls the timing which supplies the current which drives
said electroluminescent element, The drive power-source line which supplies the current from the drive
power source which drives said electroluminescent element, It is the electroluminescence display
equipped with the thin film transistor which the drain is connected to this drive power-source line,
controls the current from said drive power source, and is supplied to said electroluminescent element.
The electroluminescence display characterized by having resistance between said drive power-source
lines and said drains.

[Claim 3] The electroluminescence display according to claim 1 or 2 characterized by resistance
between said drive power-source lines and said sources consisting of the same ingredient as said anode
plate.

[Translation done.]
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* NOTICES *

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

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

2. **** shows the word which can not be translated.

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

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1] It is the representative circuit schematic of EL display of this invention.
[Drawing 2] It is the top view showing the gestalt of operation of EL display of this invention.
[Drawing 3] It is the sectional view showing the gestalt of operation of EL display of this invention.
[Drawing 4] It is the property Fig. showing the property of TFT.

[Drawing 5] It is the representative circuit schematic of the conventional EL display.
[Drawing 6] It is the top view of the conventional EL display.

[Drawing 7] It is the sectional view of the conventional EL display.

[Description of Notations]

30 1st TFT

13s, 13s Source

13d, 13d Drain

13c, 13¢ Channel

13LD, 13LD LDD field

11 41 Gate electrode

40 2nd TFT

50 Drive Power Source

53 Drive Power-Source Line

60 Organic EL Device

80 Resistance

[Translation done.]
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* NOTICES *

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

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

2.*¥*¥** shows the word which can not be translated.

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

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

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

2.**** shows the word which can not be translated.

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

DETAILED DESCRIPTION

[Detailed Description of the Invention]

{0001]

[Field of the Invention] This invention relates to the electroluminescence display equipped with the
electroluminescent element and the thin film transistor.

[0002]

[Description of the Prior Art] In recent years, researches and developments of EL display equipped with
the thin film transistor ("TFT" is called below Thin Film Transistor:.) as a switching element which it is
observed [ switching element ] as a display which EL display using an electroluminescence ("EL" is
called below Electro Luminescence:.) component replaces with CRT or LCD, for example, makes the
EL element drive are also furthered.

[0003] The top view showing 1 display pixel of an organic electroluminescence display in drawing 3 is
shown, the representative circuit schematic of two or more display pixels of an organic
electroluminescence display is shown in drawing 4 , the sectional view which met drawing 5 (a) at the
A-A line in drawing 3 is shown, and the sectional view which met drawing 5 (b) at the B-B line in
drawing 3 is shown. _

[0004] As shown in drawing 3 , drawing 4 , and drawing S , each display pixel is formed in the field
surrounded by the gate signal line 151 and the drain signal line 152. It has 1st TFT130 which is a
switching element near the intersection of both signal lines, and the source 131s of TFT130, while
serving as the capacity electrode 155 which makes capacity between the below-mentioned retention
volume electrodes 154, it connects with the gate 142 of 2nd TFT 140 which drives an organic EL device.
It connects with the anode plate 161 of an organic EL device source 141s of 2nd TFT140, and connects
with the drive power-source line 153 which drives an organic EL device drain 141d of another side.
[0005] Moreover, near TFT, the retention volume electrode 154 is arranged in parallel with the gate
signal line 151. This retention volume electrode 154 consists of chromium etc., accumulated the charge
between the capacity electrodes 155 connected with source 131s of 1st TFT130 through gate dielectric
film 112, and has accomplished capacity. This retention volume is prepared in order to hold the
electrical potential difference impressed to the gate 142 of 2nd TFT140.

{0006] First, 1st TFT130 which is TFT for switching is explained.

[0007] As shown in drawing 3 and 5 (a), it has the drain signal line 152 which consists of the gate signal
line 151 and aluminum which served as the gate electrode 132 which consists of refractory metals, such
as chromium (Cr) and molybdenum (Mo), on the insulating substrate 110 which consists of quartz glass,
alkali free glass, etc., and the drive power-source line 153 which is the drive power source of an organic
EL device, and consists of aluminum is arranged.

[0008] Then, the active layer 131 which consists of gate dielectric film 112 and polycrystalline silicon
("p-Si" is called Poly-Silicon and the following.) film is formed in order, and the so-called LDD (Lightly
Doped Drain) structure is prepared in the active layer 131. That is, source 131s [ of a high concentration
field ] and drain 131d is prepared in low concentration field 131LD and its outside at the both sides of
the gate 132.
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[0009] And the contact hole which formed the interlayer insulation film 115 by which the laminating
was carried out to the order of SiO2 film, an SiN film, and SiO2 film the whole surface on gate
dielectric film 112, an active layer 131, and the stopper insulator layer 114, and was prepared
corresponding to drain 141d is filled up with metals, such as aluminum, and the drain electrode 116 is
formed in it. Furthermore, the flattening insulator layer 117 which consists of organic resin and makes a
front face flat is formed in the whole surface.

[0010] Next, 2nd TFT140 which is TFT for the drive of an organic EL device is explained.

[0011] As shown in drawing 5 (b), on the insulating substrate 110 which consists of quartz glass, alkali
free glass, etc. The gate electrode 142 which consists of refractory metals, such as Cr and Mo, is formed,
and the active layer 141 which consists of gate dielectric film 112 and p-Si film is formed in order. To
the active layer 141 Ion doping of p mold impurity is performed to the both sides of channel 141c which
is genuineness genuineness or substantially, and this channel 141c, source 141s and drain 141d is
prepared in the gate electrode 142 upper part, and p mold channel TFT is constituted.

[0012] And the interlayer insulation film 115 by which the laminating was carried out to the order of
SiO2 film, an SiN film, and SiO2 film is formed the whole surface on gate dielectric film 112 and an
active layer 141, and the drive power-source line 153 which filled up the contact hole prepared
corresponding to drain 141d with metals, such as aluminum, and was connected to the drive power
source 150 is arranged. Furthermore, the flattening insulator layer 117 which consists of organic resin
and makes a front face flat is formed, a contact hole is formed in the location corresponding to source
141s of that flattening insulator layer 117, and the transparent electrode 161 which consists of ITO
(Indium Thin Oxide) which contacted source 141s through this contact hole, i.e., the anode plate of an
organic EL device, is formed in the whole surface on the flattening insulator layer 117.

[0013] An organic EL device 160 The anode plate 161, MTDATA which consist of transparent
electrodes, such as ITO (4 4-bis ()) The 1st hole transportation layer 162 which consists of 3-
methylphenylphenylaminobiphenyl, And TPD () [ 4, 4, ] [ 4-tris] The 2nd hole transportation layer 163
which consists of triphenylanine, (3-methylphenylphenylamino) The Quinacridone (Quinacridone)
derivative It is the structure where laminating formation of the light emitting device layer 166 which
consists of an electronic transportation layer 165 which consists of the luminous layer 164 which
consists of included Bebq2 (10-[benzoh] quinolinol-beryllium complex), and Bebq2, and the cathode
167 which consists of a magnesium indium alloy was carried out in this sequence. This cathode 167 is
formed all over the whole surface of the organic electroluminescence display device shown in drawing
3, i.e., space.

[0014] Moreover, the hole poured in from the anode plate and the electron poured in from cathode
recombine an organic EL device inside a luminous layer, it excites the organic molecule which forms a
luminous layer, and an exciton produces it. Light is emitted from a luminous layer in the process in
which this exciton carries out radiation deactivation, and from a transparent anode plate, this light is
emitted to the exterior through a transparence insulating substrate, and emits light.

[0015] Thus, while the charge impressed from source 131s of 1st TFT130 is accumulated in retention
volume 170, it is impressed by the gate 142 of 2nd TFT140, and an organic EL device emits light
according to the electrical potential difference.

[0016]

[Problem(s) to be Solved by the Invention] However, it connects with the drive power-source input
terminal 180 prepared outside the display pixel field, it connects for every display pixel perpendicularly
located in a line, and each drive power-source line connected to the drive power source which drives an
organic EL device as shown in drawing 4 is arranged. Therefore, since resistance of a power-source line
became large according to the die length as it kept away from the drive power-source input terminal 180,
the current which should be supplied essentially was no longer impressed to the organic EL device 160
of the display pixel in a location distant from the drive power-source input terminal 180, and there was a
fault that a display became dark.

[0017] Then, in view of the above-mentioned conventional fault, it succeeds in this invention, it controls
the fall of the power-source current by resistance of a drive power-source line, and the current which
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should be supplied essentially supplies it to an EL element, and it aims at offering EL display which can
obtain a bright display.

[0018]

[Means for Solving the Problem] The electroluminescent element to which EL display of this invention
has a luminous layer between an anode plate and cathode, The 1st thin film transistor by which the drain
of the active layer which consists of the semi-conductor film was connected to the drain signal line, and
the gate was connected to the gate signal line, respectively, The drain of an active layer which consists
of semi-conductor film is connected to the drive power-source line of said electroluminescent element. It
is the electroluminescence display which has the display pixel field where the display pixel equipped
with the 2nd thin film transistor by which the gate was connected to the source of said 1st thin film
transistor, and the source was connected to said electroluminescent element arranges in the shape of a
matrix, and changes. Said each drive power-source line arranged at said each adjoining display pixel is
connected by the bypass line in said display pixel field.

[0019]

[Embodiment of the Invention] EL display of this invention is explained below.

[0020] The top view showing 1 display pixel at the time of applying this invention to an organic
electroluminescence display at drawing 1 is shown, and the representative circuit schematic of two or
more display pixels of an organic electroluminescence display is shown in drawing 2 . In addition, since
the sectional view which met the A-A line in drawing 1 , and the sectional view which met the B-B line
in drawing 1 are the same as above-mentioned drawing 5 , illustration is omitted.

[0021] In addition, in the gestalt of this operation, it is the case where 1st and 2nd TFT(s) 30 and 40
adopt the so-called bottom gate type with which the active layer 13 prepared the gate electrode caudad
of TFT, and the case where the p-Si film is used as an active layer is shown. Moreover, the case where it
is TFT whose gate electrodes 11 and 42 are double-gate structures is shown.

[0022] Moreover, on the substrate 110 in which insulator layers, such as SiO2 and SiN, were formed on
the substrate 110 which consists of glass, synthetic resin, etc., the substrate which has conductivity, or
substrates, such as a semi-conductor, an organic electroluminescence display carries out laminating
formation, and changes TFT and an organic EL device at order.

[0023] The display pixel is formed in the field surrounded by the gate signal line 151 and the drain
signal line 152 as shown in drawing 1 and drawing 2 . An organic electroluminescence display is formed
by arranging the display pixel equipped with an organic EL device 160 and TFT130,140 in the shape of
a matrix on a substrate 110.

[0024] It has 1st TFT130 near the intersection of both signal lines, and the source 131s of TFT130,
while serving as the capacity electrode 155 which makes capacity between the retention volume
electrodes 154, it connects with the gate 142 of 2nd TFT140. It connects with the anode plate 161 of an
organic EL device 160 source 141s of the 2nd TFT, and connects with the drive power-source line 153
which drives an organic EL device drain 141d of another side.

[0025] Moreover, near TFT, the 1st retention volume electrode 154 is arranged in parallel with the gate
signal line 151. This 1st capacity electrode 154 accumulated the charge between the 2nd retention
volume electrode 154 which consists of chromium etc., is connected with source 131s of 1st TFT130
through gate dielectric film 112, and consists of a polycrystal silicone film, and has accomplished
capacity. ,

[0026] As shown in drawing 1 and drawing 5 (a), 1st TFT130 which is TFT for switching is equipped
with the drain signal line 152 which consists of the gate signal line 151 and aluminum which served as
the gate electrode 132 which consists of refractory metals, such as Cr and Mo, on the insulating
substrate 110 which consists of quartz glass, alkali free glass, etc., and arranges the drive power-source
line 153 which is the drive power source of an organic EL device, and consists of aluminum. Moreover,
a gate electrode and the 1st retention volume electrode 54 which changes from refractory metals, such as
Cr and Mo, to this layer are formed.

[0027] Then, the laminating of the active layer 131 which consists of gate dielectric film 112 and p-Si
film is carried out to order. It is the upper part of the gate electrode 132, and the stopper insulator layer
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114 which consists of SiO2 film which functions as ion not going into channel 131c¢ considering channel
131c as a wrap mask at the time of the ion implantation at the time of forming source 131s and drain
131d is formed on an active layer 131. The so-called LDD structure prepares in the active layer 131.
That is, 131s and drain 131d of a high concentration field is prepared in low concentration field 131LD
and its outside at the both sides of the gate 132. Moreover, the p-Si film of an active layer has extended
even on the retention volume electrode 154, and accomplishes retention volume between the retention
volume electrodes 154 through gate dielectric film 112 as 2nd retention volume electrode 155.

[0028] And the contact hole which formed the interlayer insulation film 115 by which the laminating
was carried out to the order of SiO2 film, an SiN film, and SiO2 film the whole surface on gate
dielectric film 112, an active layer 131, and the stopper insulator layer 114, and was prepared
corresponding to drain 141d is filled up with metals, such as aluminum, and the drain electrode 116 is
formed in it. Furthermore, the flattening insulator layer 117 which consists of organic resin and makes a
front face flat is formed in the whole surface.

[0029] Next, 2nd TFT 140 which is TFT for the drive of an organic EL device 160 is explained.

[0030] As shown in drawing 5 (b), the gate electrode 142 which consists of refractory metals, such as Cr
and Mo, is formed on the insulating substrate 110 which consists of quartz glass, alkali free glass, etc.
[0031] The active layer 141 which consists of gate dielectric film 112 and p-Si film is formed in order.
[0032] At that active layer 141, those both sides are covered in a resist, ion doping of the boron (B)
which is p mold impurity is carried out, and source 141s and drain 141d is prepared in the gate electrode
142 upper part at the both sides of channel 141¢ which is genuineness genuineness or substantially, and
this channel 141c. .

[0033] And the interlayer insulation film 115 by which the laminating was carried out to the order of
SiO2 film, an SiN film, and SiO2 film is formed the whole surface on gate dielectric film 112 and an
active layer 141, and the drive power-source line 153 which filled up the contact hole prepared
corresponding to source 141s with metals, such as aluminum, and was connected to the drive power
source 150 is formed. Furthermore, the flattening insulator layer 117 which consists of organic resin and
makes a front face flat is formed in the whole surface. And a contact hole is formed in the location
corresponding to drain 141d of that flattening insulator layer 117 and an interlayer insulation film 115,
and the transparent electrode 161 which consists of ITO which contacted drain 141d through this contact
hole, i.e., the anode plate of an organic EL device, is formed on the flattening insulator layer 117.

[0034] Since the structure of an organic EL device 160 is the same as the structure shown in drawing 5
explained by the Prior art, explanation is omitted.

[0035] Here, the drive power-source line 153 which supplies a drive current to an organic EL device 160
is explained.

[0036] The drive power-source line 153 extends in the so-called direction of a train perpendicularly
located in a line like before in a display pixel field, is arranged in it, and it connects with each display
pixel of the direction of a train, and it supplies the drive current.

[0037] Furthermore, in this invention, each drive power-source line 153 connects the drive power-source
line 153 connected to each adjoining display pixel by the bypass line 181 which made the so-called line
writing direction horizontally located in a line extend. That is, the electrical potential difference like
electric conduction will be impressed to the adjoining display pixel. This bypass line 181 is formed with
ingredients, such as aluminum.

[0038] Thus, since it can control that resistance by the die length of wiring of the drive power-source
line 153 increases as it keeps away from the drive power-source input terminal 180 by connecting the
drive power-source line 153 of each adjoining display pixel by the bypass line 181 and the current which
should supply to the organic EL device 160 formed in each display pixel essentially can supply, it is
possible in preventing the fall of the brightness of the display by resistance increase.

[0039] Moreover, resistance can be reduced by making large line breadth of the drive power-source line
153 and the bypass line 181, as shown in drawing 1 . Therefore, the organic EL device 160 which
prepared the current which should be supplied essentially in each display pixel can be supplied, and it
can prevent that a display becomes dark. Moreover, generating of electromigration can also be prevented
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by making each line breadth large. As line breadth at this time, what is necessary is just larger than the
line breadth of the drain signal line 152.

[0040] In addition, in the gestalt of above-mentioned operation, although the case where the gate
electrode 111,114 was double-gate structure was explained, even if the invention in this application is
not limited to it and has a single gate or three multi-gate structures or more, it can do so the same
effectiveness as this application.

[0041] Moreover, in the gestalt of above-mentioned operation, although the p-Si film was used as semi-
conductor film, semi-conductor film, such as a microcrystal silicone film or an amorphous silicone film,
may be used.

[0042] Furthermore, in the gestalt of above-mentioned operation, although the organic
electroluminescence display was explained, this invention is not limited to it, and can be applied also to
inorganic EL display with which a luminous layer consists of an inorganic material, and the same
effectiveness is acquired.

[0043]

[Effect of the Invention] EL display of this invention can reduce increase of resistance by the die length
of a drive power-source line, can supply the current which should be supplied essentially to EL display
device of each display pixel, and can obtain EL display which can prevent becoming a dark display.

[Translation done.]
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* NOTICES *

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

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

2.**** shows the word which can not be translated.

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

CLAIMS

[Claim(s)]

[Claim 1] The electroluminescent element which has a luminous layer between an anode plate and
cathode, The 1st thin film transistor by which the drain of the active layer which consists of the semi-
conductor film was connected to the drain signal line, and the gate was connected to the gate signal line,
respectively, The drain of an active layer which consists of semi-conductor film is connected to the drive
power-source line of said electroluminescent element. It is the electroluminescence display which has
the display pixel field where the display pixel equipped with the 2nd thin film transistor by which the
gate was connected to the source of said 1st thin film transistor, and the source was connected to said
electroluminescent element arranges in the shape of a matrix, and changes. The electroluminescence
display with which said each drive power-source line arranged at said each adjoining display pixel is
characterized by connecting by the bypass line in said display pixel field.

[Translation done.]
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* NOTICES *

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

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

2.**** shows the word which can not be translated.

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

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1] It is the top view of the display pixel of EL display of this invention.
[Drawing 2] It is the representative circuit schematic of EL display of this invention.
[Drawing 3] It is the top view of the display pixel of the conventional EL display.
[Drawing 4] It is the representative circuit schematic of the conventional EL display.
[Drawing 5] It is the sectional view of EL display.

[Description of Notations]

130 [ ] 1st TFT

131s, 141s Source

131d, 141d Drain

131¢, 141¢c Channel

131LD, 141LD LDD field

132 142 Gate

140 [ ] 2nd TFT

153 [ ] Drive Power-Source Line

154 [ ] 1st Retention Volume Electrode

155 [ ]} 2nd Retention Volume Electrode

160 [ ]} Organic EL Device

181 [ ] Bypass Line

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

Page 1 of 3

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

precisely.

2. **** shows the word which can not be translated.
3.In the drawings, any words are not translated.
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Application/Control Number: 10/676,067 | Page 2
Art Unit: 2821 '

DETAILED ACTION

This Office Action is a response- to Applicants’ Amendhent filed on March 07,
2007. In virtue of this amendment, claims 13-14 are added; and thus, claims 1- 14 are
currently presenied in the instant application.

Information Disclosufe S‘tatement
1. The information disclosure statement (IDS) submitted on March 19, 2007 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
~ statement is considered by the examiner.
Claim Objections

2. Claim 13 is objected to becaUse of the following informalities:

Claim 13, line 3, - -pixel- - should be added before “pitch”.

Appropriate correction is required.
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.

4, Claims 1-2 and 4-14 are rejected under 35 U.S.C. 112, second paragfaph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter
which ‘app‘licant regards as the invention.

Regarding claims 1-, the recitation “a combination being determined such that the
sum of the widths 6fé plurality of lines formed in.one line forming region is

approximately the same as that of the sum of the widths of a plurality of lines formed in
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another Iine forming region” in lines 9-11, renders the claim indefinite since it is not clear
how a combination being determined.
| Claims 2, 4, 11 and 12 are rejected for similar subject hjatter to claim 1.

Claims 5-10 and 13-14 are rejected since they are dependent on claims 2 vand' 1.
5. Claim 6 recites the limitation "the eleétric power lines" in 3. There is insufficient
antecedént basis for this limitation in the claim. |

Claims 7-8 are rejected since they are dependent on cIairﬁ 6.

Claim Rejections - 35 USC § 102

6. 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 Offic__e action:

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by -
another filed in the United States before the invention by the-applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

7. Claims 1-2, 4-5, 9-14 are rejected under 35 U.S.C. 102(e) as being anticipated
- by Komiya et al. (US 2003/0076046 A1), hereinafter “Komiya”.

Regarding claim 1, as best understood, Komiya discloses, in Figures 4-5 and
page 5, par. [0067], an electro-optical device, comp_rising an electric power éupply
circuit (180); a plurality of pixels disposed in the form of a matrix, including electro- ,
optical devices driven by receiving electric power from the electric power supply circuit
(Fig. 5), the plurality of pixels making up a pIQraIity of pixel groups formed of a series of

pixels arrayed in at least one direction of the row direction and the column direction (Fig.
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5), line forming regions (183, D) being formed between adjacen}t pixel groups of the
plurality of pixel groups, and'the line forming regions (183, D) being formed with
generally the same width and inherently a combination being determined such that a
sum of widths (183, D) of a plurality of lines formed in one line forming r'eg.ion is

approxim'étely the same as that of a sum of widths of a plurality of lines formed in
another line forming region (183, D).

Regarding claim 2, as best understood, Komiya discloses, in Figures 4-5 and

page 5, par. [0067], an electro-optical device com‘prisin.g‘a plurality of scan lines (G); a

plurality of data lines (D); a plurality of pixels (Fig. 5), dispbsed at portions
| corresponding to intersections of the scan lines (G) and the data lines (D), including
electro-optical devices; and a plurality of electric power lines (183) to supply driving
voltage to the electro-optical devices; the plurality of pixels making up a plﬁrality of pixel
groups formed Qfé series of pixels arrayed in at least one direction of the row direction
and the column di(ection (Fig. 5), a plurality of line forming regions (183, D) being
formed between adjacent pixel groups of said plurality of pixel groups, and at least two
lines (183, D) selected from at least one electric power line of the plurality of electric
power lines (183), at least ohe scan line of the plurality of écan lines, and at least one
data line of the pIuraIity'of data lines (D), being formed in at least one line fo‘rming
‘region of the plurality of line forming regions; and inherently a combination being
determined such that a sum of widths (183, D) of a plurality of lines formed in one line
forming region is approximately the same as that of a sum of widths of a plurality of

lines formed in another line forming region (183, D).
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Claim 4 is rejected for similar subject matter to claim 2.

Regarding claim 5, as applied to claim 1, Komiya discloses, in page 5, par.
[0067], the line forming regions being formed with generally the same width.

Regarding claim 9, as applied to claim 1, Komiya discloses, in Figures 4-5 and
par. [0048], the electro-optical device being an electro-luminescence device (160).

Claim 10 is rejected for similar subject matter to claim 1.

Claim 11 is rejected for similar subject matter to claim 1.

Claim 12 is rejected for similar subject maﬁer to claim 2.

Régarding claim 13, as applied to claim 1, Komiya discloseé, in Figures 4-5, each
df the line forming regions being formea in at least one direction of the row direction and
the column direction with generally the same pixel pitch.

~ Regarding claim 14, Komiya discloses, in Figurgs 4-5, the combination of the
plurality lines being disposed periodically and repeatedly in at least one direction of the
row direction and the column direction. _
' 8. Claim 3 is rejected under 35 U.S.C. 102(e) as being anticipated by Nara et al.
(US 6,633,135 B2), hereinafter “Nara”. | |

Regarding claim 3, Nara discloses, in Figure 1, an electro-optical device
comprising a plurality of scan lines (VG); a plurality of data lines (VD); a plurality of
" pixels (11), disposed at portions corresponding to intersections of the scan lines (VG)
and data lines (VD) including electré-optical devices; and a plurality of electrical power
lines (VLC) to supply driving voltage to the electro-devices; the plurality of pixels (11)

making up a plurality of pixel groups férmed of a series of pixels arrayed in at least one
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direction of the row direction and the column direction, a plurality of line forming regions
(VG, VLC) being formed bet_ween‘adjacent pixel groups of the plurality of pixel groups,
and both at least one electric power line (VLC) of the plurality of electric power lines and
at least one scan line (VG) of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regions. |

Claim Rejections - 35 USC § 103
9. The following is a quotation of 35 U.S.C. 103(a) which forms fhe 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.

10.  Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Komiya et al. (US 2003/0076046 A1) in view of Yamazaki et al. (US 6,825,820 B2),
hereinafter “Komiya” and “Yamazaki”. |

Regarding claim 6, Komiya discloses every feature of claimed invention as
expressly recited in claim 1, except for the electro-optical devices being operated with
each different driving voltages; and the electric power lines to supply voltage to the
electro-optical devices being formed with different widths correspoﬁding to said driving
voltage. | |

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, the eléctro-optical

. devices being operated with each different driving voltages; and the electric power lines
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to supply voltage to the electro-optical devices being formed with different widths
corresponding to the driving voltage.

It wouId‘ have been obvious to one having ordinary sill in the art at the time the’
invention was made .to modify Komoya's display device by using the electric power lines
with different widths to maintain a balance in the magnitudes of current flowing into thé
EL elements of each colors since using the electro-optical devices being operated with
each different drivihg voltages and the electric power lines to supply voltage to the
electro-optical devices being formed withvdifferent widths corresponding to the driving
voltage for the stated puArpose has been well known in the art, as~evidencéd by the ‘
teaching of Yamazaki (col. 3, lines 62-67).

Regarding claim 7, as applied to claim 6, Yamazaki discloses, in Figure 1B, the
electro-optical device being a light-emission device and the electric power lines being
formed with different widths corresponding to the emiséion light color of said light-
~ emission device.

Regarding claim 8 as applied to claim 7, Figure 1B of Yamazaki discloses the
color of the light which is to be emitted being at least one of red, green, and blue.

Response to Arguments
11.  Applicant's arguments with respect to- claims 1-12 have been considered but are
moot in view of the new grounds of rejection.
Inquiry
12.  Any inquiry concerning this communication or earlier communications from the

~ examiner should be directed to Dieu Hien T. Duong whose telephone number is 571-
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272-8980. The examiner can normally be reached on Monday - Friday, from 8:30AM-
 5:00PM.

If attempts to reach the exéminer by telephone are unsuccessful, the examiner’s
supervisor, Douglas W. Owens can be reached on 571-272-1662. The fax phone
number for the organization wheré 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 éither Private PAIR or Public PAIR.
Status informétion for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gpv. Should
you have questions on éccess to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toII-frée). If you woul_d like assistance from a
USPTO Customer Servi.ce Representative or access to the automated information

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

UW%"&M\/

Art Unit 2821
DD A /
THUY V. TRAN

PRIMARY EXAMINER
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yojiro MATSUEDA et al. Group Art Unit: 2821
Application No.: 10/676,067 Examiner: D. DUONG
Filed: October 2, 2003 Docket No.: 117390

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

AMENDMENT UNDER 37 C.F.R. §1.111

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In reply to the May 16, 2007 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;:

an electric power supply circuit;

a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from the electric power supply circuit, the plurality
of pixels making up a plurality of pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction, line forming regions being
formed between adjacent pixel groups of the plurality of pixel groups, and the line forming
regions being formed with generally the same width;-and

a plurality of electric power lines with different widths to supply driving

voltage to the electro-optical devices:; and

a-combination-being-determined-sueh-that-a sum of widths of a plurality of

lines including at least one electric power line formed in one line forming region is

approximately the same as that of a sum of widths of a plurality of lines formed in another
line forming region.
2. (Currently Amended) An electro-optical device, comprising;:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines with different widths to supply driving

voltage to the electro-optical devices;
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the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality
of pixel groups, and at least two lines selected from at least one electric power line of" the
plurality of electric power lines, at least one scan line of the plurality of scan lines, and at
least one data line of the plurality of data lines, being formed in at least one line forming
region of the plurality of line forming regions; and

a-combination-being-determined-sueh-that-a sum of widths of a plurality of

lines_including at least one electric power line formed in one line forming region is

approximately the same as that of a sum of widths of a plurality of lines formed in another
line forming region.
3. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines with different widths to supply driving

voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a-
plurality of line forming regions being formed between adjacent pixel groups of the plurality
of pixel groups, and both at least one electric power line of the plurality of electric power
lines and at least one scan line of the plurality of scan lines being formed in at least one line

forming region of the plurality of line forming regions.

214



Application No. 10/676,067

4. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines_with different widths to supply driving

voltage to the electro-optical devices;
the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forﬁing regions beiﬁg formed between adjacent pixel groups of said plurality
of pixel groups, and both at least one electric power line of the plurality of electric power
lines and at least one data line of the plurality of data lines being formed in at least one line
fqrming region of the plurality of line forming regions; and
a-combination being-determined-sueh-that-a sum of widths of a plurality of
lines_including at least one electric power line formed in one line forming region is
approximately the same as that of a sum of widths of a plurality of lines formed in another
line forming region.
5. (Previously Presented) The electro-optical device according to Claim 2, the
line forming regions being formed with generally the same width.
6. (Canceled)
7. (Currently Amended) The electro-optical device according to Claim-6Claim 1,
the electro-optical device being a light-emission device;
and the electric power lines being formed with different widths corresponding

to the emission light color of said light-emission device.
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8. (Previously Presented) The electro-optical device according to Claim 7, the
color of the light which is to be emitted being at least one of red, green, and blue.
9. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical device being an electro-luminescence device.
10. (Previously Presented) An electronic apparatus, comprising:
the electro-optical device according to Claim 1.
11. (Currently Amended) A matrix substrate, comprising;:

a plurality of pixel electrodes disposed in the form of a matrix, the plurality of
pixel electrodes making up é plurality of pixel electrode groups formed of a series of pixel
electrodes arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel electrode groups of the
plurality of pixel electrode groups, and the line forming regions being formed with generally

the same width;-and

a combination-being-determined-such-thatplurality of electric power lines with

different widths to supply voltage to the plurality of pixel electrodes; and

a sum of widths of a plurality of lines_including at least one electric power line

formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.
12. (Currently Amended) A matrix substrate, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixel electrodes disposed at portions corresponding to
intersections of the scan lines and the data lines;

a plurality of electric power lines_with different widths to supply voltage to the

plurality of pixel electrodes;

-5-
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the plurality of pixel electrodes making up a plurality of pixel electrode groups
formed of a series of pixel electrodes arrayed in at least one direction of the row direction and
the column direction, a plurality of line forming regions being formed between adjacent pixel
electrode groups of the plurality of pixel electrode groups, and at least two lines selected from
at least one electric power line of the plurality of electric power lines, at least one scan line of
the plurality of scan lines, and at least one data line of the plurality of data lines, being formed
in at least one line forming region of the plurality of line forming regions; and

a eombination-being-determined-such-that-the-sum of the widths of a plurality

of lines_including at least one electric power line formed in one line forming region is

approximately the same as that of the sum of the widths of a plurality of lines formed in
another line forming region.

13. (Currently Amended) The electro-optical device according to claim 1, each of
the line forming regions being formed in at least one direction of the row direction and the
column direction with generally the same pixel pitch.

14. (Previously Presented) The electro-optical device according to claim 1, the
combination of the plurality of lines being disposed periodically and repeatedly in at least one

direction of the row direction and the column direction.
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REMARKS

Claims 1-5 and 7-14 are pending in this application. By this Amendment, claims 1-4,
7, and 11-13 are amended. Amended claims 1-4, 11 and 12 now incorporate the .subj ect
matter of claim 6 and contain no new matter. Support for the amended claims can be found,
for example, in Fig. 3 and in paragraphs [0030] and [0031] of Applicants' specification.
I. Interview

The courtesies extended to Applicants' representative by Examiners Duong and Tran
at the interview held July 19, 2007, are appreciated. The reasons presented at the interview as
warranting favorable action are incorporated into the remarks below and constitute
Applicants' record of the interview.
II. Claim Objections

The Office Action objects to claim 13 for a formality. As claim 13 has been amended
to recite "pixel pitch" in accordance with the Examiner's helpful suggestion, withdrawal of
the objection is respectfully requested.

II1. Rejections under 35 U.S.C. §112

Claims 1, 2 and 4-14 were rejected under 35 U.S.C. §112, paragraph 2, as being
indefinite. In accordance with the agreement reached during the July 19, 2007 interview,
claims 1, 2, 4, 11 and 12 have been amended to delete the words "a combination being
determined such that." Therefore, Applicants respectfully assert the claim language is now
definite and request the rejection be withdrawn.

Claim 6 was objected to for having insufficient antecedent basis. As claim 6 is

canceled, withdrawal of the rejection is respectfully requested.
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IV. Rejections under 35 U.S.C. §102

Claims 1, 2, 4, 5 and 9-14 are rejected under 35 U.S.C. §102(e) over U.S. Patent
Publication No. 2003/0076046A1 to Komiya et al. (hereinafter "Komiya") and rejects claim 3
under 35 U.S.C. §102(e) over U.S. Patent No. 6,633,135 to Nara. These rejections are
respectfully traversed.

As one or more of the features of claim 6 (which was not rejected under 35 U.S.C.
§102) have been incorporated into claims 1, 2-4, 11, and 12, withdrawal of the rejection of
claims 1, 2-4, 11 and 12 is respectfully requested. Further, withdrawal of the rejection of
claims 5, 7-10, 13 and 14, which variously depend from claims 1, 2-4, 11 and 12, is
respectfully requested at least based on their dependence on allowable base claims, as well as
for additional features they recite. Withdrawal of the rejection is respectfully requested.

V. Rejections under 35 U.S.C. §103

Claims 6-8 are rejected under 35 U.S.C. §103(a) over Komiya in view of U.S. Patent
No. 6,825,820 B2 to Yamazaki et al. (hereinafter "Yamazaki"). This rejection is respectfully
traversed.

The Examiner asserts that Yamazaki discloses using electric power lines of different
widths to supply different driving voltages in Fig. 1B and at page 6, lines 5-15. This claimed
feature has now been incorporated into claim 1. Thus, this rejection will be addressed in the
context of claim 1.

Claim 1 recites, in part, "a sum of the widths of a plurality of lines including at least
one electric power line formed in one line forming region is approximately the same as that of
a sum of the widths of a plurality of lines formed in another line forming region." Claim 1
also recites, in part, "a plurality of electric power lines with different widths." While not
addressed in the Office Action, during the July 19, 2007 interview, the Examiner asserted that

Komiya discloses, at paragraph [0067], that the wiring of the power source lines 183, the

-8-
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Bypass lines 181 and the. drain signal lines 152 could potentially all have the same width.
Thus, according to the Examiner, when these lines have the same width, a sum of widths of a
plurality of lines formed in one line forming region is approximately the same as that of a
sum of widths of a plurality of lines formed in another line forming region.

However, this interpretation of Komiya would be inconsistent if applied to the Office
Action's interpretation of Yamazaki. Specifically, according to the Office Action, Yamazaki
discloses using power lines of different widths. Thus, if the widths of the power source,
bypass and drain signal lines must be identical in Komiya to teach the claimed "sum of
widths," Yamazaki cannot properly be combined with Komiya, as Yamazaki is relied upon to
allegedly teach using power lines of different widths. To do so would change Komiya's
principle of operation as applied to the rejected claims. Nomura fails to remedy the
deficiencies of Yamazaki and Komiya. Therefore, the prior art does not disclose or suggest
each and every limitation of claim 1 as amended, and claims 7-8 depending therefrom.

For at least these reasons, Applicants respectfully request the rejection of claims 1 and
7-8 be withdrawn.

VI. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in

condition for allowanée. Favorable reconsideration and prompt allowance are earnestly

solicited.

220



Application No. 10/676,067

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,
NA 7
James A. Oliff

Registration No. 27,075

Moshe K. Wilensky
Registration No. 56,263

JAO:MKW/jfb
Date: August 16, 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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DETAILED ACTION
This Office Action is a response to applicants’ amendment field on August 16,
‘2007. In virtue of this amendment, claim 6 is cancelled; thus, claims 1-5 and 7-14 are
currently in the instant application.
Claim Rejections; -35USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

2. Claims 1-2, 4-5 and 7-14 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Komiya et al. (US 2003/0076046 A1) in view of Yamazaki et al. (US6,
825,820 B2), hereinafter “Komiya” and “Yamazaki”.

Regarding claim 1, Komiya discloses, in Figures 4-5 and page 5, par. [0067],
liens 7-9, an electro-optical device, comprising an electric power supply circuit (180); a
plurality of pixels disposed in the form of a matrix, including electro-optical devices
driven by receiving electric power from the electric power supplycircuit (Fig. 5), the
plurality of pixels making up a plurality of pixel groups formed of a series of pixels
arrayed in at least one direction of the row direction and the column direction (Fig. 5),
line forming regions (183, D) being formed between adjacent pixel groups of the
plurality of pixel groups, and the line forming regions (183, D) being formed with

generally the same width; a sum of widths (183, D) of a plurality of lines formed in one
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line forming region is approximately the same as that of a sum of widths of a plurality of
lines formed in another line forming region (183, D); a plurality of electric power lines
(183) to supply driving voltage to the electro-optical devices.

Komiya does not disclose electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

| It would have thus been obvious to one having ordinary skill in the art at the time

the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so

would improve the brightness uniformity of the display device (col. 3, lines 62-67).
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................

DISPLAY
PIXEL REQION

~141d

183 - nower.line,

Regarding claim 2, Komiya discloses, in Figures 4-5 and page 5, par. [0067], an
electro-optical device comprising a plurality of scan lines (G); a plurality of data lines
(D); a plurality of pixels (Fig. 5), disposed at portions corresponding to intersections of
the scén lines (G) and the data lines (D), including electro-optical devices; and a
plurality of electric power lines (183) to supply driving voltage to the electro-optical
devices; the plurality of pixels making up a plurality of pixel groups formed of a series of
pixels arrayed in at least one direction of the row direction and the column direction (Fig.
5), a plurality of line forming regions (183, D) being formed between adjacent pixel

groups of said plurality of pixel groups, and at least two lines (183, D) selected from at
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least one electric power line of the plurality of electric power lines (183), at least one
scan line of the plurality of scan lines, and at least one data line (D) of the plurality of
data lines (D), being formed in at least one line forming region of the plurality of line
forming regions; and a sum Qf widths (183, D) of a plurality of lines including at Ieaét
one electric power line (183) formed in one line forming region is approximately‘the
same as that of a sum of widths of a plurality of lines formed in another line forming
region (183, D).

Komiya does not disclose electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Claim 4 is rejected for similar subject matter to claim 2.

Regarding claim 5, as applied to claim 1, Komiya/Yamazaki disclose, the line
forming regions being formed with generally the same width (see Komiya, lines 7-9 of
par. [0076]).

Regarding claim 7, as applied to claim 6, Komiya/Yamazaki disclose, the electro-
optical device being a light-emission device and the electric power lines being formed
with different widths corresponding to the emission light color of said light-emission

device (see Yamazaki, Figure 1B).
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Regarding claim 8, as applied to claim 7, Komiya/ Yamazaki disclose, the color of
the light which is to be emitted being at least one of red, green, and blue (see Figure 1B
of Yamazaki).

Regarding claim 9, as applied to claim 1, Komiya/Yamazaki disclose, in Figures
4-5 and par. [0048], the electro-optical device being an electro-luminescence device
(160, see Komiya, Figures 4-5 and par. [0048]).

Claim 10 is rejected for similar subject matter to claim 1.

Claim 11 is rejected for similar subject matter to claim 1.

Claim 12 is rejected for similar subject matter to claim 2.

Regarding claim 13, as applied to claim 1, Komiya/Yamazaki disclose, each of
the line forming regions being formed in at least one direction of the row direction and
the column direction with generally the same pixel pitch (see Komiya, Figures 4-5).

Regarding claim 14, Komiya/Yamazaki disclose, the combination of the plurality
lines being disposed periodically and fepeatedly in at least one direction of the row
direction and the column direction (see Komiya, Figures 4-5).

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nara et
al. (US 6,633,135 B2) in view of Yamazaki et al. (US 6,825,820 B2), hereinafter “Nara”
and “Yamazaki”.

Regarding claim 3, Nara discloses, in Figure 1, an electro-optical dévice
comprising a plurality of scan lines (VG); a plurality of data lines (VD); a plurality of
pixels (11), disposed at portions corresponding to intersections of the scan lines (VG)

and data lines (VD) including electro-optical devices; and a plurality of electrical power
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lines (VLC) to supply driving voltage to the electro-devices; the plurality of pixels (11)
making up a plurality of pixel groups formed of a series of pixels arrayed in at least one
direction of the row direction and the column direction, a plurality of line forming regions
(VG, VLC) being formed between adjacent pixel groups of the plurality of pixel groups,
and both at least one electric power line (VLC) of the plurality of electric power lines and
at least one scan line (VG) of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regions.

Nara does not disclose the electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Response to Arguments
4. Applicant's arguments filed August 16, 2007 have been fully considered but they
are not persuasive.

Apblicant argues that:

i. "a suonf the widths of a plurality of lines including at least one
electric power line formed in one line forming region is approximately the

same as that of a sum of the widths of a plurality of lines formed in another
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line forming region” is not addressed in Office Action mailed May 16,

2007.

ii. Yamazaki cannot properly be combined with Komiya because of

doing so would change Komiya’s principle of operation as applied to the

rejected claims.
Examiner respectfully disagrees.

In response to the first argument, in Office Action mailed May 16, 2007,
Komiya discloses, in Figures 4-5, a sum of the widths of a plurality of lines (183,
D) including at least one electric power line (183) formed in one line forming
region is approximately the same as that of a sum of the widths of a plurality of
lines (183, D) formed in another line forming region. Each line forming region
includes the power line 183 and data line D in Figure 5 (or data line 152 in Figure
4). Therefore, sum (183 + D) or of the widths of a plurality of lines (183, D)
including at least one electric power line (183) formed in one line forming region
is approximately the same as that of a sum (183 +D) of the widths of a plurality of
lines (183, D) formed in another line forming region. |

In response to the second argument, Komiya discloses the line width of
power line 183 can be as large as the width of the signal line 152, or even larger
(see lines 7-9 of par. [0067]). In other words, the width of the power line 183 can
be changed to prevent lack of display luminance. Therefore, It is proper to
combine Komiya with Yamaki to provide the electric power lines with different

widths wherein the sum of the widths of a plurality of lines in one line forming
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widths wherein the sum of the widths of a plurality of lines in one line forming
region is approximately the same as that of a sum of the widths of a plurality of
lines formed in another line forming region to improve the brightness uniformity of
the display device.
Inquiry
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Dieu Hien T. Duong whose telephone number is 571-
272-8980. The examiner can normally be reached on Monday - Friday, from 8:30AM-
5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Douglas W. Owens can be reached on 571-272-1662. The fax phone
number for the organization where this appliéation or proceeding is assigned is 571-
273-8300.

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

system, call 800-786-9199 (IN USA OR CANADA) or §71-272-1000.
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. 10/676,067 MATSUEDA ET AL.
Interview Summary Examiner Art Unit
Dieu Hien T. Duong 2821

All participants (applicant, applicant’s represéntative, PTO personnel):

(1) Dieu Hien T. Duong. (3)John A Radi%

M

(2) Thuy V. Tran. 4) .
Date of Interview: 19 July 2007.

Type: a)[]] Telephonic b)[] Video Conference
)X Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)[] No.
If Yes, brief description:

Claim(s) discussed: 1-14.

Identification of prior art discussed: US 2003/0076046 A1, US 6,633,135 B2.

Agreement with respect to the claims f)iX] was reached. g)[_] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: we discussed the references cited in office_action mailed on 05/16/2007.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

. U
Examiner Note: You must sign this form unless it is an L I,
Attachment to a signed Office action. Exam\'ugt%/ Signatu?)é:-iﬁequired

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20070719
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Miade of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.933 Interviews
) Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.11 1,1.135.(35U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attareys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record Is itself
incomplete through the failure to record the substance of interviews.

itis the responsibility of the applicant or the attomey or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. itis the examiner's responsibiity to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Exxamining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. in the case of a telephone or video-conference interview, the copy Is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additiona! comespondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the nesxt official communication.

The Form provides for recordation of the following information:

_  Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

~  Type of interview (telephonic, video-conference, or personal)

- Name of participant{s) (applicant, attomey or agent, examiner, other PTO personnel, etc.)

- Anindication whether or not an exhibit was shown or a demonstration conducted

- Anidentification of the specific prior art discussed

_  Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to aflowability Is tentative and does
not restrict further action by the examiner to the contrary.

~ The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below conceming the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner. ‘

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are aflowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. 1f the record is complete and accurate, the exd@miner should place the indication, “Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Sir:

In accordance with the provisions of 37 C.F.R. §1.114, Applicant(s) hereby request(s)
continued examination.

X Applicants further request entry and consideration of the attached submission.

The above-identified application was filed on or after June 8, 1995. Thus, entry is proper
under 37 C.F.R. §1.114(d).

Attached hereto is our check no. 202280 in the amount of [X] $810.00 as payment of the fees
set forth in 37 C.F.R. §1.17(e). The Commissioner is hereby authorized to charge any additional fees
or credit any overpayment associated with this communication to Deposit Account No. 15-0461.

Respectfully submitted,

James A. Oliff
Registration No. 27,075

Moshe K. Wilensky
Registration No. 56,263
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Date: February 11, 2008

DEPOSIT ACCOUNT USE
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yojiro MATSUEDA et al. Group Art Unit: 2821
Application No.: 10/676,067 Examiner: D. DUONG
Filed: October 2, 2003 Docket No.: 117390

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

AMENDMENT WITH RCE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In reply to the November 14, 2008 Office Action, and in view of the attached Request
for Continued Examination (RCE), 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:

an electric power supply circuit;

a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from the electric power supply circuit, the plurality
of pixels making up a plurality of pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction, a plurality of line forming regions
being formed between adjacent pixel groups of the plurality of pixel groups, and each of the
line forming regions being formed with generally the same width;

a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices; and

at least two electric power lines of the plurality of electric power lines with

different widths being formed in at least one line forming region of the plurality of line

forming regions.

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

a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the

scan lines and the data lines, including electro-optical devices; and
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a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality
of pixel groups, and-a
pluralityof eleetrie-powerlines at least two electric power lines of the plurality of electric

power lines with different widths, at least one scan line of the plurality of scan lines, and at

least one data line of the plurality of data lines, being formed in at least one line forming
region of the plurality of line forming regions; and

a sum of widths of a plurality of lines including at least one electric power line
formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.

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

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of the plurality

of pixel groups, and both at least ere-two electric power line-lines of the plurality of electric
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power lines and at least one scan line of the plurality of scan lines being formed in at least one
line forming region of the plurality of line forming regions.
4. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;
a plurality of data lines;
a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and
a plurality of electric power lines with different widths to supply driving
voltage to the el'ectro-optical devices;
the plurality of pixels making up a plurality of pixel groups formed of a‘series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality
of pixel groups, and both at least ene-two electric power line-lines of the plurality of electric
power lines and at least one data line of the plurality of data lines being formed in at least one
line forming region of the plurality of line forming regions; and
a sum of widths of a plurality of lines including at least one electric power line
formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.
5. (Previously Presented) The electro-optical device according to Claim 2, the
line forming regions being formed with generally the same width.
6. (Canceled)
7. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical device being a light-emission device;
and the electric power lines being formed with different widths corresponding

to the emission light color of said light-emission device.

-4-
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8. (Previously Prese;1ted) The electro-optical device according to Claim 7, the
color of the light which is to be emitted being at least one of red, green, and blue.
9. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical device being an electro-luminescence device.
10. (Previously Presented) An electronic apparatus, comprising;:
the electro-optical device according to Claim 1.
11. (Currently Amended) A matrix substrate, comprising:

a plurality of pixel electrodes disposed in the form of a matrix, the plurality of
pixel electrodes making up a plurality of pixel electrode groups formed of a series of pixel
electrodes arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel electrode groups of the
plurality of pixel electrode groups, and the line forming regions being formed with generally
the same width;

a plurality of electric power lines with different widths to supply voltage to the
plurality of pixel electrodes; and

at least two electric power lines of the plurality of electric power lines with

different widths being formed in at least one line forming region of the plurality of line

forming regions.a

12. (Currently Amended) A matrix substrate, comprising:

a plurality of scan lines;
a plurality of data lines;
a plurality of pixel electrodes disposed at portions corresponding to

intersections of the scan lines and the data lines;

-5
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a plurality of electric power lines with different widths to supply voltage to the
plurality of pixel electrodes;

the plurality of pixel electrodes making up a plurality of pixel electrode groups
formed of a series of pixel electrodes arrayed in at least one direction of the row direction and
the column direction, a plurality of line forming regions being formed between adjacent pixel
electrode groups of the plurality of pixel electrode groups, and at least two lines selected from
at least ene-two electric power Hne-lines of the plurality of electric power lines, at least one
scan line of the plurality of scan lines, and at least one data line of the plurality of data lines,
being formed in at least one line forming region of the plurality of line forming regions; and

a sum of the widths of a plurality of lines including at least one electric power
line formed in one line forming region is approximately the same as that of the sum of the
widths of a plurality of lines formed in another line forming region.

13. (Previously Presented) The electro-optical device according to claim 1, each
of the line forming regions being formed in at least one direction of the row direction and the
column direction with generally the same pixel pitch.

14. (Previously Presented) The electro-optical device according to claim 1, the
combination of the plurality of lines being disposed periodically and repeatedly in at least one
direction of the row direction and the column direction.

15. (New) The electro-optical device according to claim 1, wherein a sum of
widths of a plurality of lines including at least one electric power line formed in one line
forming region is approximately the same as that of a sum of widths of a plurality of lines
formed in another line forming region.

16. (New) The electro-optical device according to claim 11, wherein a sum of

widths of a plurality of lines including at least one electric power line formed in one line

243



Application No. 10/676,067

forming region is approximately the same as that of a sum of widths of a plurality of lines

formed in another line forming region.

7-
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REMARKS

Claims 1-5 and 7-15 are pending in this application. By this Amendment, claims 1-4,
11 and 12 are amended and claims 15 and 16 are added. Support for the amended claims can
be found, for example, in Fig. 3 and paragraphs [0030] and [0031] of the specification.

Claims 1, 2, 4, 5 and 7-14 are rejected under 35 U.S.C. §103(a) over U.S. Patent
Publication No. 2003/0076046A1 to Komiya et al. (hereinafter "Komiya") in view of U.S.
Patent No. 6,825,820 B2 to Yamazaki et al. (hereinafter "Yamazaki"). Claim 3 is rejected
under 35 U.S.C. §103(a) over U.S. Patent No. 6;633,135 to Nara in view of Yamazaki. These
rejections are respectfully traversed.

Claims 1-4, 11 and 12, as amended, now recite that "at least two electric power lines
selected from the plurality of electric power lines with different widths" are formed in at least
one line forming region of the plurality of line forming regions (emphasis added). Neither
Komiya, Yamazaki or Nara individually, or in combination, disclose or suggest this feature.

Furthermore, it is improper for the Office Action to combine Komiya and Yamazaki
to disclose the features that "the plurality of electric power lines [have] different widths"
and/or that the "sum of the widths of a plurality of lines including at least one electric power
line formed in one line forming region is approximately the same as that of a sum of widths
of a plurality of lines formed in another line forming region." These features are recited in
claims 12,4, 11 and 12.

A. Komiya and Yamazaki do not Disclose the Plurality of Electric Power Lines

have Different Widths.

The Office Action asserts Komiya discloses several of the features of claims 1, 2, 4,
11 and 12. However, the Office Action concedes that Komiya does not disclose that the
"plurality of electric power lines [have] different widths" as recited in claims 1 2, 4, 11 and

12. The Office Action cures this deficiency by combining Komiya with Yamazaki.

-8-
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The Office Action asserts that Komiya discloses that the width of the power source
line 183 can be changed to prevent lack of display luminance (see [0067]). The Office Action
also asserts that Fig. 1B of Yamazaki discloses that the widths of the detour wiring lines’
(allegedly equivalent to the recited electric power lines) varies based on color. The Office
Action appears to be asserting that the detour lines of Yamazaki are equivalent to the data
lines 152 in Komiya (for combination purposes). The Office Action cites to paragraph [0067]
of Komiya which allegedly discloses that the power line 183 can vary in width. Thus, the
Office Action appears to be asserting that when the smaller width detour line from Yamazaki
would be combined into the circuit disclosed by Komiya, the power source line would
widened accordingly. Therefore, the Office Action asserts that it is proper to combine Komiya
with Yamazaki.

However, Yamazaki discloses that the widths of the three detour wiring lines (R, G
and B) should satisfy the formula Wr:Wg:Wy, = L:Ig:I,. See col. 6 lines 7-29. As discussed
above the Office Action appears to be asserting the detour lines of Yamazaki correspond to
the data lines 152 in Komiya (for con;bination purposes). Column 6 lines 38-43 of Yamazaki
discloses that the power source feed lines, which the Office Action appears to assert are
analogous to the power lines 183 of Komiya, should also vary according to the same formula.
In other words, Yamazaki anticipates that as the detour line widens, the corresponding power
source feed line would also widen. As such, it is improper to combine Yamazaki and Komiya
to achieve the opposite effect, as asserted by the Office Action.

B. Komiya and Yamazaki do not Disclose that the Sum of the Widths of a

Plurality of Lines are the same in Multiple Line Regions.

Regarding claims 2, 4 and 12, the Office Action asserts that Komiya discloses that the
width of the power source line 183 and the drain signal line 152 (i.e. the sum of 183 + D) is

the same in each line forming region. However, paragraph [0067] of Komiya discloses that

9.
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the width of the entire length of every power source line may be altered in the design phase,
so as to maximize display luminance. Komiya does not disclose selectively widening some
power source lines, but not others. As such, Komiya does not disclose varying the power
source line in such a manner as to insure that the sum of the widths of the lines in different
line forming regions is the same, as recited in claims 2, 4, and 12.

Accordingly, for at least the reasons presented above, withdrawal of the rejection of
claims 1-4, 11, 12, and claims 5, 7-10, 13 and 14 depending therefrom, is respectfully
requested. Claims 15 and 16 are also in condition for allowance for their respective
dependence on allowable base claims 1 and 11, as well as for the separately patentable subject -
matter they recite.

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

solicited.

-10-
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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.

JAO:MKW/jnm

Attachment:
Request for Continued Examination

Date: February 11, 2008

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

-11-
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DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
02/11/2008 has been entered.
In virtue of this request, claim 6 is canceled; claims 15-16 are newly added; thus,
claims 1-5 and 7-16 are currently in the instant application.
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 "a plurality of

electric power lines with different width”, “at least two electric power lines of the plurality

of electric power lines, at least one scan line of the plurality of scan lines, and at least

one data line of the plurality of data lines being formed in at least one line forming

L]

region of the plurality of line forming regions”, “both at least two electric power lines of

the plurality of electric power lines and at least one scan line of the plurality of scan lines
being formed in at least one line forming region of the plurality of line forming regions”,
and “both at least two electric power lines of the plurality of electric power lines and at

least one data line of the plurality of data lines being formed in at least one line forming
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region of the plurality of line forming regions” must be shown or the features canceled
from the claims. 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 first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

4. Claims 2-5 and 12 are rejected under 35 U.S.C. 112, first paragraph, as failing to

comply with the written description requirement. The claims contains subject matter
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which was not described in the specification in such a way as to reasonably convey to
one skilled in the relevant art that the inventor, at the time the application was filed, had
possession of the claimed invention.

Claim 2 has been amended to recite the feature “at least two electric power lines

of the plurality of electric power lines, at least one scan line of the plurality of scan lines,

and at least one data line of the plurality of data lines being formed in at least one line

forming region of the plurality of line forming regions” which does not appear to be in the
original filed specification. Thus, the recitation must be treated as "new matter".

Claim 3 has been added to recite the feature “both at least two electric power

lines of the plurality of electric power lines and at least one scan line of the plurality of

scan lines being formed in at least one line forming region of the plurality of line forming

regions” which does not appear to be in the originally filed specification. Thus, the
recitation must be treated as "new matter".
Claim 4 has been added to recite the feature “both at least two electric power

lines of the plurality of electric power lines and at least one data line of the plurality of

data lines being formed in at least one line forming region of the plurality of line forming

regions” which does not appear to be in the originally filed specification. Thus, the
recitation must be treated as "new matter".

For “new matters” in claims 2, 3 and 4, if applicant does not believe, an
appropriate explanation is required to point out where the supports for these subject
matters can be found in the original specification.

Claim 5 is rejected since it is dependent on claim 2.
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Claim 12 is rejected for similar subject matter to claim 2.

5. 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.

6. Claim 14 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.

Regarding claim 14:

Lines 1-2, the recitation “the combination of the plurality of lines” is not
clear. It is not clear what “the plurality of lines” refers to. Does it refer to “the
plurality of electric power lines? If so, it should be “the combination of the plurality
of said electric power lines.

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 1, 7-11 and 13-16 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Tanada (US 2001/0048106 A1) in view of Yamazaki et al. (US
6,825,820 B2 of record), hereinafter “Yamazaki”.

Regarding claim 1, Tanada discloses, in Figures 5 and 6A, an electro-optical
device, comprising an electric power supply circuit; a plurality of pixels, disposed in the

form of a matrix, including electro-optical devices driven by receiving electric power from
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the electric power supply circuit, the plurality of pixels making up a plurality of pixel
groups formed of a series of pixels arrayed in at least one direction of the row direction
and the column direction, a plurality of line forming regions being formed between
adjacent pixel groups of the plurality of pixel groups, and each of the line forming
regions being formed with generally the same width; a plurality of electric power lines
(640, 650) to supply driving voltage to the electro-optical devices; and at least two
electric power lines (640, 650) of the plurality of electric power lines being formed in at
least one line forming region of the plurality of line forming regions.

Tanada does not disclose the electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Tanada to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Regarding claim 7, as applied to claim 1, Tanada/Yamazaki disclose, (see
Tanada, Figures 5 and 6A), the electro-optical device being a light-emission device and
the electric power lines being formed with different widths corresponding to the emission
light color of said light-emission device.

Regarding claim 8, as applied to claim 7, Tanada/ Yamazaki disclose, (see
Tanada, Figures 5 and 6A), the color of the light which is to be emitted being at least

one of red, green, and blue.
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Regarding claim 9, as applied to claim 1, Tanada/Yamazaki disclose, (Tanada,
Figures 5 and 6A), the electro-optical device being an electro-luminescence device.

Regarding claim 10, Tanada/Yamazaki disclose, (Tanada, Figure 23), a
electronic apparatus comprising the electro-optical device according to claim 1.

Claim 11 is rejected for similar subject matter to claim 1.

Regarding claim 13, as applied to claim 1, Tanada/Yamazaki disclose, (see
Tanada, Figures 5 and 6A), each of the line forming regions being formed in at least
one direction of the row direction and the column direction with generally the same pixel
pitch.

Regarding claim 14, Tanada/Yamazaki disclose, (see Tanada, Figures 5 and
6A), the combination of the plurality lines being disposed periodically and repeatedly in
at least one direction of the row direction and the column direction.

Regarding claim 15, as applied to claim 1, Tanada/Yamazaki disclose, (Tanada,
Figures 2B, 5 and 6A), wherein a sum of widths of a plurality of lines including at least
one electric power line formed in one line forming region is approximately the same as
that the sum of widths of a plurality of lines formed in another line forming region.

Claim 16 is rejected for similar subject matter to claim 15.

9. Claims 2, 4-5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Komiya et al. (US 2003/0076046 A1 of record) in view of Yamazaki et al. (US 6,
825,820 B2 of record), hereinafter “Komiya” and “Yamazaki”.

Regarding claim 2, Komiya discloses, in Figures 4-5 and page 5, par. [0067], an

electro-optical device comprising a plurality of scan lines (G); a plurality of data lines
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(D); a plurality of pixels (Fig. 5), disposed at portions corresponding to intersections of
the scan lines (G) and the data lines (D), including electro-optical devices; and a
plurality of electric power lines (183) to supply driving voltage to the electro-optical
devices; the plurality of pixels making up a plurality of pixel groups formed of a series of
pixels arrayed in at least one direction of the row direction and the column direction (Fig.
5), a plurality of line forming regions (183, D) being formed between adjacent pixel
groups of said plurality of pixel groups, and at least two lines (183, D) selected from at
least one electric power line of the plurality of electric power lines (183), at least one
scan line of the plurality of scan lines, and at least one data line (D) of the plurality of
data lines (D), being formed in at least one line forming region of the plurality of line
forming regions; and a sum of widths (183, D) of a plurality of lines including at least
one electric power line (183) formed in one line forming region is approximately the
same as that of a sum of widths of a plurality of lines formed in another line forming
region (183, D).

Komiya does not disclose electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Claim 4 is rejected for similar subject matter to claim 2.
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Regarding claim 5, as applied to claim 1, Komiya/Yamazaki disclose, the line
forming regions being formed with generally the same width (see Komiya, lines 7-9 of
par. [0076]).

Claim 12 is rejected for similar subject matter to claim 2.

10.  Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nara et
al. (US 6,633,135 B2 of record) in view of Yamazaki et al. (US 6,825,820 B2 of record),
hereinafter “Nara” and “Yamazaki”.

Regarding claim 3, Nara discloses, in Figure 1, an electro-optical device
comprising a plurality of scan lines (VG); a plurality of data lines (VD); a plurality of
pixels (11), disposed at portions corresponding to intersections of the scan lines (VG)
and data lines (VD) including electro-optical devices; and a plurality of electrical power
lines (VLC) to supply driving voltage to the electro-devices; the plurality of pixels (11)
making up a plurality of pixel groups formed of a series of pixels arrayed in at least one
direction of the row direction and the column direction, a plurality of line forming regions
(VG, VLC) being formed between adjacent pixel groups of the plurality of pixel groups,
and both at least one electric power line (VLC) of the plurality of electric power lines and
at least one scan line (VG) of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regions.

Nara does not disclose the electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines

with different widths.
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It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Response to Arguments
11.  Applicant's arguments with respect to claims 1, 7-11 and 13-16 filed on
02/11/2008 have been considered.

Applicant arqued that:

The support for the amended claims and the newly added claims 1-5 and
7-15 can be found, for example in Fig. 3, paragraphs [0030] and [0031] of the
specification.

Examiner respectfully disagrees.

The only support for the newly added limitations of the claims 1, 7-11 and
13-16 can be found (for example, at least two electric power lines selected from
the plurality of electric power lines with different widths are formed in at least one
line forming region). Therefore, applicant's arguments with respect to claims 1, 7-
11 and 13-16 are moot in view of the new ground(s) of rejection.

No support can be found for the newly added limitations of the claims 2-5
and 12. Therefore, these limitations are treated as new subject matter and have
been rejected under 35 USC 112, first paragraph as discussed above.

Conclusion
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DIEU HIEN T. DUONG whose telephone number is
(571)272-8980. The examiner can normally be reached on Monday - Friday, from
8:30AM-5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Douglas W. Owens can be reached on 571-272-1662. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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

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

02/21/08

DD

{Trinh Vo Dinh/
Primary Examiner, Art Unit 2821
March 14, 2008
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(21)Application number : 11-277084 (71)Applicant : SANYO ELECTRIC CO LTD
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(54) EL DISPLAY DEVICE

(57)Abstract: oM R
PROBLEM TO BE SOLVED: To provide an EL display g i X
device with which bright display may be obtained by ,
suppressing the lowering of power source current by the /-
resistance of drive lines VL occurring in the distances
from drive power source input terminals and supplying ] G
the current to be intrinsically supplied to EL elements. — ”‘“
SOLUTION: In the respective drive lines VL for supplying~ ' g
the drive current from the drive power source to the -
organic EL elements 20 formed in display pixel regions
having display pixels, the respective drive lines VL
arranged at the respective display pixels adjacent to =
each other are connected to bypass lines BL within the EYEY

display pixel regions, by which the lowering of the power o ..,,Su; H e
source current by the resistance of the drive lines VL is B - BB ZOP— B
suppressed. The bypass lines are formed in the layers lower than the layers where the drive
lines VL are formed, by which the superposition on anodes 6 is made possible.
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*NOTICES *

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

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

2.**** shows the word which can not be translated.

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

CLAIMS

[Claim(s)]

[Claim 1]A display pixel characterized by comprising the following is an EL display arranged to
matrix form, An EL display having the bypass line which extended in the direction which
intersects said drive line, and was electrically connected with said drive line, and was provided
in a lower layer rather than said drive line.

An EL element which has a luminous layer between the anode and the negative pole.

A thin film transistor by which a drain of an active layer which consists of semiconductor
membrane was electrically connected to a drive line of said EL element, and sauce of said
active layer was electrically connected to said EL element.

[Claim 2]A display pixel characterized by comprising the following is an EL display arranged to
matrix form, An EL display having the bypass line which extended in the direction which
intersects said drive line, and was electrically connected with said drive line, and was provided
in a lower layer rather than said drive line.

An EL element which has a luminous layer between the anode and the negative pole.

The 1st thin film transistor by which a drain of an active layer which comprises semiconductor
membrane was connected to a drain line, and a gate was connected to a gate line,
respectively.

The 2nd thin film transistor by which a drain of an active layer which consists of said
semiconductor membrane was connected to a drive line of said EL element, a gate was
electrically connected to sauce of said 1st thin film transistor, and sauce was connected to said
EL element.

[Claim 3]The EL display according to claim 1 or 2 in which said bypass line is formed between
a layer in which said gate was formed, a layer in which said semiconductor membrane was

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.go.jp/... 5/1/2008
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formed, or a layer of an insulating layer located between said semiconductor membrane and
said drive line.

[Claim 4]The EL display according to claim 3 in which at least a part superimposes said
bypass line on said anode.

[Claim 5]Claim 1 by which said bypass line is formed for said every display pixel, and contact
is formed in a superposed part with said drive line for said every display pixel, claim 2, the EL
display according to claim 3 or 4.

[Claim 6]Claim 1 which said thin film transistor becomes from top gate mold structure, claim 2,
claim 3, the EL display according to claim 4 or 5.

[Translation done.]
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*NOTICES *

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

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

2."*** shows the word which can not be translated.

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

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]This invention relates to the electroluminescence display provided with
the electroluminescent element and the thin film transistor.

[0002]

[Description of the Prior Art]Recent years, electroluminescence (below Electro
Luminescence:.) "EL" is called. The EL display using an element attracts attention as a display
which replaces CRT and LCD, For example, research and development of the EL display
provided with the thin film transistor (below Thin Film Transistor: calls "TFT".) as a switching
element which makes the EL element drive are also furthered.

[0003]The display pixel of an organic electroluminescence display is shown in drawing 7, and
the representative circuit schematic of an organic electroluminescence display is shown in
drawing 8. The sectional view which met the A-A line of drawing 7 is shown in drawing 9, and
the sectional view which met the B-B line of drawing 7 is shown in drawing 10.

[0004]The display pixel is formed in the field surrounded by the gate line GL and drain line DL
as shown in a figure. It has TFTof ** 1st which is switching element1 near the intersection of
both signal wires, and the sauce of the TFT1 is connected to the gate 5 of 2nd TFT4 that
drives an organic EL device while it serves as the retention volume electrode 2 and the
capacity electrode 3 which constitutes capacity. The sauce of 2nd TFT4 is connected to the
anode 6 of an organic EL device, and the drain of another side is connected to drive line VL
which drives an organic EL device.

[0005]Said retention volume electrode 2 comprises chromium etc., is superimposed on the 1st
sauce of TFT1, and the capacity electrode 3 of one via the upper gate dielectric film 7, and is
accumulating the electric charge by using said gate dielectric film 7 as a dielectric layer. This
retention volume 8 holds the voltage impressed to the gate 5 of 2nd TFT4.

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.ipd... 5/1/2008
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[0006]Then, it explains, referring to drawing 7 and drawing 9 for the 1st TFT1 for switching.
[0007]The 1st gate electrode 11 that consists of refractory metals, such as chromium (Cr) and
molybdenum (Mo), is formed on the transparent insulating substrate 10 which consists of silica
glass, alkali free glass, etc. first. This 1st gate electrode 11 has extended [ two or more ] right
and left in the gate line GL and one like drawing 7. On the right of the 1st gate electrode 11 of
drawing 9, the retention volume electrode 2 made from the same process as the 1st gate
electrode 11 is formed. Since this retention volume electrode 2 constitutes capacity like
drawing 7, it has the expanded portion between TFTof ** 1st1, and the 2nd TFT4, and these
comprise retention volume line CL and one which extended right and left.

[0008]Then, the 1st active layer 12 that consists of a polycrystalline silicon (p-Si is called.) film
via the gate dielectric film 7 is formed. As for this active layer 12, LDD (Lightly Doped Drain)
structure is adopted. That is, a low concentration area is established in the both sides of a
gate, and also outside, the high-concentration source region and drain area are provided. The
stopper insulator layer 13 is formed on said active layer 12. This stopper insulator layer 13 is
an ion-implantation blocking film to the active layer 12.

Here, a Si oxide film is comprised.

[0009]JAnd on the gate dielectric film 7, the active layer 12, and the stopper insulator layer 13.
For example, drain line DL which changes is electrically connected with the drain electrode via
the contact hole C1 which the interlayer insulation film 14 in which the SiO2 film, the SiN film,

and the SiO2 film were laminated in order was formed, and was established in the drain. In

order to make surface unevenness flat, the flattening film PLN which comprises organic resin,
for example is formed in the whole surface. Since an EL display is a current drive, it must be
thickness with a uniform EL layer. It is because current concentration occurs in a portion with
thin thickness. Therefore, at least, since surface smoothness with this remarkable formation
area is required, said flattening film PLN is adopted.

[0010]Next, the 2nd TFT4 that drives an organic EL device is explained with reference to
drawing 10.

[0011]On the insulating substrate 10 mentioned above, the 2nd gate electrode 15 of said 1st
gate 11 and an identical material is formed.

The 2nd active layer 16 is formed via the gate dielectric film 7.

On the active layer, the stopper insulator layer 17 is formed like the above-mentioned.
[0012]In said active layer 16, the source region and the drain area of a p type impurity are
established in the gate electrode 15 upper part at the both sides of the channel which is
genuineness genuineness or substantially, and this channel, and the p type channel TFT is
constituted.

[0013]And the interlayer insulation film 14 mentioned above is formed in the whole surface.
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And drive line VL is electrically connected via the contact hole C2. The flattening film PLN
mentioned above is formed in the whole surface, and sauce is exposed to it by the contact
hole C3. And the transparent electrode (anode of an organic EL device) 6 which comprises
ITO (Indium Thin Oxide) via this contact hole is formed.

[0014]The organic EL device 20, Said anode 6, MTDATA. (4-bis) [ 4, ] (3-
methylphenylphenylamino) The 1st hole transporting bed 21 which comprises biphenyl, And
the 2nd hole transporting bed 22 which consists of TPD(s) (4, 4, and 4-tris(3-
methylphenylphenylamino) triphenylanine), Bebg2 containing the Quinacridone (Quinacridone)
derivative (10-BENZO) [h]In this turn, light emitting element layer EM which consists of the
electron transport layer 24 which comprises the luminous layer 23 which comprises a
quinolinol beryllium complex, and Bebg2, and the negative pole 25 which comprises a
magnesium indium alloy are the structures by which laminating formation was carried out, and
is provided all over the parenchyma of an organic EL device.

[0015]The hole poured in from the anode 6 and the electron poured in from the negative pole
25 recombine the luminescence principle of an organic EL device, and operation inside
luminous layer EM, and they excite the organic molecule which forms luminous layer EM, and
generate an exciton. Light is emitted from a luminous layer in the process in which this exciton
carries out radiation inactivation, and from the transparent anode, this light is emitted to the
exterior via a transparent insulating substrate, and emits light.

[0016]Thus, it is accumulated in the retention volume 8 and impressed by the gate 15 of 2nd
TFT4, and according to the voltage, the electric charge supplied from the 1st sauce S of TFT1
carries out the current drive of the organic EL device, and emits light.

[0017]

[Problem(s) to be Solved by the Invention]However, it is connected to the driving source input
terminal T provided outside the display picture element region, it is connected for every display
pixel perpendicularly located in a line, and drive line VL which drives an organic EL device as
shown in drawing 8 is arranged. Therefore, since resistance of drive line VL becomes large
according to the length as it keeps away from the driving source input terminal T, The current
which should be supplied essentially was no longer supplied to the organic EL device of the
display pixel in a position far from the driving source input terminal T, the display became dark,
and there was a fault which display unevenness generates.

[0018]Then, in view of the above-mentioned conventional fault, it succeeds in this invention,
and it is a thing.

The purpose is to provide the EL display which the fall of the power supply current by
resistance of VL can be controlled, and the current which should be supplied essentially can
supply an EL element, and can obtain a bright display.
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[0019]

[Means for Solving the Problem]This invention makes homogeneity more resistance of a drive
line located in each display pixel, as mentioned above, and the 1st and the 2nd, Each of a
drive line is provided in the direction which intersects an extending direction, and it is
electrically connected with a drive line and solves by providing a bypass line in a lower layer
position rather than said drive line.

[0020]For example, if a bypass line which grows into a layer in which a gate line was formed
with chromium is provided and a drive line is contacted, even if it means that a drive line was
formed in the shape of a lattice and it keeps away from a driving source input terminal, a rate
that resistance falls will be controlled rather than the conventional thing.

[0021]It solves by 3rd forming a bypass line in a layer in which a gate was formed, a layer in
which semiconductor membrane was formed, or an insulating layer located between
semiconductor membrane and a drive line.

[0022]Although a drive line and a bypass line can originally be formed in a same layer, they
need an arrangement area of the part bypass line. However, for example, it can be made to
superimpose on the anode by putting on a lower layer of a bypass line. and -- between the
anode and bypass lines -- ****** -- since an insulating layer is formed thickly, a problem of
parasitic capacitance is also controlled.

[0023]The 4th can be made to control expansion-ization of a viewing area therefore expanded
to arrangement of a bypass line by making at least a part of bypass line superimpose on said
anode, as mentioned above. A part made to control and other components can also be made
to expand.

[0024]It solves by 5th forming a bypass line for said every display pixel, and forming contact in
a superposed part with said drive line.

[0025]To the above-mentioned, a bypass line is effective by at least one. However, if there is
no bypass line for every display pixel, nonuniformity of a display pixel will occur too by the
existence. Here, this is controlled further.

[0026]This invention is [ 6th ] realizable also by bottom product gated mode structure or top
gate mold structure.

[0027]

[Embodiment of the Invention]The EL display of this invention is explained. The portion which
the portion by which the field which drawing 1 was what showed the display pixel of the EL
display with the top view, and it was surrounded by the dotted line and carried out hatching at
the point is surrounded as the field and solid line which were formed with the gate material,
and hatching is not carried out was surrounded as P-Si layer and the solid line, and carried out
hatching at the slanting point is a portion which changes with transparent electrode material.
The portion by which was surrounded as the solid line and hatching was carried out by the
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slanting line is a portion formed with the metallic material which makes aluminum the charge of
a principal member.

[0028]Drawing 2 is an A-A line sectional view of drawing 1, and drawing 3 is a B-B line
sectional view. Drawing 4 is the representative circuit schematic. The portion surrounded by
the dotted line in drawing 4 shows a display picture element region.

[0029]In this embodiment, the 1st, the 2nd TFT1, and 4 have adopted TFT of a bottom product
gated mode, and use p-Si film as an active layer. The gate electrodes 11 and 15 are double
gated structures.

[0030]With reference to drawing 1 - drawing 3, the organic electroluminescence display is
explained concretely.

[0031]First, there is the transparent substrate 10 in which the surface has insulation at least.
According to this embodiment, in order to protect an EL element from moisture, it is installed in
the upper surface so that a metal cap (can) may close an EL material. The metal cap omitted
in the figure. Since this metal cap is installed, in order to take out luminescent light from said
transparent substrate 10, the substrate 10 does not need to be transparent when taking out
luminescent light from the upper part, although it needs to be transparent. Here, the
transparent substrate 10 which comprises glass, a synthetic resin, etc. is adopted.

[0032]On this transparent substrate 10, the gate line GL was formed along with the upper part
neighborhood of one display pixel of drawing 1 at right and left, and the bypass line BL has
extended right and left the bottom neighborhood. In order to form the retention volume
electrode 2 which acts as a lower layer electrode of the retention volume 8 and to connect this
retention volume electrode 2 of each other, retention volume line CL has extended right and
left. Since these both the lines GL and CL become by a same layer, hatching of them has been
carried out at the point. As a material,’since P-Si is adopted as the upper layer, refractory
metals, such as Cr and Ta, are adopted. Here, about 1000-2000-A Cr is formed in sputtering.
Step coverage is taken into consideration in the case of patterning, and the side is processed
into taper shape.

[0033]Then, the gate dielectric film 7 and a semiconductor layer are laminated and formed in
the whole surface. Here, it is formed by plasma CVD also including a-Si which is the material
of the capacity electrode 3 which is an upper electrode of said gate dielectric fiim 7, the active
layers 12 and 16, and the retention volume 8. Specifically, about 500 A Si nitride, about 1300 A
Si oxide film, and about 500-A a-Si are formed by continuation plasma CVD from a lower layer.

[0034]Dehydration annealing is performed in the nitrogen atmosphere of about 400 degrees,
and this a-Si is P-Si-ized by excimer laser after that. The numerals 13 and 17 are stopper
insulator layers which comprise a Si oxide film, and serve as a mask at the time of the ion
implantation of the active layers 12 and 16. TFTof ** 1st1 uses this stopper insulator layer 13
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as a mask, P (Lynn) ion is poured in, N channel type sauce and a drain are formed, B (boron)
ion is poured in and, as for the 2nd TFT4, P channe! type sauce and a drain are formed.
[0035]It is patterned by photolithographic technique like drawing 1. That is, 1st P-Si layer of
TFT1 is a lower part of the upper left intersection of the gate line GL and drain line DL, and
after it is overlapped on drain line DL and extends the upper layer of the gate electrode 11, it
has extended as the capacity electrode 3 superimposed on the retention volume electrode 2.
This capacity electrode 3 extends in the lower layer of connection wiring 30 right end used in
order to electrically connect with the gate electrode 15 of 2nd TFT4. On the other hand, P-Si
layer of 2nd TFT4 extended the 2nd gate electrode 15 top from the lower layer of right-hand
side drive line VL, and has extended in the lower layer of the anode 6 which comprises a
transparent electrode.

[0036]And the interlayer insulation film 14 is formed in the whole surface. As for this interlayer
insulation film 14, three layer systems of about 1000 A Si oxide film, about 3000 A Si nitride,
and a 1000-A Si oxide film are formed by the continuation CVD from the bottom. This interlayer
insulation film should just exist further at least. Thickness is not restricted to this, either.
[0037]Next, drain line DL, drive line VL, and the connection wiring 30 which carried out
hatching by the slanting line of drawing 1 are formed in the upper layer of the interlayer
insulation film 14. Naturally contact is formed and, as for the contact hole C1 of drain line DL
and the 1st semiconductor layer of TFT1, the contact hole C2 of drive line VL and the
semiconductor layer of 2nd TFT4, and the contact hole C4 of the connection wiring 30 and the
capacity electrode 3, each semiconductor layer is exposed. Since gate dielectric film is
laminated too much unlike the above-mentioned contact hole, the contact hole C5 of the
connection wiring 30 and the 2nd gate electrode 15 and the contact hole C6 of drive line VL
used as the feature of this invention and the bypass line BL are etched, and Cr is exposed.
This line material is the structure where 7000-A aluminum was laminated by the lower layer at
1000-A Mo and the upper layer, and Mo is a barrier layer. The contact hole C3 is mentioned
later.

[0038]The further about 2-3-micrometer flattening film PLN is formed in the whole surface. It is
in the film for organic electroluminescence described also by the conventional example as one
of the reasons for adoption of this flattening film PLN. This film comprises the 1st hole
transporting bed 21, 2nd hole transporting bed 22, luminous layer 23, and electron transport
layer 24. A hole transporting bed may comprise one layer. Therefore, an organic layer is a
layered product of a very thin film. This point generates degradation of an organic layer, and
when the worst, it results in destruction, at the same time the luminescent spot which current
flows in large quantities via the thin portion of thickness, and shines with that portion
particularly will occur if such thickness is not formed very uniformly since an EL element is a
current drive. Therefore, in order to prevent this destruction, the whole surface containing the
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anode 6 needs to be flat as much as possible, acrylic liquefied resin is applied and after
hardening becomes flat here. Of course, it cannot be overemphasized that this flattening film
PLN is not restricted to this.

[0039]Here, since the sauce of 2nd TFT4 is connected with the anode 6, the opening of the
flattening film PLN and the interlayer insulation film 14 is carried out, and the contact hole C3
where the 2nd active layer 16 was exposed is formed.

[0040]The organic layer which constitutes an EL element is formed at least on the anode 6.
First on the anode 6, The 1st hole transporting bed 21 which comprises MTDATA (4 and 4-bis
(3-methylphenylphenylamino) biphenyl), and TPD (4, 4, and 4-tris (3-methylphenylpheny.))
The 2nd hole transporting bed 22 which consists of laminotriphenylanine, Bebq2 containing the
Quinacridone (Quinacridone) derivative (10-BENZO) [h]lt is the structure where laminating
formation of the negative pole 25 which comprises light emitting element layer EM which
consists of the electron transport layer 24 which comprises the luminous layer 23 which
comprises a quinolinol beryllium complex, and Bebg2, a magnesium indium alloy, the alloy of
aluminum and Ti, or LiF was carried out in this turn. Since the thickness of the organic layer is
mentioned above, refer to it for it. The negative pole 25 adopts the alloy of aluminum and Ti,
and the thickness is 1000-2000A.

[0041]Although the anode 6 needs to be patterned for every pixel, the film on the anode 6 is
distinguished by structure here.

** : the 2nd structure that the negative pole 25 is not patterned but is substantially formed by
solid one throughout a viewing area in 1st structure **;** patterned for every pixel from the
anode 6 to the negative pole 25.

** : the 3rd structure of said solid structure where only the anode 6 was patterned for every
pixel like drawing 1, and the negative pole was ****(ed) throughout the viewing area from the
upper layer of the anode.

[0042]However, since the negative pole 6 is not patterned specially, generally whole surface
solid structure has been used for it. In the drawing, as the anode 6 and the negative pole 25
have short-circuited, it is illustrated, but since the organic layer of the EL element is thoroughly
covered also including the anode 6 circumference, the short circuit is prevented. This is the
same also at a conventional example. Another flattening film may be formed on the flattening
film PLN so that the edge of the anode 6 may be covered.

[0043]The metal cap which covers the EL layer of a viewing area or all the EL layers is formed.
It is because an EL layer will deteriorate if water is absorbed moisture, and protection is
needed against permeation of water. Therefore, an EL layer is not degraded, it is good also as
substitution of a cap by a damp-proof high film, for example, a resin layer, and also a metal
cap may be carried out on this.

[0044]The hole poured in from the anode 6 and the electron poured in from the negative pole
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25 recombine the luminescence principle of an organic EL device, and operation inside
luminous layer EM, and they excite the organic molecule which forms luminous layer EM, and
generate an exciton. Light is emitted from a luminous layer in the process in which this exciton
carries out radiation inactivation, and from the transparent anode, this light is emitted to the
exterior via a transparent insulating substrate, and emits light.

[0045]The feature of this invention is in the bypass line BL.

[0046]In the viewing area enclosed with a dotted line, it has extended in the column direction, it
is connected to each display pixel of a column direction, and drive line VL supplies driving
current so that clearly also from the equivalent circuit of drawing 4. As this viewing area
becomes extraordinary length and it stated also to the column of the issue which it is going to
solve, a resisted part occurs, but it is making it connect with the bypass line BL which made
the line writing direction extend, and the voltage of same electric potential will be impressed to
the adjoining display pixel. Since it will be supplied from various directions by drive line VL and
the bypass line BL in which current was also formed in the shape of a lattice and the current
which should be essentially supplied to the organic EL device formed in each display pixel can
be supplied, The fall of the luminosity of the display deterioration by a resisted part mentioned
above and a display can be prevented.

[0047]If it forms in the layer in which the gate was formed like the bypass line BL of drawing 3,
it will become movable in the direction shown by an arrow. That is, if the bypass line BL formed
between the anode 6 of drawing 1 and the gate line GL is seen and explained, the bypass line
BL, The area increase by arranging the bypass line BL can be controlled by being able to
make at least a part superimpose on the anode 6, and making it superimpose. Since the gate
dielectric film 7, the interlayer insulation film 14, and the flattening film PLN intervene between
the gate line GL and the anode 6, most parasitic capacitance generated in the meantime can
be disregarded.

[0048]Rather than drive line VL, the position of the bypass line BL should just be located in a
lower layer, and explains other examples to drawing 5 and drawing 6.

[0049]As for drawing 5, the bypass line BL is formed on the gate dielectric film 7. When
simplifying a process here, it comprises P-Si, but the refractory metal mentioned above may be
sufficient.

[0050]Since drawing 6 is after the bypass line BL was formed between the layers of an
interlayer insulation film and P-Si was formed here, and the rise in heat of a manufacturing
process is not so severe, either, the material which uses aluminum as the main ingredients, a
high-melting point metallic material, and P-Si can be used for the bypass line BL. Since a Si
oxide film, Si nitride, and a Si oxide film are formed from a lower layer, the interlayer insulation
film can arrange said bypass line BL among these. Of course, superposition in the anode is
also possible. However, increase of parasitic capacitance is not escaped as it arranges in the
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upper layer. The dotted line formed in the interlayer insulation film 14 shows the interface
between layers.

[0051]The insertion number of the bypass line BL is described. That is, in drawing 4, if at least
one number of the bypass line BL is formed, the reduction in resistance can be controlled.
However, if it arranges for every pixel, the current which distribution of resistance and
distribution of voltage become still more uniform, and originally flows, i.e., the luminosity which
should emit light, can be made to reproduce more faithfully.

[0052]As mentioned above, although bottom product gated mode structure has explained, this
invention is employable also by top gate mold structure. In top gate type TFT, on a transparent
substrate, For example, the active layer, the gate dielectric film, the gate, the interlayer
insulation film, and metal wiring which comprise P-Si are laminated (this upper layer bottom
product gated mode structure and parenchyma the same structure), on a transparent
substrate, on gate dielectric film, it is Cr and a refractory metal, and is said Al material and a
high-melting point metallic material, and, for a ** reason, wiring can be formed.

[0053]Finally, bypass-line BLO arranged at the outside of a display picture element region is
described. The rectangle which an outside solid line is an outside of an EL display, and a thick
solid line is bypass-line BLO connected with the driving source, and is most shown further in
the bottom of it by drawing 4 is the field in which the drive circuit was formed. That is, the
gestalt from a viewing area to the outside of a transparent substrate is shown typically. A drive
circuit is made from P-Si here. As shown also in a figure, it is connected with a circuit and drain
line DL is carrying out the conclusion of an end in the drive circuit formation area, and drain
line DL is not formed between the drive circuit formation area and the outside. Therefore, there
is also no intersection with drain line DL, and as shown in a figure, bypass-line BLO has a
space which can extend thickly right and left. And bypass-line BLO can be formed by drain line
DL or drive line VL, and a same layer, and it can form wiring with the material which uses
aluminum as the main ingredients. Therefore, the voltage reduced [ resistance of bypass-line
BLO self can be reduced greatly, and ] the resistance of drive line VL more simultaneously
stabilized can be supplied.

[0054]In an above-mentioned embodiment, although p-Si film was used as semiconductor
membrane, semiconductor membrane, such as a microcrystal silicon film or an amorphous
silicon film, may be used.

[0055]In an above-mentioned embodiment, although the organic electroluminescence display
was explained, this invention is not limited to it, a luminous layer can apply it also to the
inorganic EL display which comprises an inorganic material, and the same effect is acquired.
[0056]

[Effect of the Invention]BYy providing each of a drive line in the direction which intersects an
extending direction, electrically being connected with a drive line and providing a bypass line in
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the 1st rather than said drive line at a lower layer position so that clearly also from the above
explanation. Even if it means that the drive line was formed in the shape of a lattice and it
keeps away from a driving source input terminal, the rate that resistance falls can be made to
control rather than the conventional thing.

[0057]Although a drive line and a bypass line can originally be formed in a same layer, they
need the arrangement area of the part bypass line. However, for example, it can be made to
superimpose on the anode by putting on the lower layer of a bypass line. and -- between the
anode and bypass lines -- ****** -- since an insulating layer is formed thickly, the problem of
parasitic capacitance is also controlled.

[0058]Expansion-ization of the viewing area therefore expanded to arrangement of a bypass
line can be made to control by making at least a part of bypass line superimpose on said
anode, as mentioned above. The part made to control and other components can also be
made to expand.

[0059]The nonuniformity of each display pixel can be made to control more by forming a
bypass line for said every display pixel, and forming contact in a superposed part with said
drive line. _

[0060]Therefore, increase of resistance by the length of a drive line can be reduced, the
current which should be supplied essentially can be supplied to the EL element of each display
pixel, and expansion-ization of EL viewing area can also obtain simultaneously deter the EL
display which can prevent becoming a dark display.

[Translation done.]
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*NOTICES *

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

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

2.**** shows the word which can not be translated.

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

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]lt is a top view of the display pixel of the EL display of this invention.
[Drawing 2]lt is a sectional view of the A-A line of drawing 1.

[Drawing 3]lt is a sectional view of the B-B line of drawing 1.

[Drawing 4]lt is a representative circuit schematic of the EL display of this invention.
[Drawing 5]lt is a figure explaining the locating position of the bypass line BL of drawing 3.
[Drawing 6]lt is a figure explaining the locating position of the bypass line BL of drawing 3.
[Drawing 7]lt is a top view of the display pixel of the conventional EL display.
[Drawing 8]It is a representative circuit schematic of the conventional EL display.
[Drawing 9]lt is a sectional view of the A-A line of drawing 7.

[Drawing 10]lt is a sectional view of the B-B line of drawing 7.

[Description of Notations]

1The 1st TFT

2 Retention volume electrode

3 Capacity electrode

4 The 2nd TFT

6 Anode

7 Gate dielectric film

8 Retention volume

14 Interlayer insulation film

20 EL element

GL Gate line

DL Drain line

CL Retention volume line

VL Drive line VL
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BL Bypass line BL

[Translation done.]
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(54) DISPLAY DEVICE
(57)Abstract:
PROBLEM TO BE SOLVED: To enable a display device =)
to perform display having high quality by improving
power feeding structure to the electrode of one side -
constituting a pixel to prevent corrosion of the electrode.
SOLUTION: On the substrate of a display device which
is constituted of a light emitting element having a first
electrode layer which is driven by an active element, an
organic light emitting layer which is applied on the first 3
electrode layer and a second electrode layer CD whichis | *
formed on the organic light emitting layer, a second LTE ’
electrode connection electrode layer CNTB which is a x|+ -] 1
layer lower than the second electrode layer CD and also
is coated with a insulating or protective film is provided
and the second electrode layer CD is connected to the
second electrode connection electrode layer CNTB with a contact hole CNT.
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*NOTICES *

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

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

2.**** shows the word which can not be translated.

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

CLAIMS

[Claim(s)]

[Claim 1]It has a pixel for every intersection of two or more data lines which intersect two or
more scanning lines by which the matrix arrayed was carried out into a viewing area on a
substrate, and said two or more scanning lines, Equip said pixel with a current supply source
line which supplies current for a display, and said pixel, An active element chosen with said
scanning line, and a data holding element holding a data signal supplied from said data line by
turn-on of this active element, And the 1st electrode layer that is provided with a light emitting
device which emits light with current supplied from said current supply source line according to
a data signal held at said data holding element, and drives said light emitting device by said
active element, Comprise an organic luminous layer applied on said 1st electrode layer, and
the 2nd electrode layer formed on said organic luminous layer, and from said 2nd electrode
layer on said substrate in a lower layer. And a display having the 2nd connection electrode
layer covered with an insulation or a protective film, and connecting said 2nd electrode layer to
said 2nd connection electrode layer by a contact hole.

[Claim 2]The display comprising according to claim 1:

The 1st terminal pad that supplies a data signal to said data drive circuit from an external
circuit at the outside of said viewing area of said substrate.

The 2nd terminal pad that supplies a scanning signal to said scan drive circuit.

The 3rd terminal pad that supplies current to said current supply source bus line.

The 4th terminal pad linked to said 2nd connection electrode layer.

[Claim 3]The display comprising according to claim 2:

A current supply source line leading-about line which connects to said 3rd terminal pad a
current supply source line bus line which connects said current supply source line in common.
The 2nd electrode connection electrode leading-about line which connects said 2nd

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.go.jp/... 5/1/2008
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connection electrode layer to said 4th pad.

[Claim 4]The display according to claim 1 or 2 providing said 1st [ the ] - the 4th terminal pad in
one side of said substrate.

[Claim 5]The display according to claim 4 taking about in said neighborhood of 1 which carries
out a current supply source wire-drawing time, and adjoins said one side of said substrate in a
line and said 2nd electrode connection electrode leading-about line.

[Claim 6]The display according to claim 4 taking about to each of said both sides which carry
out a current supply source wire-drawing time, and adjoin said neighborhood of 1 of said
substrate in a line and said 2nd electrode connection electrode leading-about line.

[Claim 7]The display according to claim 1 or 2 providing said 3rd and 4th terminal pads in a
neighborhood which provided said 1st and 2nd terminal pads of said substrate, and a
neighborhood which counters.

[Claim 8]The display according to any one of claims 2 to 7 providing said 2nd connection
electrode layer on said substrate outside said current supply source line bus line which
connects said current supply source line in common.

[Claim 9]The display according to any one of claims 2 to 7 characterized by said thing [ that
said 2nd connection electrode layer was connected to said current supply source line bus line ]
which carried out the current supply source wire-drawing time, and provided outside a line on
said substrate.

[Translation done.]
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*NOTICES *

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

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

2.**** shows the word which can not be translated.

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

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]The pixel constituted from light emitting devices made to emit light by
this invention's relating to an active matrix type display, especially sending current through
luminous layers, such as an organic semiconductor film, such as EL (electroluminescence)
element or an LED (light emitting diode) element, It is related with the display provided with the
pixel circuit which controls the emission operating of this pixel.

[0002]

[Description of the Prior Art]in recent years, the demand of a personal computer, car
navigation, Personal Digital Assistants, information-and-telecommunications apparatus, or
these diversified products is growing with arrival of a highly informative society. The display
device of a thin shape, a light weight, and low power consumption fits the displaying means of
these products.

The display using electrooptics elements, such as a liquid crystal display or spontaneous light
type EL element or LED, is used.

[0003]The display using a latter spontaneous light type electrooptics element has the features,
like that visibility is good, having a large visual angle characteristic, and it is suitable for
animation display by the high speed response, and it is thought that it is especially suitable for
graphic display. progress of the network technology which makes possible rapid improvement
and video communication of luminous efficiency has [ especially the display using the organic
EL device (: called organic LED device -- it may call for short the following OLED) which makes
an organic matter in recent years a luminous layer ] the high expectation for an OLED display
conjointly. OLED has the diode structure which sandwiched the organic luminous layer by the
electrode of two sheets.

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/1/2008
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[0004]In order to raise the power efficiency in the OLED display (display) constituted using
such an OLED element, the active matrix driven which used the thin film transistor (it is also
hereafter called TFT) as the switching element of a pixel is effective so that it may mention
later. As art driven with active-matrix structure, an OLED display, For example, it writes in
JP,4-328791,A, JP,8-241048,A, or a U.S. Pat. No. 5550066 specification, and is indicated by
international Patent Gazette WO 98/No. 36407 etc. about driver voitage relations.

[0005]The typical pixel structure of an OLED display, the two thin film transistors TFT (the 1st
TFT -- a switching transistor.) which are the 1st and the 2nd active element The 2nd TFT
consists of a pixel driving circuit (henceforth a pixel circuit) which comprises a driver transistor
and one capacitor (storage capacitance: data signal holding element), and controls the light
emitting luminance of OLED by this pixel circuit. A pixel is arranged at each intersection which
arranged the data line of M book with which a data signal (or picture signal) is supplied, and
the scanning line (henceforth a gate line) of N book with which a scanning signal is supplied to
the matrix of the N line xM sequence.

[O006]A sequential scanning signal (gating signal) is supplied to the gate line of N line at the
drive of a pixel, a switching transistor is made into switch-on (turn-on), a vertical scan is
finished once within the 1 frame period Tf, and turn-on voltage is again supplied to the first (1st
line) gate line.

[0007]As for the time when turn-on voltage is supplied to one gate line, below Tf/N becomes in
this drive system. Generally, 1 / about 60 seconds are used as a value of the 1 frame period
Tf. When displaying one frame in the 2 fields, 1 field period is set to one half of 1 frame
periods.

[0008]While turn-on voltage is supplied to a certain gate line, all the switching transistors
connected to the data line will be in switch-on (ON state), and data voltage (picture voltage) is
supplied to the data line of M sequence being simultaneous or one by one synchronizing with
it. This is generally used with an active-matrix-liquid-crystal device.

[0009]Data voltage is turn-on voltage (turn-on is also only hereafter called one.) to a gate line.
the same -- a turn-off -- only -- OFF -- calling -- while being supplied, it is stored in storage
capacitance (capacitor) (held), and 1 frame period (or it is the same as that of 1 field period
and the following) is mostly maintained at those values. The pressure value of storage
capacitance specifies the gate voltage of a driver transistor.

[0010]Therefore, the current value which flows through a driver transistor is controlled, and
luminescence of OLED is controlled. It is usual that it is 1 or less microsecond, and the
response time until voltage is impressed to OLED and the luminescence starts can follow in
footsteps of the early picture (video) of a motion. In order to supply current to a driver
transistor, the current supply source line is formed and the current for a display according to
the data signal held at storage capacitance is supplied from a current supply source line.

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/1/2008
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[0011]By the way, in the active matrix driven, that luminescence is performed over 1 frame
period has realized the well head. As compared with the simple matrix driving which links the
diode electrode of OLED with a scanning line and the data line directly, respectively, and
drives it without providing TFT, the difference is clear.

[0012]In simple matrix driving, since current flows into OLED only in the period when the
scanning line is chosen, in order to obtain luminosity equivalent to luminescence of 1 frame
period only by luminescence of the short period, compared with an active matrix driven, one
times the light emitting luminance of the abbreviated number of scanning lines is needed.
Driver voltage and driving current must be enlarged inevitably, the loss of power consumption,
such as generation of heat, becomes large, and power efficiency falls to it.

[0013]Thus, an active matrix driven is considered to be dominance from a viewpoint of
reduction of power consumption compared with simple matrix driving.

[0014]

[Problem(s) to be Solved by the Invention]in the above-mentioned passive-matrix type display,
the terminal pad for pulling out the scanning line and the data line which carried out crisscross
arrangement to the viewing area on a substrate to the exterior of the viewing area concerned
as it is, connecting with a drive circuit, and connecting a drive circuit with an external circuit is
provided. However, it is difficult to apply such terminal composition to an active-matrix type
display as it is.

[0015]Namely, in the OLED display of an active matrix driven. The current supply source to the
capacitor for holding a display over 1 frame period, Connect one electrode of the capacitor
concerned to the output terminal of a switching transistor, and the electrode of another side is
connected to the common potential line for capacitors, or it has connected with the current
supply source line which supplies current to OLED.

[0016]The block diagram and drawing 10 which explain typically the example of 1 composition
of the conventional display in which drawing 9 used OLED are an explanatory view of the pixel
configuration in drawing 9. Indicator AR which formed this display (image display device) on
substrate SUB which consists of insulation materials, such as glass, by the matrix arrayed of
two or more data-line DL and two or more gate lines GL, i.e., a scanning line, (among a figure)
Data drive circuit DDR, scan drive circuit GDR, and current-supply circuit CSS are arranged
around the inside enclosed with a dotted line, and it is constituted.

[0017]The shift register circuit, level shifter circuit which comprise the single channel type thin
film transistor TFT of only the complementary circuit or N channel by the thin film transistor
TFT of N channel type and P channel type, or P channel, [ DDR / data drive circuit ] It consists
of analog switch circuits etc. Current-supply circuit CSS considers it only as a bus line, and it
can be constituted also so that it may supply from an external power.

[0018]Drawing 9 is the method which formed the common potential line COML for capacitors in
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indicator AR, and the electrode of said other end of a capacitor is connected to this common
potential line COML. The common potential line COML is pulled out from the terminal COMT of
the common-electric-potential supply bus line COMB by the external source of common
electric potential. The method which did not form the common potential line COML but
connected the capacitor to the current supply source line is also known.

[0019]The 1st thin film transistor TFT1 which is a switching transistor arranged to the field to
which pixel PX was surrounded with data-line DL and the gate line GL as shown in drawing 10,
the 2nd thin film transistor TFT2 which are driver transistors, the capacitor CPR, And it
comprises the organic light emitting element OLED. The gate of thin film transistor TFT1 is
connected to the gate line GL, and the drain is connected to data-line DL. The gate of thin fiim
transistor TFT2 is connected to the sauce of thin film transistor TFT1, and one electrode (+
very) of the capacitor CPR is connected at this node.

[0020]Drawing 11 is a block diagram which illustrates further the composition of the display
with the pixel configuration of drawing 10 of drawing 9. The drain of thin film transistor TFT2 is
connected to current supply source line CSL, and sauce is connected to 1st electrode (here
anode) AD of the organic light emitting element OLED. And the other end (- very) of the
capacitor CPR is connected to the common potential line COML which branched from the
common potential line bus line COMB. Data-line DL is driven by data drive circuit DDR, and
the scanning line (gate line) GL is driven by scan drive circuit GDR. Current supply source line
CSL is connected to the source of external current via current-supply circuit CSS or the
terminal of drawing 8 via the current supply source bus line CSLB.

[0021]in drawing 10 and drawing 11, if one pixel PX is chosen with the scanning line GL and
thin film transistor TFT1 carries out turn-on, the picture signal supplied from data-line DL will
be accumulated in the capacitor CPR. And when thin film transistor TFT1 carries out a turn-off,
thin film transistor TFT2 carries out turn-on, the current from current supply source line CSL
flows into the organic light emitting element OLED, and this current continues over about 1
frame period. The current which flows at this time is prescribed by the signal charge
accumulated in the capacitor CPR.

[0022]The operation level of the capacitor CPR is prescribed by the potential of the common
potential line COML. Thereby, luminescence of a pixel is controlled. The current which flows
out of the organic light emitting element OLED flows into the current drawing-out line which is
not illustrated from negative pole CD.

[0023]In this method, since it is necessary to penetrate a part of picture element region, and to
form the common potential line COML, the so-called decline in a numerical aperture will be
brought about, and the improvement in a luminosity as the whole display will be controlled.
[0024]Drawing 12 is the same block diagram as drawing 11 which explains typically other
examples of composition of the conventional display which used OLED. In this example,
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although thin film transistor TFT1 which constitutes each pixel, TFT2, and the basic
arrangement of the capacitor CPR are the same as that of drawing 9, it differs in that the other
end of the capacitor CPR was connected to current supply source line CSL.

[0025]Namely, if one pixel PX is chosen with the scanning line GL and thin film transistor TFT1
carries out turn-on, When the picture signal supplied from data-line DL was accumulated in the
capacitor CPR, thin film transistor TFT1 carried out the turn-off and thin film transistor TFT2
carries out turn-on, The current from current supply source line CSL flows into the organic light
emitting element OLED, and this current continues over about 1 frame period (or 1 field period)
like drawing 10. The current which flows at this time is prescribed by the signal charge
accumulated in the capacitor CPR. The operation level of the capacitor CPR is prescribed by
the potential of current supply source line CSL. Thereby, luminescence of a pixel is controlled.
[0026]In this kind explained by drawing 9 - drawing 12 of display, The source electrode of thin
film transistor TFT2 used as 1st electrode (for example, it is also called anode and electrode
layer of the following 1st) AD of the organic light emitting element OLED is formed with
conductive thin films, such as ITO (indium tin oxide), and 1st electrode AD of each pixel PX is
separated individually.

[0027]Since 2nd electrode (for example, it is also called negative pole and electrode layer of
the following 2nd) CD that constitutes a light emitting device is located in the top layer of an
element, it has a possibility that the open air may be touched on directly and corrosion may
arise. Usually, the 2nd electrode layer is formed in the common poor film about all the pixels,
and needs to take connection electrically with the exterior. When the drawer of the terminal for
the current supply source to this 2nd electrode layer CD is directly carried out to the terminal
area (terminal pad) of a substrate by extension of the 2nd electrode layer concerned, near

[ that ] the terminal area, generating of corrosion takes place easily by contact with the open
air.

[0028]Drawing 13 is a sectional view explaining the structure near 1 pixel of a display where
the organic light emitting element was used. The polysilicon semiconductor layer PSI to which
this display makes low temperature polysilicon suitable on glass substrate SUB, 1st insulating-
layer 1S1, gate wire [ which is scanning wiring ] (gate electrode) GL, and 2nd insulating-layer
IS2, source electrode SD [ which was formed with aluminum wiring ], and 3rd insulating-layer
IS3, the protective film PSV, 1st electrode layer AD, organic luminous layer OLE, and 2nd
electrode layer CD are accumulated, and it is constituted.

[0029]If the polysilicon semiconductor layer PSI and the thin film transistor (this thin film
transistor is a driver transistor) which comprises gate wire GL and source electrode SD are
chosen, The organic light emitting element formed with 1st electrode layer AD, organic
luminous layer OLE, and 2nd electrode layer CD linked to source electrode SD emits light, and
the light L is emitted outside from the substrate SUB side.
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[0030]If 2nd electrode layer CD of the pixel concerned has partial corrosion and degradation at
this time, the current which flows from current supply source line CSL is not fully supplied, or
the pixel concerned will be bypassed and it will flow, and luminescence becomes insufficient or
light will be emitted at all. As a result, display failures, such as what is called a point defect and
a field defect, are brought about.

[0031]The purpose of this invention improves the feed structure to the 2nd electrode layer that
constitutes a pixel, prevents the corrosion of the 2nd electrode layer, and there is in providing
the display which enabled the quality display.

[0032]

[Means for Solving the Problem]in order to attain the above-mentioned purpose, this invention
formed the 2nd connection electrode layer on a substrate, connected the 2nd electrode layer
to this 2nd connection electrode layer by a contact hole, and a leader of the 2nd electrode
layer used it as lower layer wiring covered with a protective film on a substrate.

[0033]By having had this composition, corrosion of the negative pole is prevented and a
display of high-reliability which enabled a quality display is provided. It is as follows when a
more concrete example of composition of this invention is described. Namely, it has a pixel for
every intersection of two or more data lines which intersect two or more scanning lines by
which the matrix arrayed was carried out into a viewing area on (1) board, and said two or
more scanning lines, Equip said pixel with a current supply source line which supplies current
for a display, and said pixel, An active element chosen with said scanning line, and a data
holding element holding a data signal supplied from said data line by turn-on of this active
element, And the 1st electrode layer that is provided with a light emitting device which emits
light with current supplied from said current supply source line according to a data signal held
at said data holding element, and drives said light emitting device by said active element,
Comprise an organic luminous layer applied on said 1st electrode layer, and the 2nd electrode
layer formed on said organic luminous layer, and from said 2nd electrode layer on said
substrate in a lower layer. And it has the 2nd connection electrode layer covered with an
insulation or a protective film, and said 2nd electrode layer was connected to said 2nd
connection electrode layer by a contact hole.

[0034]The 1st terminal pad that supplies a data signal to said data drive circuit from an
external circuit in (2) and (1) at the outside of said viewing area of said substrate, It had the
2nd terminal pad that supplies a scanning signal to said scan drive circuit, the 3rd terminal pad
that supplies current to said current supply source bus line, and the 4th terminal pad linked to
said 2nd connection electrode layer.

[0035]In (3) and (2), it had the 2nd electrode connection electrode leading-about [ which
connects a line and said 2nd connection electrode layer to said 4th pad by carrying out a
current supply source wire-drawing time ] line which connects to said 3rd terminal pad a

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/1/2008
301



JP,2002-287663,A [DETAILED DESCRIPTION] Page 7 of 13

current supply source line bus line which connects said current supply source line in common.
[0036]In (4), (1), or (2), said 1st [ the ] - the 4th terminal pad were provided in one side of said
substrate.

[0037]In (5) and (4), it took about in a neighborhood of said 1 which adjoins said one side of
said substrate in a line and said 2nd electrode connection electrode leading-about line by
carrying out a current supply source wire-drawing time.

[0038]In (6) and (4), it took about to said each of both sides which adjoin said neighborhood of
1 of said substrate in a line and said 2nd electrode connection electrode leading-about line by
carrying out a current supply source wire-drawing time.

[0039]In (7), (1), or (2), said 3rd and 4th terminal pads were provided in a neighborhood which
provided said 1st and 2nd terminal pads of said substrate, and a neighborhood which
counters.

[0040]it set they to be [ any of (8) and (2) - (7) ], and said 2nd connection electrode layer was
provided on said substrate outside said current supply source line bus line which connects said
current supply source line in common.

[0041]it set they to be [ any of (9) and (2) - (7) ], and said 2nd connection electrode layer was
provided on said substrate outside said current supply source line leading-about line where it
was connected to said current supply source line bus line.

[0042]It cannot be overemphasized that various change is possible without not limiting this
invention to composition of the above-mentioned example constituted and mentioned later,
and deviating from technical thought of this invention. Other purposes and composition of this
invention will become clear from a statement of an embodiment mentioned later.

[0043]

[Embodiment of the Invention]Hereafter, with reference to the drawing of an example, it
explains in detail about an embodiment of the invention. Although not illustrated, the organic
luminous layer which it has in each pixel explained henceforth is the luminosity proportional to
a current value, And there are a thing to which make light emit by the color (white is also
included) depending on the organic materials, and monochrome or a colored presentation is
made to perform, and a thing which makes a colored presentation perform to the organic layer
of white light combining light filters, such as red, green, and blue.

[0044]Drawing 1 is a block diagram which illustrates typically the composition of the 1st
example of the display by this invention. The display of this example has scan drive circuit
GDR and data drive circuit DDR on glass substrate SUB.

[0045]And 1 pixel is formed in data-line DL driven by the scanning line GL driven by scan drive
circuit GDR formed in the matrix (scanned), and data drive circuit DDR, and the field
surrounded by current supply source line CSL. Terminal pad PAD1 for supplying the signal
and voltage from an external circuit to scan drive circuit GDR and data drive circuit DDR and
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PAD?2 are formed in the neighborhood of one of substrate SUB.

[0046]Drawing 2 is a lineblock diagram of the 1-pixel pixel circuit in drawing 1. 1 pixel of outline
composition of this example is formed in the field surrounded by data-line DL (m+1), the
scanning line GL (n+1), GL (n), and current supply source line CSL. Here, the scanning line
scanned now (chosen) is explained as GL (n+1).

[0047]lts attention is paid to pixel PX among two or more pixels chosen with the scanning line
GL (n+1). A switching transistor and thin film transistor TFTof ** 2nd2 are driver transistors thin
film transistor TFTof ** 1st which is active element1. The 1st gate of thin film transistor TFT1 is
connected to the scanning line GL (n+1), the drain is connected to data-line DL (m+1), and
sauce is connected to the gate of 2nd thin film transistor TFT2.

[0048]The 2nd drain of thin film transistor TFT2 is connected to current supply source line CSL
to which current is supplied from current supply source line bus-line CSB shown in drawing 1.
And the sauce is connected to 1st electrode layer AD of OLED24. One terminal of the
capacitor CPR as a data signal holding element is connected with the 1st sauce of thin film
transistor TFT1 at the node of the 2nd gate of thin film transistor TFT2, and the terminal of
another side is connected to the last scanning line GL (n).

[0049]In 1 pixel of circuitry shown in drawing 2, one terminal of the capacitor CPR connected
with the 1st sauce of thin film transistor TFT1 at the node of the 2nd gate of thin film transistor
TFT2 is + pole, and the terminal of another side connected to the scanning line GL (n) is -
pole.

[0050]The organic light emitting element OLED is the composition which sandwiched the
organic luminous layer (not shown) between 1st electrode layer AD and 2nd electrode layer
CD, 1st electrode layer AD was connected to the 2nd source electrode of thin film transistor
TFT2, and 2nd electrode layer CD was poor-formed over all the pixels, and is connected to the
2nd connection electrode layer CNTB of drawing 1.

[0051]This 2nd connection electrode layer CNTB is what is called current drawing-out wiring
(electrode), It is formed in the lower layer of a substrate at said terminal pad PAD1, PAD2, and
a same layer, 2nd electrode layer CD is connected in the contact hole CNT, and it is
connected to terminal PAD4 formed in said terminal pad PAD1, PAD2, and a same layer with
the 2nd electrode connection electrode leading-about line CNTL.

[0052]it is connected to terminal PAD3 which carried out the current supply source wire-
drawing time also of the current supply source line CSL which is wiring of the 1st electrode
layer to current supply source line bus-line CSB, and was formed in said terminal pad PAD1,
PAD2, and a same layer with the line CSLL. The 2nd connection electrode layer CNTB of the
above is arranged rather than current supply source line bus-line CSB the outside of a
substrate, and inside sealing region SL of the substrate shown by the dotted line.

[0053]Thus, the 2nd connection electrode layer CNTB that connects 2nd electrode layer CD in
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the contact hole CNT rather than current supply source line bus-line CSB on the outside of
substrate SUB. And the layout on the substrate in the method which connects with an external
circuit via a flexible printed circuit board by having arranged inside a seal area at one side
becomes easy.

[0054]it is written in KONDESA CPR by the 1st turn-on of thin film transistor TFT1, As charge
quantity. The held data signal the current from current supply source line CSL as a current
amount controlled by charge quantity (the gradation of a data signal is shown) held at the
capacitor CPR concerned by the 2nd [ accompanying the 1st turn-off of thin film transistor
TFT1 ] turn-on of thin film transistor TFT2. it passes to organic light emitting element OLE.
[0055]The organic light emitting element OLED emits light by the color depending on the
material of organic luminous layer OLE which is the luminosity mostly proportional to the
current amount supplied, and constitutes the organic light emitting element concerned. In the
case of a colored presentation, organic luminous layer material is usually changed for every
red and green and blue pixel, or it uses the combination of a white organic luminous layer
material and the light filter of each color.

[0056]Analog quantity or the digital variable of time sharing may be sufficient as how to give a
data signal. Gradation control may combine red and the area gradation system which divided
the area of each green and blue pixel.

[0057]In this example, current supply source line bus-line CSB, The current which flows out of
2nd electrode layer CD after the emission operating of each pixel circuit. It constitutes from the
2nd connection electrode layer CNTB that is the current drawing-out wiring which was formed
in the lower layer of a substrate, and which was formed [ all the / pixel ] so that it may be made
to flow out of terminal pad PAD4 into an external circuit with the 2nd electrode connection
electrode leading-about line CNTL.

[0058]Therefore, in this example, 2nd electrode layer CD common to all the pixels poor-formed
in the upper layer is connected to the 2nd connection electrode layer CNTB in the contact hole
CNT. The 2nd electrode connection electrode leading-about line CNTL is formed in the 2nd
connection electrode layer CNTB and a same layer.

[0059]Usually, in this kind of display, in order to secure reliability, the sealing structure which
used the can etc. is adopted. The seal area for pasting up this closure canning is established
in substrate SUB. The 2nd above-mentioned connection electrode layer CNTB and the 2nd
electrode connection electrode leading-about line CNTL are formed inside this seal area. And
the 2nd above-mentioned connection electrode layer CNTB is arranged on the outside of
current supply source line bus-line CSB at least.

[0060]Since the 2nd connection electrode layer CNTB of the above is formed in the lower layer
of a substrate and an insulating layer and a protective film are laminated on it, The 2nd
electrode and since contact with the open air also including the 2nd electrode connection
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electrode leading-about line is lost preferably and the corrosion is prevented the 2nd
connection electrode layer, reliability can improve and the display which enabled the quality
display can be provided. Although one may be sufficient as the number of the above-
mentioned contact hole, since the provided direction can stabilize for it and send more current,
it has been provided by this example. [ two or more ]

[0061]The mimetic diagram near [ where drawing 3 explains the luminescence mechanism of
the display by this invention ] 1 pixel, and drawing 4 are the mimetic diagrams explaining the
connection section of the 2nd electrode layer and the 2nd connection electrode layer. The
same reference mark as drawing 1 corresponds to identical parts. The arrow shown with the
reference mark | in a figure shows the course of the current which contributes to luminescence.

[0062]Thin film transistor TFT2 is a driver transistor. When this thin film transistor TFT2 is
chosen with the gate line GL, from the current supply source line which branched from the
current supply source line bus line. The current | of the current value of the gradation
according to the data signal held at the capacitor is supplied to 1st electrode layer AD of the
organic light emitting element OLED through the thin film transistor TFT2 concerned.
[0063]The electron from 2nd electrode layer CD and the hole from 1st electrode layer AD
recombine the organic light emitting element OLED within the organic luminous layer OLE, and
it emits light in the light L of a spectrum according to the material property of the organic
luminous layer OLE concerned. Although 1st electrode layer AD is independent for every pixel,
2nd electrode layer CD is formed in the shape of a poor film about all the pixels. The current |
which passed along the organic light emitting element OLED from thin film transistor TFT2
flows out of the 2nd electrode connection electrode leading-about line CNTL of drawing 1 into
terminal pad PAD4 through the 2nd connection electrode layer CNTB shown in drawing 4 from
2nd electrode layer CD. The matrix arrayed of a majority of such pixels is carried out, and a
two-dimensional display is constituted.

[0064]Drawing 5 is a block diagram which illustrates typically the composition of the 2nd
example of the display by this invention. The same reference mark as drawing 1 corresponds
to the same functional division. Two terminal pad PAD3 of current supply source line bus-line
CSB and PAD3' which connect current supply source line CSL in this example, And terminal
pad PAD4 of the 2nd connection electrode layer CNTB was provided in the neighborhood of 1
of the substrate with which terminal pad PAD1 of a data drive circuit and terminal pad PAD2 of
scan drive circuit GDR are arranged, and the neighborhood of the opposite hand.

[0065]The layout on a substrate becomes easy by being the outside of substrate SUB and
having arranged the 2nd connection electrode layer CNTB that connects 2nd electrode layer
CD in the contact hole CNT inside a seal area rather than current supply source line bus-line
CSB, also by this example.
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[0066]The current supply source line leading-about line CSLL taken about like this example to
current supply source line bus-line CSB to the terminal pad PAD3, and PAD3'. And since the
leading-about length on the substrate of the 2nd electrode connection electrode leading-about
line CNTL which connects between terminal pad PAD4 with the 2nd connection electrode layer
CNTB becomes short, a more uniform current supply source and current drawing out become
possible. The emission distribution in a viewing area becomes uniform by this, and a more
nearly quality display is obtained. It may be either, although a current supply source wire-
drawing time is carried out and the line CSLL is made into two. As shown in drawing 5, a
current supply source wire-drawing time is carried out, and when current supply source line
bus-line CSB reaches on the other hand, and the drawer of the line CSLL is carried out from
another side, respectively and it is made into two, it is effective in symmetry becoming good.
[0067]By this example, the 2nd connection electrode layer CNTB that connects 2nd electrode
layer CD in the contact hole CNT rather than current supply source line bus-line CSB on the
outside of substrate SUB. And the layout on the substrate in the method which connects with
an external circuit by two sides which counter via a flexible printed circuit board by having
arranged inside a seal area becomes easy.

[0068]By having had composition of this example, since a circuit pattern [ / near the seal area |
decreases, the shelter of the UV light at the time of carrying out UV curing of the sealing
material can decrease, and the sealing material concerned can be stiffened effectively.
Positive closure is attained by this and the reliability of a display can be improved further.
[0069]Drawing 6 is a block diagram which illustrates typically the composition of the 3rd
example of the display by this invention. The same reference mark as drawing 1 corresponds
to the same functional division. In this example. Pad PAD3 of current supply source line bus-
line CSB and terminal pad PAD4 of the 2nd connection electrode layer CNTB which connect
current supply source line CSL were distributed and provided in the both ends of the
neighborhood of 1 of the substrate with which terminal pad PAD1 of a data drive circuit and
terminal pad PAD2 of scan drive circuit GDR are arranged.

[0070]Like said 1st [ the ] - the 2nd example, rather than current supply source line bus-line
CSB, it is the outside of substrate SUB and the 2nd connection electrode layer CNTB that
connects 2nd electrode layer CD in the contact hole CNT has been arranged inside a seal
area. Since other composition is the same as that of drawing 1, repeated explanation is
omitted.

[0071]Also by this example, the 2nd connection electrode layer CNTB that connects 2nd
electrode layer CD in the contact hole CNT rather than current supply source line bus-line CSB
on the outside of substrate SUB. And the layout on the substrate in the method which connects
with an external circuit via a flexible printed circuit board by having arranged inside a seal area
at one side becomes easy.

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwwwd.ipd... 5/1/2008
306



JP,2002-287663,A [DETAILED DESCRIPTION] Page 12 of 13

[0072]Drawing 7 is a block diagram which illustrates typically the composition of the 4th
example of the display by this invention. The same reference mark as drawing 1 corresponds
to the same functional division. In this example. Pad PAD3 of current supply source line bus-
line CSB and terminal pad PAD4 of the 2nd connection electrode layer CNTB which connect
current supply source line CSL were provided in the neighborhood of 1 of the substrate with
which terminal pad PAD1 of a data drive circuit and terminal pad PAD2 of scan drive circuit
GDR are arranged, and the neighborhood of the opposite hand.

[0073]Like said 1st [ the ] - the 3rd example, rather than current supply source line bus-line
CSB, it is the outside of substrate SUB and the 2nd connection electrode layer CNTB that
connects 2nd electrode layer CD in the contact hole CNT has been arranged inside a seal
area.

[0074]Also by this example, the 2nd connection electrode layer CNTB that connects 2nd
electrode layer CD in the contact hole CNT rather than current supply source line bus-line CSB
on the outside of substrate SUB. And the layout on the substrate in the method which connects
with an external circuit by two sides which counter via a flexible printed circuit board by having
arranged inside a seal area becomes easy. Since other composition is the same as that of
drawing 6, repeated explanation is omitted.

[0075]The current supply source line leading-about line CSLL taken about from current supply
source line bus-line CSB to the terminal pad PAD3 like this example. And since the leading-
about length on the substrate of the 2nd electrode connection electrode leading-about line
CNTL which connects between terminal pad PAD4 with the 2nd connection electrode layer
CNTB becomes short, a more uniform current supply source and current drawing out become
possible. The emission distribution in a viewing area becomes uniform by this, and a more
nearly quality display is obtained.

[0076]By having had composition of this example, since a circuit pattern [/ near the seal area ]
decreases, the shelter of the UV light at the time of carrying out UV curing of the sealing
material can decrease, and the sealing material concerned can be stiffened effectively.
Positive closure is attained by this and the reliability of a display can be improved further.
[0077]in the 2nd explained above - the 4th example, a current supply source wire-drawing time
is carried out, and the line CSLL and the 2nd electrode connection electrode leading-about line
CNTL can form wiring of respectively sufficient thickness for the large field on a substrate
which is a current path, and can secure a stable current path. Especially, like the 2nd example
and the 4th example, when the distance between pads is short, a more stable current path can
be secured.

[0078]Drawing 8 is a block diagram which illustrates typically the composition of the 5th
example of the display by this invention. The same reference mark as drawing 1 corresponds
to the same functional division. In this example, on the substrate, the neighborhood which has
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arranged terminal PAD 1-4 was adjoined, and the 2nd connection electrode layer CNTB was
formed with said gate scan drive circuit GDR the neighborhood of an opposite hand, and
outside said current supply source line leading-about line CSLL.

[0079]BYy this example, the 2nd connection electrode layer CNTB that connects 2nd electrode
layer CD in the contact hole CNT from the current supply source line leading-about line CSLL
which takes about current supply source line bus-line CSB to terminal pad PAD3 on the
outside of substrate SUB. And by having arranged inside a seal area, it becomes gate scan
drive circuit GDR and a layout of symmetrical arrangement, and can be considered as the
arrangement which balance was able to take as a whole. Since other composition is the same
as that of drawing 1, repeated explanation is omitted.

[0080]Like this example, since the leading-about length on the substrate of terminal pad PAD4
and the 2nd electrode connection electrode leading-about line CNTL becomes short, a more
uniform current supply source and current drawing out become possible. The emission
distribution in a viewing area becomes uniform by this, and a more nearly quality display is
obtained.

[0081]Although each of above-mentioned examples can make each of the 1st electrode layer
and the 2nd electrode layer correspond to catholyte and a positive electrode layer, this
invention is applicable similarly to the structure which replaced these. This invention is not
restricted to the display using the above-mentioned OLED, and can be applied like other
displays which display by the same emission operating as OLED.

[0082]

[Effect of the Invention]As explained above, according to this invention, since corrosion the
electrode layer which constitutes the pixel of a display, and near [ its ] the terminal is
prevented, there is no generating of display failure. Current can stably and fully be supplied
through a current supply source line, and the display which enabled the quality display can be
provided.

[Translation done.]
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*NOTICES *

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

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

2.**** shows the word which can not be translated.

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

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1]lt is a block diagram which illustrates typically the composition of the 1st example of
the display by this invention.

[Drawing 2]lt is a lineblock diagram of the 1-pixel pixel circuit in drawing 1.

[Drawing 3]it is a mimetic diagram explaining the luminescence mechanism of the display by
this invention near 1 pixel.

[Drawing 4]lt is a mimetic diagram explaining the connection section of the 2nd electrode layer
of a display and the 2nd connection electrode layer by this invention.

[Drawing 5]lt is a block diagram which illustrates typically the composition of the 2nd example
of the display by this invention.

[Drawing 6]t is a block diagram which illustrates typically the composition of the 3rd example
of the display by this invention.

[Drawing 7]it is a block diagram which illustrates typically the composition of the 4th example
of the display by this invention.

[Drawing 8]lt is a block diagram which illustrates typically the composition of the 5th example
of the display by this invention.

[Drawing 9]It is a block diagram explaining the example of composition of the conventional
display using an organic light emitting element.

[Drawing 10]It is an explanatory view of the pixel configuration in drawing 9.

[Drawing 11]lt is a block diagram which illustrates further the composition of the display with
the pixel configuration of drawing 10 of drawing 9.

[Drawing 12]It is the same block diagram as drawing 11 which explains typically other
examples of composition of the conventional display using an organic light emitting element.
[Drawing 13]It is a sectional view explaining the structure near 1 pixel of the display using an
organic light emitting element.
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JP,2002-287663,A [DESCRIPTION OF DRAWINGS] Page 2 of 2

[Description of Notations]

SUB Substrate

GL gate line (scanning line)

DL data line

CSL Current supply source line

CSB Current supply source line bus line

CSLL A current supply source wire-drawing time is carried out, and it is a line.
CD Negative pole

CDT Contact hole

CNTB Negative pole connection electrode layer

CNTL Negative pole bonding electrode leading-about line
AD Anode

OLE Organic luminous layer

OLED Organic light emitting element.

[Translation done.]
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OLIFF & BERRIDGE, PLC Attorney Docket No.: _117390
Telephone: (703) 836-6400
Facsimile: (703) 836-2787

CUSTOMER NUMBER 25944 AMENDMENT TRANSMITTAL
In re the Application of

Yojiro MATSUEDA et al. Group Art Unit: 2821

Application No.: 10/676,067 Examiner: DUONG

Filed: October 2, 2003
For: ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE AND ELECTRONIC APPARATUS

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

Sir:

Transmitted herewith is an Amendment in the above-identified application.
[0 Entitlement to small entity status is hereby asserted.
O sman entity status of this application has been established.

Any additional claim fees have been calculated as shown below:

SMALL OTHER THAN A
{(Column 1) (Column 2) (Column 3) ENTITY SMALL ENTITY
CLAIMS
REMAINING HIGHEST NO. .
AFTER PREVIOUSLY PRESENT ADDL || OR ADD'L
AMENDMENT PAID FOR EXTRA RATE ‘FEE RATE FEE
TOTAL CLAIMS * MINUS **20 = x 25 $ x 50 $
INDEP CLAIMS *7 MINUS **36 =1 x 105 3 x 210 $ 210.00
D FIRST PRESENTATION OF MULTIPLE DEP. CLAIM + 185 $ OR || +370 $
$ $ 210.00

* If the entry in Column 1 is less than the entry in Column 2, write "0" in Column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, write 20" in this space.
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, write "3" in this space.

The "Highest Number Previously Paid For" in this space (Total or Independent) is the highest number found from
the equivalent box in Column 1 of a prior Amendment or the number of claims originally filed.

DX Check No. 206864 in the amount of $210 00 is attached. The Commissioner is hereby authorized to charge any
other fees that may be required to complete this filing, or to credit any overpayment, to Deposit Account
No. 15-0461.

Respectfully submitted,
5 \
James A. Oliff

Registration No. 27,075

Moshe K. Wilensky
Registration No. 56,263

JAO:MKW/jfb
Date: June 19, 2008
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yojiro MATSUEDA et al. Group Art Unit: 2821
Application No.: 10/676,067 Examiner: D. DUONG
Filed: October 2, 2003 Docket No.: 117390

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

AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In reply to the March 19, 2008 Office Action, please consider the following:
Amendments to the Specification;
Amendments to the Drawings include an attached replacement sheet;

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

Remarks.

86/20/2008 SZEWDIE! GBBBBAAS 18676867
81 FC:1281 216.88 0p
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Application No. 10/676,067

Amendments to the Specification:
Please replace paragraph [0025] with the following rewritten paragraph:

[0025] Fig. 6(a) through Fig. 6(f) are explanatory diagrams for describing application
examples employing the organic EL display according to the present invention-invention;

[0025.1] Fig. 7 is an explanatory diagram for describing a wiring layout according to

a fourth embodiment.

[0025.2] Fig. 8 is an explanatory diagram for describing a wiring layout according to

a fifth embodiment.
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Application No. 10/676,067

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:

an electric power supply circuit;

a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from the electric power supply circuit, the plurality
of pixels making up a plurality of pixel groups formed of a series of pixels arrayed in at least
one direction of the-a row direction and the-a column direction, a plurality of line forming
regions being formed between adjacent pixel groups of the plurality of pixel groups, and each
of the line forming regions being formed with generally the same width;

a plurality of electric power lines with different widths to supply driving

voltage to the electro-optical devices; and

a first line forming region having at least two electric power lines selected
from the plurality of power lines with different widths: and

a second line forming region having at least one data line selected from a

plurality of data lines,

wherein the first and the second line forming regions are either both in the

column direction or both in the row direction.
2. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;

a plurality of data lines;
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a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and
a plurality of electric power lines with different widths to supply driving

voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction;
a plurality of line forming regions being formed between adjacent pixel groups

of said plurality of pixel groups, wherein at least one of the line forming regions contains

lines chosen from at least two of the following groups: (1) at least two electric power lines of

the plurality of electric power lines with different widths, (2) at least one scan line of the

plurality of scan lines, and (3) at least one data line of the plurality of data lines; and

a sum of widths of a plurality of lines including at least one electric power line

formed in one line forming region is approximately the same as that of a sum of Widths ofa
plurality of lines formed in anothef line forming region.
3. (Currently Amended) An electro-optical device, comprising:
a plurality of scan lines;

a plurality of data lines;
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a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of the plurality
of pixel groups, and both at least two electric power lines of the plurality of electric power
lines and at least one scan line of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regiens-regions,

a sum of widths of a plurality of lines including at least one electric power line

formed in one line forming region is approximately the same as that of a sum of widths of a

plurality of lines formed in another line forming region.

4, (Previously Presented) An electro-optical device, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels, disposed at portions corresponding to intersections of the
scan lines and the data lines, including electro-optical devices; and

a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices;

the plurality of pixels making up a plurality of pixel groups formed of a series
of pixels arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel groups of said plurality

of pixel groups, and both at least two electric power lines of the plurality of electric power
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lines and at least one data line of the plurality of data lines being formed in at least one line
forming region of the plurality of line forming regions; and

a sum of widths of a plurality of lines including at least one electric power line
formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.

5. (Previously Presented) The electro-optical device according to Claim 2, the
line forming regions being formed with generally the same width.

6. (Canceled)

7. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical device being a light-emission device;

and the electric power lines being formed with different widths corresponding
to the emission light color of said light-emission device.

8. (Previously Presented) The electro-optical device according to Claim 7, the
color of the light which is to be emitted being at least one of red, green, and blue.
9. (Previously Presented) The electro-optical device according to Claim 1, the
electro-optical device being an electro-luminescence device.
10. (Previously Presented) An electronic apparatus, comprising:
the electro-optical device according to Claim 1.
11. (Currently Amended) A matrix substrate, comprising:

a plurality of pixel electrodes disposed in the form of a matrix, the plurality of
pixel electrodes making up a plurality of pixel electrode groups formed of a series of pixel
electrodes arrayed in at least one direction of the row direction and the column direction, a
plurality of line forming regions being formed between adjacent pixel electrode groups of the
plurality of pixel electrode groups, and the line forming regions being formed with generally

the same width;
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a plurality of electric power lines with different widths to supply voltage to the

plurality of pixel electrodes; and

a first line forming region having at least two electric power lines selected

from the plurality of power lines with different widths; and

a second line forming region having at least one data line selected from a

plurality of data lines,

wherein the first and the second line forming regions are either both in the

column direction or both in the row direction.

12, (Currently Amended) A matrix substrate, comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixel electrodes disposed at portions corresponding to
intersections of the scan lines and the data lines;

a plurality of electric power lines with different widths to supply voltage to the
plurality of pixel electrodes;

the plurality of pixel electrodes making up a plurality of pixel electrode groups
formed of a series of pixel electrodes arrayed in at least one direction of the row direction and

the column direction;direction; &

A———A A §
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a plurality of line forming regions being formed between adjacent pixel

electrode groups of said plurality of pixel electrode groups, wherein at least one of the line

forming regions contains lines chosen from at least two of the following groups: (1) at least
two electric power lines of the plurality of electric power lines with different widths, (2) at

least one scan line of the plurality of scan lines, and (3) at least one data line of the plurality

of data lines; and

a sum of the widths of a plurality of lines including at least one electric power
line formed in one line forming region is approximately the same as that of the sum of the
widths of a plurality of lines formed in another line forming region.

13. (Previously Presented) The electro-optical device accAording to claim 1, each
of the line forming regions being formed in at least one direction of the row direction and the
column direction with generally the same pixel pitch.

14. (Currently Amended) The electro-optical device according to claim 1,

wherein the

groupings of

lines that constitute each line forming region are grouped in the same manner repeatedly in at

least one direetion-of the row direction and the column direction.

15. (Previously Presented) The electro-optical device according to claim 1,
wherein a sum of widths of a plurality of lines including at least one electric power line
formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.

16. (Previously Presented) The electro-optical device according to claim 11,
wherein a sum of widths of a plurality of lines including at least one electric power line
formed in one line forming region is approximately the same as that of a sum of widths of a
plurality of lines formed in another line forming region.

17. (New) An electro-optical device, comprising:

9.
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an electric power supply circuit;

a plurality of pixels, disposed in the form of a matrix, including electro-optical
devices driven by receiving electric power from the electric power supply circuit, the plurality
of pixels making up a plurality of pixel groups formed of a series of pixels arrayed in at least
one direction of the row direction and the column direction, a plurality of line forming regions
being formed between adjacent pixel groups of the plurality of pixel groups, and each of the
line forming regions being formed with generally the same width;

a plurality of electric power lines with different widths to supply driving
voltage to the electro-optical devices;

a first line forming region having at least two electric power lines selected
from the plurality of power lines with different widths; and

a second line forming region having at least one data line selected from a
plurality of data lines,

wherein the first and the second line forming regions are either both in the

column direction or both in the row direction.

-10-

332



Application No. 10/676,067

Amendments to the Drawings:

The attached drawing sheets add Figs. 7 and 8.

Attachments: New Sheets
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REMARKS

Claims 1-5 and 7-17 are pending in this application. By this Amendment, claims 1, 2,
3,11, 12 and 14 are amended, claim 17 is added, Figs. 7 and 8 are added, and the
specification is amended to identify the new figures. Claim 12 is amended for improved
clarity. Support for the other amended claims .can be found, for example, in Fig. 3 and
paragraphs [0030]-[0033] of the specification. No new matter is added.

Applicants appreciate the courtesies shown to Applicants' representative by Examiners
Duong and Tran in the May 19, 2008 personal interview. Applicants' separate record of the
substance of the interview is incorporated into the following remarks.

L §112 Rejection of Claims 2-5 and 12

The Office Action rejects claims 2-5 and 12 under 35 U.S.C. §112, first paragraph, for
failing to comply with the written description requirement. This rejection is respectfully
traversed.

During the May 19 interview, the Examiners asserted that claims 2-4 (and 12) were
not supported by the specification and figures. The Examiners asserted, for example, that
claim 3 recités "a plurality of line forming regions...and both at least two electric power lines
of the plurality of electric power lines and at least one scan line of the plurality of scan lines
being formed in at least one line forming region" (emphasis added).

The Examiners indicated that neither the specification, nor the figures, support a line
forming region having two power lines and a scan line. The Examiners indicated, for
example, that Fig. 4 shows line forming region 51 having one power line and one scan line,
and line forming region 41 having 3 power lines, but no line forming region having two
power lines and a scan line.

Applicant respectfully asserts that the Examiners are impermissibly narrowing the

scope of support provided by the specification to the particular illustrative embodiments

-11-
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shown in the figures. Paragraphs [0030]-[0033] of the specification fully support claims 2-4
and 12. Specifically, paragraph [0030], in conjunction with Fig. 3, explains that a basic
premise of the invention is to ensure that the line forming regions, for example regions 31-34
in Fig. 3, all have the same width. The illustrative embodiment, shown in Fig. 3, groups a
single power line (Vdd-R) in region 31, two data lines in region 32, two power lines in region
33, and a single data line in region 34.

However, paragraph [0033] explicitly states that this grouping is one illustrative.
Paragraph [0033] further states that the invention is not limited to only two lines, or only the
specifically discussed combinations of lines, in each region. As such, as long as the power,
scan and data lines are combined in such a manner as to create uniform width in each line
forming region, any combination of any number of various lines is supported.

Claims 2-4 and 12 are such combinations, which happen to use larger numbers of
power and scan lines than shown in the illustrative embodiment of Figs. 3 and 4.
Nevertheless, applicant respectfully submits the claims are fully supported by the
specification. As such, withdrawal of the rejection is respectfully requested.

II. §112 Rejection of Claim 14

Claim 14 is rejected under 35 U.S.C. §112, second paragraph, for allegedly being
indefinite. This rejection is respectfully traversed.

The Office Action asserts that the claim term "the combination of the plurality of
lines" is indefinite because it is unclear which lines the claim is referring to. Claim 14, as
amended, recites that the "groupings of lines that constitute each line forming region are
grouped in the same manner repeatedly in at least one of the row direction and the column
direction." Applicant submits claim 14 is now sufficiently definite. As such, withdrawal of

the rejection is respectfully requested.

-12-
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III.  Objection to the Drawings

The Office Action objects to the drawings for failing to identify all of the features of
claims 2-5 and 12.

New Figs. 7 and 8 have been added. These figures, which are supported by
paragraphs [0030]-[0033] (as discussed above), support claims 2-5 and 12. Thus, withdrawal
of the objection is respectfully requested.

IV.  §103(a) Rejection of Claims 1, 7-11 and 13-16

Claims 1, 7-11 and 13-16 are rejected under 35 U.S.C. §103(a) over U.S. Patent App.
No. 2001/0048106 to Tanada in view of U.S. Patent No. 6,825,820 to Yamazaki et al
("Yamazaki"). This rejection is respectfully traversed. |

Claims 1 and 11, as amended, recite that the electro-optical device has "a first line
forming region having at least two electric power lines; and a second line forming region
having at least one data line selected from a plurality of data lines, wherein the first and the
second line forming regions are either both in the column direction or both in the row
direction." Applicant respectfully asserts Tanada and Yamazaki do not disclose these
features. As such, withdrawal of the rejection is respectfully requested.

V. §103(a) Rejection of Claims 2-5 and 12

Claims 2, 4-5 and 12 are rejected under 35 U.S.C. §103(a) over U.S. Patent
Publication No. 2003/0076046 to Komiya et al ("Komiya") in view of Yamazaki. Claim 3 is
rejected under 35 U.S.C. §103(a) over U.S. Patent No. 6,633,135 to Nara et al ("Nara") in
view of Yamazaki. These rejections are respectfully traversed.

Claims 2 and 12, as amended, recite that at least one line forming region will contain
"lines chosen from at least two of the following groups: (1) at least two electric power lines of
the plurality of electric power lines with different widths, (2) at least one scan line of the

plurality of scan lines, and (3) at least one data line of the plurality of data lines." Likewise,

-13-
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claim 3 recites that the line forming regions contains both two electric power lines and a scan
line. The current §103(a) rejections do not address where the applied references disclose
these features. Rather, the current rejections are substantively identical to the rejections of
these claims from the previous Office Action. Applicant presumes the Office Action chose to
give no patentable weight to the above features, in light of the §112 rejection.

However, these features are supported by the specification, as discussed above.
Therefore, because the Office Action does not address where these features are disclosed in
the applied references, the Office Action fails to present a prima facie case that the applied
references disclose or suggest every feature of claims 2-4 and 12. As such, withdrawal of the
rejections of claims 2-4 and 12, and claim 5 depending therefrom, is respectfully requested.
VI Conclusion

Applicants also submit claim 17 is in condition for allowance, for both the reasons
discussed above with respect to claim 1, as well as for the separately patentable subject matter
is recites.

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

solicited.

-14-
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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.

JAO:MKW/jfb

Attachments:
Amendment Transmittal
Figs. 7 and 8

Date: June 19, 2008

OLIFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320
Telephone: (703) 836-6400
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DETAILED ACTION
1. This office action is a response to applicant’s amendment filed 06/19/2008. In
virtue of this amendment, claim 6 is canceled; claim 17 is newly added; thus, claims 1-5
and 7-17 are currently in the instant application.
Claim Rejections - 35 USC § 112

2. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

3. Claims 2-4 and 12 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claims contains subject matter
which was not described in the specification in such a way as to reasonably convey to
one skilled in the relevant art that the inventor(s), at the time the application was filed,
had possession of the claimed invention.

Claim 2 has been amended to recite the feature “wherein at least one of the line

forming regions contains lines chosen from at least two of the following groups: (1) at

least two electric power lines of the plurality of electric power lines with different widths,

(2) at least one scan line of the, plurality of scan lines, and (3) at least one data line of
the plurality of data lines” in lines 18-21, which does not appear to be in the original filed
specification (i.e. lines chosen from at least two power lines and at least one data line or
lines chosen from at least two power lines and at least one scan line). Thus, the

recitation must be treated as "new matter".
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Claim 3 recites the feature “both at least two electric power lines of the plurality of

electric power lines and at least one scan line of the plurality of scan lines being formed

in at least one line forming region of the plurality of line forming regions”, in lines 11-13,

which does not appear to be in the originally filed specification. Thus, the recitation must
be treated as "new matter".

Claim 4 recites the limitation “both at least two electric power lines of the plurality

of electric power lines and at least one data line of the plurality of data lines being

formed in at least one line forming region of the plurality of line forming regions”, in lines

11-13, which does not appear to be in the originally filed specification. Thus, the
recitation must be treated as "new matter".

Claim 5 is rejected since it is dependent on claim 2.

Claim 12 has been amended to recite the feature “wherein at least one of the

line forming regions contains lines chosen from at least two of the following groups: (1)

at least two electric power lines of the plurality of electric power lines with different

widths, (2) at least one scan line of the, plurality of scan lines, and (3) at least one data
line of the plurality of data lines” in lines 17-21, which does not appear to be in the
original filed specification (i.e. lines chosen from at least two power lines and at least
one data line or lines chosen from at least two power lines and at least one scan line).
Thus, the recitation must be treated as "new matter".

Claim Rejections - 35 USC § 103
4. 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:
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(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.

5. Claims 1, 7-11 and 13-17 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Yamada (US 6,522,079 B1) in view of Yamazaki et al. (US 6,825,820
B2 of record), hereinafter “Yamazaki’.

Regarding claims 1, 11 and 17, Yamada discloses, in Figures 5B, an electro-
optical device comprising an electric power supply circuit; a plurality of pixels (PX1,
PX2), disposed in the form of a matrix, including electro-optical devices driven by
receiving electric power from the electric power supply circuit, the plurality of pixels
(PX1, PX2) making up a plurality of pixel groups formed of a series of pixels arrayed in
at least one direction of a row direction and a column direction, a plurality of line forming
regions being formed between adjacent pixel groups of the plurality of pixel groups, and
each of the line forming regions being formed with generally the same width; a plurality
of electric power lines (VL1, VL2) to supply driving voltage to the electro-optical devices;
and a first line forming region having at least two electric power lines (VL1, VL2)
selected from the plurality of power lines; a second line forming region having at least
one data line (DL2) selected from a plurality of data lines; wherein the first and second
line forming regions are either both in the column direction or both in the row direction.

Yamada does not disclose the electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines

with different widths.
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It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to modify the power lines of Yamada with the power lines
having different widths as taught by Yamazaki in order to improve the brightness
uniformity of the display device (col. 3, lines 62-67).

Regarding claim 7, as applied to claim 1, Yamada/Yamazaki disclose, (see
Yamazaki, Figure 1B), the electro-optical device being a light-emission device and the
electric power lines being formed with different widths corresponding to the emission
light color of said light-emission device.

Regarding claim 8, as applied to claim 7, Yamada/ Yamazaki disclose, (see
Yamazaki, Figure 14B), the color of the light which is to be emitted being at least one of
red, green, and blue.

Regarding claim 9, as applied to claim 1, Yamada/Yamazaki disclose,
(Yamazaki, Figures 14), the electro-optical device being an electro-luminescence
device.

Regarding claim 10, Yamada/Yamazaki disclose, (Yamada, Figure 12), a
electronic apparatus comprising the electro-optical device according to claim 1.

Regarding claim 13, as applied to claim 1, Yamada/Yamazaki disclose,
(Yamada, Figure 5B; Yamazaki, Figure 14B), each of the line forming regions being
formed in at least one direction of the row direction and the column direction with
generally the same pixel pitch.

Regarding claim 14, Yamada/Yamazaki disclose, (Yamada, Figure 5b;

Yamazaki, Figure 14B), grouping of lines that constitute each line forming region are
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grouped in the same manner repeatedly in at least one of the row direction and the
column direction.

Regarding claims 15-16, Yamada/Yamazaki disclose, (Yamada, Figure 5B;
Yamazaki, Figure 14B), wherein a sum of widths of a plurality of lines including at least
one electric power line formed in one line forming region is approximately the same as
that the sum of widths of a plurality of lines formed in another line forming region.

6. Claims 2, 4-5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Komiya et al. (US 2003/0076046 A1 of record) in view of Yamazaki et al. (US 6,
825,820 B2 of record), hereinafter “Komiya” and “Yamazaki”.

Regarding claim 2, Komiya discloses, in Figures 4-5 and page 5, par. [0067], an
electro-optical device comprising a plurality of scan lines (G); a plurality of data lines
(D); a plurality of pixels (Fig. 5), disposed at portions corresponding to intersections of
the scan lines (G) and the data lines (D), including electro-optical devices; and a
plurality of electric power lines (183) to supply driving voltage to the electro-optical
devices; the plurality of pixels making up a plurality of pixel groups formed of a series of
pixels arrayed in at least one direction of the row direction and the column direction (Fig.
5), a plurality of line forming regi ons (183, D) being formed between adjacent pixel
groups of said plurality of pixel groups, and at least two lines (183, D) selected from at
least one electric power line of the plurality of electric power lines (183), at least one
scan line of the plurality of scan lines, and at least one data line (D) of the plurality of
data lines (D), being formed in at least one line forming region of the plurality of line

forming regions; and a sum of widths (183, D) of a plurality of lines including at least
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one electric power line (183) formed in one line forming region is approximately the
same as that of a sum of widths of a plurality of lines formed in another line forming
region (183, D).

Komiya does not disclose electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Claim 4 is rejected for similar subject matter to claim 2.

Regarding claim 5, as applied to claim 1, Komiya/Yamazaki disclose, the line
forming regions being formed with generally the same width (see Komiya, lines 7-9 of
par. [0076]).

Claim 12 is rejected for similar subject matter to claim 2.

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nara et
al. (US 6,633,135 B2 of record) in view of Yamazaki et al. (US 6,825,820 B2 of record),
hereinafter “Nara” and “Yamazaki”.

Regarding claim 3, Nara discloses, in Figure 1, an electro-optical device
comprising a plurality of scan lines (VG); a plurality of data lines (VD); a plurality of
pixels (11), disposed at portions corresponding to intersections of the scan lines (VG)

and data lines (VD) including electro-optical devices; and a plurality of electrical power
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lines (VLC) to supply driving voltage to the electro-devices; the plurality of pixels (11)
making up a plurality of pixel groups formed of a series of pixels arrayed in at least one
direction of the row direction and the column direction, a plurality of line forming regions
(VG, VLC) being formed between adjacent pixel groups of the plurality of pixel groups,
and both at least one electric power line (VLC) of the plurality of electric power lines and
at least one scan line (VG) of the plurality of scan lines being formed in at least one line
forming region of the plurality of line forming regions.

Nara does not disclose the electric power lines with different widths.

Yamazaki discloses, in Figure 1B and page 6, lines 5-15, electric power lines
with different widths.

It would have thus been obvious to one having ordinary skill in the art at the time
the invention was made to include the electric power lines with different widths of
Yamazaki in the display device of Komiya to achieve the claimed invention, doing so
would improve the brightness uniformity of the display device (col. 3, lines 62-67).

Response to Arguments
8. Rejection of Claims 2-5 and 12 Under 35 U.S.C. 112 first paragraph:

Applicant's arguments filed 06/19/2008 have been fully considered but they are
not persuasive.

Applicant argues that paragraphs [0030]-[0033] of the specification fully support
claims 2-4 and 12. Specially, paragraph [0030] discloses a basic premise of the
invention and paragraph [0033] explicitly states “any combination of any number of

various lines is supported”.
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Examiner respectfully disagrees.

In paragraph [0033] of the specification, lines 3-5, states that “three
combinations of two electric power lines selected from the three RGB lines Vdd can be
made”. As understood, the three combinations of two electric power lines selected from
the three RGB lines Vdd are the combinations of Vyy.rVdd-6; Vdd-RVda-B; Vdd-Vda-a. AlSO,
in paragraph [0033], lines 6-9 states that “a scan line Vg is disposed on each line

forming region in the row direction, and any two lines selected from the three electric

power lines Vdd and the three data line Idat are disposed on the line forming regions

31, 32, and 33 in the column direction”. As understood, there is one line in row direction

(scan line) and there are two lines (one power line and one data line) in column
direction. There is no where in the paragraphs [0030] - [0033] teaching that “any
combination of any number of various lines”.
Therefore, there is no support for the limitations of claims 2-4 and 12 as set forth
below and they are treated as new subject matter and have been rejected under 35
USC 112, first paragraph as discussed above.
a) wherein at least one of the line forming regions contains lines chosen from
at least two of the following groups: (1) at least two electric power lines of the
plurality of electric power lines with different widths, (2) at least one scan line of
the, plurality of scan lines, and (3) at least one data line of the plurality of data

lines (claims 2 and 12)
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b) both at least two electric power lines of the plurality of electric power lines
and at least one scan line of the plurality of scan lines being formed in at least

one line forming region of the plurality of line forming regions (claims 3-4).

Conclusion
9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Inquiry
10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DIEU HIEN T. DUONG whose telephone number is
(571)272-8980. The examiner can normally be reached on Monday - Friday, from
8:30AM-5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Douglas W. Owens can be reached on 571-272-1662. The fax phone
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number for the organization where this application or proceeding is assigned is 571-
273-8300.

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

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

10/06/08
DD

AU 2821

[Trinh Vo Dinh/
Primary Examiner, Art Unit 2821
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This application is abandoned in view of:

1. [X] Applicant’s failure to timely file a proper reply to the Office letter mailed on 10/74/2008 .
(@) [J A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on

(b) [ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the

application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [] Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [ The submitted fee of $ is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18 is § . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3. Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [ No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [] The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. X The reason(s) below:

Applicant's representative (Reg. No. 56,263) indicated on April 17, 2009 that the case is abandoned.

/Trinh Vo Dinh/
Primary Examiner, Art Unit 2821

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.

U.S. Patent and Trademark Office
PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20090417
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