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LIGHT EMISSIVE DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The priority Japanese Patent Applications, Num-
bers 2003-342468, 2004-272635 and 2004-272636, upon
which this patent application is based are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to light emissive
display devices having a light emissive element, such as an
electroluminescence (EL) element, and, more particularly, to
a light emissive display device in which each pixel includes
a plurality of subpixels corresponding to different colors.

[0004] 2. Description of the Related Art

[0005] Much attention is focused on self-emissive display
devices, such as EL display devices using an organic EL
element, as next-generation flat display devices (flat panel
displays) and potential replacements for liquid crystal dis-
play devices. A typical EL light emissive display device
includes a plurality of pixels, each including an EL element,
arranged, for example, in a matrix, controlling light emis-
sion from each pixel to display a desired image as a whole.
For a display presenting full color images, a technique of
providing a pixel composed of a plurality of subpixels
emitting a plurality of different colors is known as a method
of displaying full color by each pixel. In order to realize the
emission of light of a different color from each subpixel, in
each subpixel a light emissive layer of the EL element
maybe formed of a light emissive material for emitting light
of a color different from each other, or filters of different
colors may be used for the subpixels, while using the same
light emissive material for each EL element.

[0006] Insuch an EL display device, each of the R, G, and
B subpixels must desirably emit light at a high luminance in
order to display an image with a higher white component,
such as an image of a natural setting. Although an image can
be displayed with a high luminance by increasing the
amount of supplied current because light emission intensity
of the EL element depends on the amount of current supplied
to each EL element, increasing the amount of current not
only elevates power consumption in the EL element, but also
tends to shorten the life of the display device. This is
partially because, with many currently developed organic
light emissive materials, the luminance half-life of an EL
element tends to be inversely related to the amount of
supplied current, i.e. the amount of current flowing through
the element, that is, more specifically, the amount of current
per unit area (current density).

[0007] In view of the above, there have been attempts to
extend element life by varying the area of each of the R, G,
and B subpixels in accordance with light emission efficiency,
such as that disclosed in, for example, Japanese Patent
Laid-Open Publication No. 2001-290441.

[0008] Another technique for improving element life now
being studies is based on a structure utilizing a pixel of
four-color configuration in which a white (W) subpixel is
provided in addition to the subpixels for three colors, i.e. R,
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G, and B, to suppress the amount of current per pixel and
achieve light emission at a high luminance.

[0009] Here, in the pixel having four subpixels of R, G, B,
and W, white can be displayed by the W subpixel in
principle, thereby eliminating the need for high luminance
light emission by all subpixels to display white, and result-
ing in reduction of the total amount of current per pixel.

[0010] However, such a four-color configuration including
white in addition to the conventionally known three-color
configuration of R, G, and B increases the number of
subpixels to be designed. Further, simply comparing such a
configuration with the three-color configuration having the
same per-pixel area, an effective display (light emissive)
region within a pixel, i.e. the aperture ratio of a single pixel,
must be decreased because the area of a single pixel is
divided into four subpixel areas, and the number of elements
and wiring lines to operate each subpixel must be increased
at least for the additionally provided subpixel in each pixel.
Organic EL elements emit light at a luminance in accordance
with the supplied current amount, and therefore current
density in the EL element must be increased when the light
emissive area for achieving a certain luminance is reduced,
leading to a shorter element life.

[0011] Accordingly, design of a pixel with a four-color
configuration requires a emphasis on maximizing the aper-
ture ratio of each subpixel than does design of a pixel with
a three-color configuration.

[0012] Further, in a full color display, the white light itself
cannot be directly substituted by the R light, G light, or B S
light, and therefore the optimum area ratio of a W subpixel
to R, G, and B subpixels cannot simply be determined, even
when the light emission efficiency is equal for each color. In
practice, the light emission efficiency (the efficiency based
on the amount of light emitted outside: external quantum
efficiency) differs among R, G, and B. It is expected that the
W area ratio may need to be adjusted in accordance with the
type of image to be displayed, the use or size of the display,
and the like.

[0013] Thus, when the four-color configuration of R, G, B,
and W is employed, numerous factors must be considered to
design each pixel layout, and the area ratio may considerably
vary, thereby greatly increasing the burden of pixel layout
designing. On the other hand, it is desirable to both reduce
manufacturing costs by curtailing a development period per
type of display devices, and achieve a highly reliable device.
It is therefore important to facilitate design of the pixel
layout.

SUMMARY OF THE INVENTION

[0014] The present invention facilitates design of a light
emissive display device including a pixel having a plurality
of subpixels.

[0015] According to the present invention, a light emissive
display device comprises a plurality of pixels, each having
a substantially quadrangular shape and including four sub-
pixels, wherein of the four subpixels, the subpixels adjoining
horizontally have the same height, and at least one of the
subpixels has an area different area from the other subpixels.

[0016] Further, according to the present invention, of the
four subpixels, the subpixels adjoining vertically may have
the same width.
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[0017] Further, according to the present invention, the four
subpixels may respectively emit red, green, blue, and white
light. Further, the order of arrangement of the four subpixels
may be the same in each of the plurality of pixels.

[0018] According to an aspect of the present invention, in
the above light emissive display device, each of the four
subpixels includes an electroluminescence element, each the
electroluminescence element emitting the same color, and a
color filter is provided in at least one subpixel.

[0019] According to another aspect of the present inven-
tion, in the above light emissive display device, of the four
subpixels each assigned a color of a predetermined wave-
length component, the subpixel corresponding to the wave-
length component with highest light emission intensity in a
light emission spectrum of the electroluminescence element
has an area smaller than the area of at least one of the
subpixels corresponding to other wavelength components.

[0020] According to the present invention, a light emissive
area of a light emissive element provided in each subpixel
may differ among the subpixels having different areas.

[0021] According to a further aspect of the present inven-
tion, a light emissive display device comprises a plurality of
pixels, each having a substantially quadrangular shape and
divided into four subpixels by two divisional lines, wherein
of the four subpixels, the subpixels adjoining horizontally
have the same height in a column direction, the subpixels
adjoining vertically have the same width in a row direction,
and at least one of the subpixels has a different area from the
other subpixels.

[0022] Further, according to a further aspect of the present
invention, in the above light emissive display device, at least
two signal lines for operating each subpixel are provided
along a direction in which either or both of the two divi-
sional lines extends.

[0023] According to a still further aspect, the present
invention provides a pixel layout formation method for a
light emissive display device including a plurality of pixels,
each having four subpixels, the method comprising setting,
in an a virtual one pixel region, an intersecting point of two
divisional lines for dividing one pixel region into four; so
that at least one of the subpixels has an area different from
that of the other subpixels; determining, after such division,
whether or not the plurality of pixels are linearly arranged in
row and column directions in a display region; and, when the
plurality of pixels are not linearly arranged in at least one of
the row and column directions, determining whether or not
coordinates of the intersecting point of the divisional lines
are maintained; when the coordinates are maintained, rotat-
ing the subpixels horizontally adjoining in the row direction
using the divisional line extending in the column direction as
an axis, or rotating the subpixels vertically adjoining in the
column direction using the divisional line extending in the
row direction as an axis; or, when the coordinates are not
maintained, shifting the relative positions of upper and
lower rows or positions of right and left columns.

[0024] Further, according to another aspect of the present
invention, a light emissive display device comprises a plu-
rality of pixels, each having four subpixels, wherein, of the
four subpixels, at least one of the height of the horizontally
adjoining subpixels and the width of the vertically adjoining
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subpixels is identical, and the areas of at least one of the
subpixels differs from that of the other subpixels.

[0025] According to the present invention, because the
horizontally adjoining subpixels are provided with the same
height, a selection line extending, for example, in the row
direction for operating each subpixel can be linearly dis-
posed without meandering, thereby facilitating circuit layout
design.

[0026] Further, because the vertically adjoining subpixels
have the same width, lines extending in the column direc-
tion, such as a video signal line and a power source line, can
be disposed without meandering. The lines can be linearly
disposed perpendicular to the above selection line and the
like extending in the row direction, thereby facilitating
circuit layout design and achieving a high aperture ratio.

[0027] Even when a pixel is formed of four subpixels for
four colors of R, G, B, and white (W) provided separately
therefrom, the subpixel layout achieving light emission with
a high luminance while requiring less amount of current per
pixel can easily be designed taking into consideration depen-
dency on the wavelength of emitted light of a light emissive
element, dependency on transmission wavelength of a color
filter, and the like. Therefore, the area ratio thereof can also
be easily changed.

[0028] According to the present invention, for any layout,
the intersecting point of two divisional lines for dividing one
pixel region into four is first set in a virtual one pixel region,
and the one pixel region is divided into four subpixel regions
so that the area of at least one of the subpixels differs from
the areas of the other subpixels. Subsequently, depending on
conditions, such as whether or not a plurality of pixels are
linearly arranged in the row and column directions in a
display region or whether or not the coordinates of the
intersecting point of the divisional lines are maintained,
selection is made among establishing virtual one pixel and
the divisional lines and the intersecting point, rotating the
subpixels horizontally adjoining in the row direction with
the divisional line extending in the column direction as a
basis, rotating the subpixels vertically adjoining in the
column direction with the divisional line extending in the
row direction as a basis, and relatively shifting the positions
of the upper and lower rows or those of the right and left
columns. As a result, subpixels can easily be disposed in a
variety of layouts in a pixel region which may have any of
various shapes and arrangements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 shows a schematic configuration of a dis-
play device according to an embodiment of the present
invention.

[0030] FIG. 2 shows a circuit structure example of a
subpixel forming one pixel of the display device according
to the embodiment of the present invention.

[0031] FIG. 3A, FIG. 3B, FIG. 3C and FIG. 3D are
views for describing example layouts of four subpixels
forming one pixel.

[0032] FIG. 4 shows a layout example of a pixel of the
display device according to the embodiment of the present
invention.
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[0033] FIG. 5 shows a spectrum example of emitted light
obtained by an organic EL element emitting white light.

[0034] FIG. 6 schematically shows a cross sectional con-
figuration taken along the line X-X in FIG. 4.

[0035] FIG. 7A, FIG. 7B, FIG. 7C, FIG. 7D, FIG. 7E,
and FIG. 7F show examples of rotation and shifting of the
subpixel positions after the setting the intersecting point.

[0036] FIG. 8 is a flowchart showing an example of a
pixel layout designing procedure according to the embodi-
ment of the present invention.

[0037] FIG. 9 shows an example of a system configura-
tion for implementing the procedure shown in FIG. 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0038] A best mode to practice the present invention
(hereinafter referred to as an embodiment) will now be
described with reference to the accompanying drawings.

[0039] FIG. 1 shows a concept of arranging pixels 12 in
a light emissive display device 10 according to an embodi-
ment of the present invention. The display device 10
includes a plurality of substantially quadrangular (the arca
surrounded by a thick broken line in FIG. 1) pixels 12
arranged in a matrix at a display portion on a substrate. Each
pixel 12 includes four subpixels of R, G, B, and W, emitting
different colors of light. By thus combining the W subpixel
to the R, G, and B subpixels to form a single pixel, an image
with a higher white component, such as an outdoor land-
scape, can be displayed using less power.

[0040] According to the present embodiment, a checker-
board arrangement of 2 rows by 2 columns is employed for
arranging the four subpixels of the pixel 12. While the R, G,
B, and W subpixels may be arranged in any order in a single
pixel, in the example of FIG. 1, the subpixel emitting R light
is arranged in the first row and the first column, the subpixel
emitting G light is in the first row and the second column,
the subpixel emitting B light is in the second row and the
first column, and the subpixel emitting W light is in the
second row and the second column.

[0041] Tt should be noted that the term subpixel refers to
the smallest light emission unit which emits light at an
intensity in accordance with a data signal. Light emission
from each subpixel is obtained at a light emissive element,
and an organic EL element is provided as the light emissive
element in the present embodiment. Further, each subpixel
includes a thin film transistor (TFT), though not shown in
FIG. 1, for individually controlling the organic EL element
of the subpixel, as illustrated in FIG. 2 described hereinafter.

[0042] In the example shown in FIG. 1, a peripheral
driving circuit (an H driver and a V driver) for driving each
pixel is provided in a peripheral region of the display portion
where such a plurality of pixels are arranged, ie. in a
peripheral region of the substrate. Such a peripheral driving
circuit can use a plurality of TFTs formed at the same time
through substantially the same process as the TFT for each
subpixel.

[0043] A wiring line for driving each of the subpixels
arranged in two rows and two columns is connected to the
peripheral driving circuit (which may not be a built-in type,
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and may be externally connected). In the direction of each
row, a selection line for selecting a subpixel (row) to which
display data should be written, or, more specifically, a
selection line (gate line) GL for receiving a selection signal
to turn on a TFT of a corresponding subpixel, is arranged. In
the direction of each column, a data line DL for supplying
display data in accordance with displayed content to the
selected subpixel, and a power source line PL for supplying
driving current in accordance with display data to the EL
element of each subpixel are arranged.

[0044] According to the present embodiment, the subpix-
els horizontally adjoining in the row direction in each pixel
12 are set to have an equal height (row pitch). In the column
direction, the vertically adjoining subpixels are set to have
an equal width (column pitch).

[0045] Therefore, in one pixel, one gate line GL can be
disposed in a linear manner corresponding to the two
subpixels adjoining in the same row direction (horizontal
scanning direction), and the data line DL and the power
source line PL can be disposed in a linear manner in the
column direction corresponding to the two subpixels adjoin-
ing in the same column direction (vertical scanning direc-
tion), as shown in FIG. 1.

[0046] The adjoining pixels themselves are also arranged
in a linear manner in the row and column directions, so that
the subpixels in the first row, and the second row, of the
pixels arranged side by side in the row direction are respec-
tively disposed in a linear manner, and that the subpixels in
the first column, and the second column, of the pixels
arranged side by side in the column direction are also
respectively disposed in a linear manner. Thus, the subpixels
of all the pixels can be orderly arranged in a matrix in the
row and column directions according to the present embodi-
ment.

[0047] 1t should be noted that it is desirable that the area
of each subpixel for R, G, B, or W in a single pixel be
properly sized in accordance with a variety of requirements,
such as light emission efficiency of the organic EL element,
intensity distribution in the spectrum of emitted light (espe-
cially for light of additive color), transmission properties of
a color filter, and the use of the display device, as described
above. As a result, the area ratio of the subpixels in a single
pixel must sometimes be varied.

[0048] According to the present embodiment, the area and
area ratio of the subpixels in one pixel are determined by the
position (coordinates) of an intersecting point 80 of two
divisional lines dividing one pixel into four subpixels. One
of the two divisional lines extends in the row direction
similarly to the gate line GL, the other line extends in the
column direction similarly to the data line DL and the power
source line PL, and the two lines cross at right angles at the
intersecting point 80. It should be noted that the illustrated
divisional lines do not exist in actual devices, but are used
as virtual lines for design.

[0049] The intersecting point 80 in the example of FIG. 1
is shifted from the center of the substantially quadrangular
pixel, thereby allocating the smallest area to the R subpixel,
the largest area to the W subpixel, and the intermediate equal
areas to the G and B subpixels. As described hereinafter in
connection with FIG. 3, when a different areca ratio is
desired, by shifting the position of the intersecting point 80,
the area ratio and the layout and shape of the subpixels can
be determined automatically.
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[0050] The plurality of pixels provided in the same display
device are most commonly designed to have the same
subpixel area ratio, and therefore the relative position of the
intersecting point in each pixel is the same. As a result, even
when the intersecting point 80 is not positioned at the center
of the pixel as shown in FIG. 1, the two subpixels adjoining
in the row direction and the two subpixels adjoining in the
column direction can each be disposed in a linear manner.
Therefore, even though the subpixel pitch, i.e. row pitch or
column pitch, is varied for each row or column, all the
subpixels can be orderly arranged in a matrix. As described
above, according to the present embodiment, the ratio of
areas of the respective subpixels can easily be modified by
changing the position of the intersecting point 80 of the
subpixels in two rows and two columns, thereby facilitating
layout designing of the pixel.

[0051] Further, according to the present embodiment, the
data line DL and the power source line PL are shared by two
subpixels vertically adjoining in a pixel, thereby reducing
the area occupied by wiring, and achieving a higher aperture
ratio, as compared with a configuration where the lines DL
and PL are disposed for each of the subpixels for different
colors.

[0052] An example of a circuit configuration of a single
subpixel in the display device 10 according to the present
embodiment will next be described with reference to FIG.
2. In the example shown in FIG. 2, one subpixel includes an
EL element 28 emitting light when current is supplied, a
selection TFT 32 controlled on and off by a selection signal
and supplying a voltage in accordance with a data signal
applied to the data line DL to a storage capacitor 34 and a
driving TFT 36, the storage capacitor 34 for storing the
voltage in accordance with the data signal, and the driving
TFT 36 for controlling driving current supplied from the
power source line PL to the EL element 30 in accordance
with the voltage stored in the storage capacitor 34.

[0053] The selection TFT 32 is a p-channel TFT in this
example having a gate connected to the gate line GL, a
source connected to the data line DL, and a drain connected
to a gate of the driving TFT 36. The driving TFT 36 is a
p-channel TFT in this example having a source connected to
the power source line PL, and a drain connected to an anode
of the EL element 28. A cathode of the EL element 28 is
connected to a predetermined negative power source or
ground. A first electrode of the storage capacitor 34 is
provided between the drain of the selection TFT 32 and the
gate of the driving TFT 36. More specifically, the first
electrode of the storage capacitor 34 is connected to the
drain of the selection TFT 32 and the gate of the driving TFT
36, and a second electrode thereof is connected to a storage
capacitor line SCL. (In practice, the storage capacitor line
SCL is also used as the second electrode.)

[0054] When a low (L) level selection signal is output to
a predetermined gate line GL, the selection TFT 32 of the
subpixel connected to that gate line GL is turned on. The
subpixel data (display data) of a corresponding column is
sequentially or collectively set at the data line DL in each
column, thereby setting a voltage of display data at the gate
of the driving TFT 36. This voltage is stored in the storage
capacitor 34, and the gate voltage of the driving TFT 36 is
maintained at the voltage in accordance with the display data
for a predetermined period (such as one vertical scanning
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period until the corresponding row is reselected). The driv-
ing TFT 36 continues operation for the predetermined period
in accordance with the above gate voltage, so that current in
accordance with the above gate voltage is supplied from the
power source line PL through the driving TFT 36 to the EL
element 28, which emits light at an intensity corresponding
to the supplied amount of current.

[0055] The layout of the four subpixels in a single pixel
will be further described with reference to FIG. 3. A pixel
has a substantially quadrangular shape, and divided into four
subpixels of R, G, B, and W by two divisional lines
extending in row and column directions. The intersecting
point 80 of the divisional lines is a vertex shared by the four
substantially quadrangular subpixels of R, G, B, and W.

[0056] Aheight “h” of a subpixel (in the column direction,
i.e. the length in the vertical scanning direction) is defined
here as the distance between the gate line GL supplying the
selection signal to the subpixel in a certain row and a portion
immediately before the gate line GL supplying the selection
signal to the subpixel in the next row. A width “w” of the
subpixel (in the row direction, i.e. the length in the hori-
zontal scanning direction) is defined here as the distance
between the power source line PL supplying driving current
to the subpixel in a certain column and a portion immedi-
ately before the power source line PL supplying driving
current to the subpixel in the next column. The subpixel area
S will here be assumed to be: S=hxw, although it should be
noted that in actual devices it is often the case that the pixels
and subpixels are not completely quadrangular in shape, due
to layout reasons, and that the area therefore may not be
equal to hxw.

[0057] As described above, according to the present
invention, the height “h” of each of the subpixels adjoining
in the row (horizontal) direction in a single pixel is equal to
each other, and the width “w” of each of the subpixels
adjoining in the column (vertical) direction in a single pixel
is also equal to each other, so that the area ratio (or the areas)
of the four subpixels can be uniquely determined by desig-
nating the coordinates of the intersecting point 80 in the
pixel 12 region. FIGS. 3A-3D show examples in which such
a layout method utilizing the setting of the intersecting point
80 is employed to vary the area ratio of the four subpixels
by changing the coordinates of the intersecting point 80 of
the divisional lines in a single pixel. In FIGS. 3A-3D, each
pixel has an identical, substantially square shape, and the
arrangement order of the four subpixels of R, G, B, and W
divided by two divisional lines in the pixel is the same; more
specifically, the R subpixel is arranged in the first row and
the first column, the G subpixel is in the first low and the
second column, the B subpixel is in the second row and the
first column, and the W subpixel is in the second row and the
second column. The area ratio of the subpixels differs in
each example. Naturally, the arrangement order in a pixel is
not limited to the above-mentioned example, and the relative
positions between the R, G, B, and W subpixels may be
switched with each other in the vertical row direction,
horizontal column direction, or diagonal direction.

[0058] The example layout shown in FIG. 3A is similar to
the layout in FIG. 1, and the position of the intersecting
point 80 of the divisional lines is set at the center of the pixel
12. Therefore, the ratio of the areas S of the four subpixels
of R, G, B, and W is 1:1:1:1. In such a case, regarding pairs

Petitioner Ex 1010, p. 14
BOE et al. v. Samsung, IPR2023-00988



US 2005/0116615 Al

of the horizontally adjoining subpixels, the ratio of the
height “h” of the R and G subpixels in the first row to the
height “h” of the B and W subpixels in the second row is 1:1.
Regarding pairs the vertically adjoining subpixels, the width
“w” of the R and B subpixels in the first column to the width
“w” of the G and W subpixels in the second column is 1:1.

[0059] In the example layout shown in FIG. 3B, the
coordinates of the intersecting point 80 of the divisional
lines is set so that the ratio of the height “h” of the two
subpixels in the first row to the height “h” of the two
subpixels in the second row is 1:2, and that the ratio of the
width “w” of the two subpixels in the first column to the
width “w” of the G and W subpixels in the second column
is 1:2. In such a layout, the ratio of the areas S of the four
subpixels of R, G, B, and W is 1:2:2:4.

[0060] In the example layout shown in FIG. 3C, the
coordinates of the intersecting point 80 of the divisional
lines is set so that the ratio of the height “h” of the subpixels
in the first row to the height “h” of the subpixels in the
second row is 2:1, and that the ratio of the width “w” of the
two subpixels in the first column to the width “w” of the two
subpixels in the second column is 1:2. In such a layout, the
ratio of the areas S of the four subpixels of R, G, B, and W
is 2:4:1:2.

[0061] In the example layout shown in FIG. 3D, the
coordinates of the intersecting point 80 of the divisional
lines is set so that the ratio of the height “h” of the two
subpixels in the first row to the height “h” of the two
subpixels in the second row is 2:1, and that the ratio of the
width “w” of the two subpixels in the first column to the
width “w” of the two subpixels in the second column is 1:1.
In such a layout, the ratio of the areas S of the four subpixels
of R, G, B, and W is 2:2:1:1.

[0062] As illustrated by the examples of FIG. 3, according
to the present embodiment, by positioning the intersecting
point 80 of the divisional lines dividing a pixel into four
subpixels of R, G, B, and W in accordance with a required
area ratio of the four subpixels, a desired area ratio can be
achieved, and the layout and shape of the subpixels can be
determined. In other words, the area ratio and layout of the
subpixels can be automatically determined by shifting the
position of the intersecting point. Accordingly, the layout of
the subpixels need not be designed from the beginning even
when the area ratio must be varied, and the layout of the four
subpixels with a desired area ratio can easily be determined
simply by adjusting one parameter, i.e. the coordinates of the
intersecting point of the divisional lines.

[0063] Consequently, the area of each subpixel can be
changed in an extremely easy manner in accordance with
light emission efficiency of the EL element, intensity distri-
bution of emitted light (especially for light of additive
color), and optical properties (such as transmission proper-
ties) of a color adjusting element, such as a color filter, so
that the pixel layout with an optimum area ratio can effi-
ciently be designed.

[0064] A more specific layout in one pixel will next be
described with reference to FIG. 4.

[0065] The pixel layout in FIG. 4 relates to an example
where a pixel is actually designed so that the arrangement
and area ratio of the four subpixels forming the pixel satisfy
the relations shown in FIG. 3B. More specifically, FIG. 4
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shows a schematic planar configuration per pixel in which
the intersecting point 80 is set as in FIG. 3B so that the ratio
of the heights “h” of the subpixels in the upper and lower
rows is 1:2, and that the ratio of the widths “w” of the
subpixels in the left and right columns is 1:2. The subpixel
area ratio R:G:B:W equals to 1:2:2:4. Although the divi-
sional lines and the intersecting point thereof are not present
in the pixel of actual devices as described above, when the
layout of, for example, FIG. 4 is designed, a divisional line
in the column direction is set between the data line DL and
the power source line PL provided next to each other in the
central portion of a pixel, a divisional line in the row
direction is set in the center of the gate line GL for the
subpixels in the second row, and the intersecting point 80 of
these two divisional lines can be used as a criterion for
designing the subpixel area ratio and the layout.

[0066] Although it is described above that the area S of
each subpixel is defined as “hxw”, and that the ratio of such
areas S is optimally set as required, the most important
region to consider as each subpixel area S in designing a
display is the area of a light emissive region 30 of each
subpixel (hereinafter referred to as a “light emissive area”).
For example, when the light emission efficiency of an
organic EL element, especially the external quantum effi-
ciency of the element (the amount of light (the number of
photons) actually emitted outside the display with respect to
the current supplied to the element (the number of injected
electrons)), is smaller in one organic EL element than
another, the light emissive area must be increased to enhance
the amount of emitted light per subpixel without changing
current density. The light emissive region 30 in this embodi-
ment is the region located inside the ends of a first electrode
66 of the organic EL element provided in each subpixel, and
it is the region where the first electrode 66 and the light
emissive layer directly contact with each other, as described
later (details will be described in connection with a more
specific configuration of the organic EL element).

[0067] According to the present embodiment, circuit ele-
ments (the TFTs 32 and 36, the storage capacitor 34, and the
wiring lines GL, DL, PL and SCL) to control the organic EL
element 28 of the respective subpixels each have substan-
tially the same size and properties even in the subpixels
having different areas in order to easily and surely change
the subpixel area ratio, and especially the light emissive area
of each subpixel, as illustrated in FIG. 4.

[0068] More specifically, as shown in FIG. 4, the storage
capacitor 34 having the same size for each subpixel is
disposed near the intersecting point between the power
source line PL and the gate line GL connected to the
corresponding subpixel. The selection TFT 32 having the
drain and source connected to the storage capacitor 34 and
the data line DL is provided, separated from the intersecting
point by a distance equal to the length of the storage
capacitor 34. The selection TFT 32 (especially its channel)
is sized equally for each subpixel, and therefore the distance
between the corresponding data line and the selection TFT
32 is varied with the subpixel. The driving TFT 36 is
disposed along the power source line PL running in the
column direction between the light emissive region 30 and
the line PL, and the size (especially its channel) thereof is
designed equally for each subpixel. As a result, the distance
between the position where the driving TFT 36 and the
power source line contact with each other and the corre-
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sponding gate line GL is the same for each subpixel, and the
distance from the gate line GL in the next row is varied with
the height of the subpixel.

[0069] With such a layout, the size of the light emissive
region of each subpixel is preferentially varied with a
change in coordinates of the intersecting point. Further,
because the properties of the TFT and the storage capacitor
do not change as long as the sizes thereof remain the same,
the properties of the circuit elements need not be recalcu-
lated. Therefore, the intersecting point can be determined so
that the region 30 is sized in accordance with the light
emission efficiency of the organic EL element 28 and the
required luminance of the element in each subpixel.

[0070] An exemplary method of setting the ratio of areas
S of the subpixels will next be described. In this example, an
organic EL element is used for the light emissive element of
each subpixel as described above, and an organic EL ele-
ment achieving white light by color addition is employed.

[0071] The organic EL element emits light of the wave-
length in accordance with light emissive material, and
exhibits light emission efficiency varied with the material.
The subpixel area of the element formed of a material with
low light emission efficiency is preferably designed to be
larger than the area of the element with high efficiency.
Further, when organic EL elements emitting the same color
of light, such as white, are used for all subpixels and the
color of exiting light is determined by a color filter, the
subpixel area is desirably determined taking into consider-
ation the light emission intensity of white light in each
wavelength range. As no material directly emitting white
light has yet been developed, light of two colors comple-
mentary to each other are added to achieve white light. For
example, a double-layered light emissive layer composed of
a first light emissive layer emitting yellow light (orange in
practice) and a second light emissive layer emitting blue
light are provided in the organic EL element for this purpose.

[0072] FIG. 5 shows an example spectrum of white light
obtained by combining orange and blue light emission as
described above. It can be seen from the figure that the light
emission intensity of the G wavelength band is the lowest
among three primary colors of R, G, and B. Therefore, for
white light with such a spectrum, the coordinates of the
intersecting point of the divisional lines in a pixel must be
determined so that the G subpixel area S is sufficiently
larger than the R subpixel area Sy and the B subpixel area
S for R and B light. This is because the light emission
luminances of R, G, and B are preferably made as uniform
as possible when the same amount of current is supplied to
the organic EL element of the respective subpixels in view
of improved element life and simplicity in driving the
element. When the intensity of emitted light in the R
wavelength band is the same as that in the B wavelength
band, the R subpixel area Sy and the B subpixel area Sy can
be made equal to each other (both are made smaller than the
area Sg). Because the intensity of emitted light in the B
wavelength band is weaker than that in the R wavelength
band in the emitted light spectrum as shown in FIG. §, the
areas satisfying the relation Sg>Sg is most desirable in order
to achieve the uniform driving conditions. The layout of
FIG. 4 corresponds to an example desired when the element
emitting white light having a spectrum as shown in FIG. 5§
is used for each subpixel. Because the R spectrum is the
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strongest, the areas satisfy the relations Sy<Sg, and Sp<Sy,.
Although the G subpixel area is desirably larger than the B
subpixel area strictly considering the spectrum of FIG. 5,
problems in visual appreciation are small, and therefore the
G and B subpixel areas may be the same in FIG. 4 in view
of the white component of the displayed image, easy layout
designing, and the like.

[0073] Further, the area Sy, of the white subpixel 20 can be
set in consideration of the intended use of the display device
or the like. For example, when a white subpixel having the
largest area among the four subpixels in FIG. 4 is employed
in a display device presenting many outdoor landscape
images, reduction in current consumption and improvement
in light emission luminance can both be achieved.

[0074] The ratio of the areas S of the subpixels is not
limited to that shown in FIG. 4, and can be varied as desired
in accordance with light emission efficiency of an organic
EL element, wavelength of light emitted therefrom, trans-
mission properties of a color filter, properties of displayed
images, and the like.

[0075] A more specific configuration of each subpixel will
next be described with reference to FIG. 4 and FIG. 6. FIG.
4 illustrates a planar configuration of subpixels in a single
pixel, as described above, and FIG. 6 illustrates a schematic
cross sectional configuration taken along the line X-X in
FIG. 4. In the example of FIG. 4, in each of the four
subpixels, the selection TFT 32 includes a semiconductor
active layer and a gate electrode 32g, which is arranged at
a position overlying a channel 32¢ of the active layer and
projects in the column direction from the gate line GL
formed in the row direction. A source 32s of the selection
TFT 32 is connected to the data line DL at a contact portion.

[0076] The storage capacitor 34 includes a capacitor elec-
trode 34a of a semiconductor layer extending in the row
direction from a drain region 324, and the storage capacitor
line SCL extending in the row direction as the gate line GL
does, disposed to face each other sandwiching a gate insu-
lating film 54 formed in between to cover the semiconductor
layer as illustrated in FIG. 6. The capacitor electrode 344 is
connected to a gate electrode 36g of the driving TFT 36
through the contact near the power source line PL. The gate
electrode 36g is arranged along the power source line PL
extending in the column direction. While the gate electrode
36g does not overlap the power source line PL in the
arrangement of FIG. 4, part of the gate electrode 36g may
underlie the power source line PL. Such an arrangement in
which part of the gate electrode 36g is disposed under the
power source line PL can increase the aperture ratio utilizing
the space under the power source line PL.

[0077] The semiconductor layer forming the active layer
of the driving TFT 36 extends in the column direction along
the power source line PL from the contact portion, provided
at a portion projecting toward the inside of the light emissive
region 30 from the power source line PL, for contacting the
power source line PL, and then bends at a right angle toward
the inside of the subpixel away from the power source line
PL, forming an L shape or an inverted L. shape. The
semiconductor layer is connected to an anode (indicated by
a thick line in FIG. 4) of the EL element 28 formed above
the semiconductor layer through a contact at an end of the
above-described portion bended at a right angle.

[0078] In this example, the driving TFT 36 is a p-channel
transistor, a region of the active layer of the driving TFT 36
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connecting to the power source line PL functions as a source,
and a region thereof connecting to the anode of the EL
element 28 functions as a drain. The gate electrode 36g is
formed covering the portion above the channel region
located between the source and the drain of the semicon-
ductor layer and having no impurities doped thereto.

[0079] Because the contact between the driving TFT 36
and the EL element 28 is located inside the light emissive
region 30, the gate electrode 36g can extend in a linear
manner along the power source line PL from the contact
portion contacting the capacitor electrode 34a in the column
direction, thereby preventing a decrease in aperture ratio as
is associated with an attempt to detour around the contact
portion.

[0080] A cross sectional configuration of a subpixel will
be described below taking as an example cross sections of
the above driving TFT 36 and the organic EL element 28.

[0081] On a glass substrate 50, a buffer layer 52 composed
of stacked layers of SiN and SiO, is formed over the entire
surface, and a polysilicon semiconductor layer (active layer)
36p is formed at a predetermined area thereon (an area for
forming the TFT) The unillustrated selection TFT 32
includes a cross sectional configuration similar to that of the
driving TFT 36. The active layers of the selection TFT 32
and the storage capacitor electrode 34a are each formed of
a polysilicon semiconductor layer formed simultaneously
with the above polysilicon semiconductor layer 36p of the
driving TFT 36.

[0082] The gate insulating film 54 is formed over the
entire surface covering the active layer 36p and the buffer
layer 52. The gate insulating film 54 is formed by stacking
layers of, for example, SiO, and SiN. The gate electrode 36g
of, for example, Cr, is formed over the channel region 36¢
on the gate insulating film 54. Using the gate electrode 36g
as a mask, impurities are doped to the active layer 36p,
thereby forming in the active layer 36p a channel region 36¢
to which no impurities are doped at a central portion under
the gate electrode, and the source and drain regions 36s and
36d, respectively, located on both sides of the channel region
and having impurities doped thereto.

[0083] An interlayer insulating film 56 is formed over the
entire surface covering the gate insulating film 54 and the
gate electrode 36g. Contact holes are formed penetrating the
interlayer insulating film 56 on the source and drain regions
36s and 364, and a source clectrode 58 and a drain electrode
60 are formed on the interlayer insulating film 56 through
these contact holes. The power source line (not shown) is
connected to the source electrode 58. While the driving TFT
36 formed as described above is a p-channel TFT in this
example, it may be formed as an n-channel TFT.

[0084] A color filter 62 transmitting only light with a
wavelength predetermined for each of the R, G, and B
subpixels is formed on the interlayer insulating film 56 in a
region located below the EL light emissive region. The color
filter 62 is not disposed in the W subpixel.

[0085] A planarization film 64 is formed over the entire
surface covering the interlayer insulating film 56 and the
color filter 62 A transparent electrode 66 functioning as an
anode of the EL element 28 is formed on the planarization
film 64. A contact hole is formed in the planarization film 64
over the drain electrode 60 penetrating these elements, and
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through this contact hole the drain electrode 60 and the
transparent electrode 66 are connected to each other.

[0086] While an organic film of, for example, acrylic resin
is typically used for the interlayer insulating film 56 and the
planarization film 64, an inorganic film of TEOS (tetra-
ethoxysilane) or the like can also be used. The source
electrode 58 and the drain electrode 60 are formed of metal,
such as Al, and the transparent electrode (first electrode) 66
is typically formed of ITO.

[0087] The organic EL element 28 has a configuration
wherein a light emissive element layer 74 is provided
between an anode and a cathode. According to the present
embodiment, the first electrode (transparent electrode) 66
located in a bottom portion of the element functions as an
anode, and a second electrode (metal electrode) 76 located
in an upper portion of the element functions as a cathode as
described hereinafter. Naturally, the element configuration is
not limited to that having a lower anode and an upper
cathode.

[0088] In the present embodiment, the transparent elec-
trode 66 is formed as an individual pattern for each subpixel
as illustrated in FIG. 6, while the metal electrode 76 of, for
example, Al functioning as a cathode is formed as a pattern
common to all subpixels, facing the transparent electrode 66
with at least the light emissive element layer 74 interposed
therebetween.

[0089] The light emissive element layer 74 at least has one
layer of an organic light emissive material, and in the
example shown in FIG. 6 has stacked layers composed of a
hole transport layer 68, an organic light emissive layer 70,
and an electron transport layer 72 provided over the entire
substrate, i.e. in common to all subpixels. The organic light
emissive layer 70 in this embodiment has a layered structure
including a first light emissive layer emitting orange light,
and a second light emissive layer emitting blue light to
obtain white light, and can be formed in common to all
elements without using an evaporation mask having an
opening for each subpixel, similarly to other layers for
charge transport. The layer 70 can also be formed as a
pattern separate for each element. Particularly when each
element is formed to emit light of a single different Color,
different light emissive materials are used for different
colors of emitted light, and therefore a pattern individually
formed for each element is used for the light emissive layer
70 in order to avoid mixture of colors and the like. The
pattern individually formed for each element can be sized
approximately the same as the transparent electrode 66 as
indicated by a broken line in FIG. 6.

[0090] An end of the transparent electrode 66 is covered
with a planarization film 78. The film 78 limits the portion
where the hole transport layer 68 and the transparent elec-
trode 66 directly contact with each other in each subpixel, so
that an anode and a cathode face each other sandwiching the
light emissive element layer 74, and a portion where the
transparent electrode 66 and the light emissive element layer
directly contact with each other functions as the light
emissive region 30. While the planarization film 78 is also
typically formed of an organic film of acrylic resin or the
like, it may be formed of an inorganic film of TEOS or the
like.

[0091] The hole transport layer 68, the organic light emis-
sive layer 70, and the electron transport layer 72 are formed
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of materials typically used for organic EL elements, and the
material of the organic light emissive layer 70 determines
the color of emitted light. As described above, a stacked
layer structure is used in this embodiment to obtain white
light.

[0092] In such a configuration, when the driving TFT 36
is turned on in accordance with the set voltage of the gate
electrode 36g, current from the power source line PL flows
from the transparent electrode 66 toward the metal electrode
76. This current causes light emission in the organic light
emissive layer 70, and the light transmits through the
transparent electrode 66, the planarization film 64, the color
filter 62, the interlayer insulating film 56, the gate insulating
film 54, and the glass substrate 50, and exits in the lower
direction in FIG. 6 (toward the observation side).

[0093] When the EL element 28 is formed over the TFT as
illustrated in FIG. 6 and a metal material is used for an upper
electrode of the element, light from the element is emitted
outside from the substrate 50 side where the TFT is formed.
In other words, an EL display device of a so-called bottom
emission type is obtained. The present embodiment is also
applicable to an EL display device of a so-called top
emission type, in which light is emitted outside from the
upper electrode side of the element by providing an upper
electrode of a light transmission type in the element and a
reflection layer or the like under the bottom electrode.

[0094] In the above description, a coordinate of an inter-
secting point between two dividing lines which divide a
pixel region having an approximate rectangular shape is set
and the subpixel regions separated by the two dividing lines
are utilized as the actual subpixels. However, when a delta
arrangement in which a plurality of pixels are arranged not
in a straight line along the row and column direction, but in
an undulated manner is employed as the arrangement of the
plurality of pixels, it is difficult to place the wiring lines in
a straight form in all locations. In addition, there may be
cases in which the shape of the desired pixel may not be
approximate rectangle. In these cases, one of right and left
columns or one of upper and lower rows may be rotated to
right or left direction or upward or downward direction with
the dividing lines being axes while maintaining the coordi-
nate of the intersecting point after the coordinate of the
intersecting point is set. Alternatively, it is also possible to
shift one of right and left columns or one of upper and lower
columns along the dividing lines after the coordinate of the
intersecting point is set. Alternatively, it is also possible to
rotate and shift, along the dividing lines, one of two rows or
one of two columns after the coordinate of the intersecting
point is set. When the row or column is shifted, the number
of intersection which is a common vertex of the four
subpixels is no longer maintained at 1, and becomes two
vertices each common to two subpixels.

[0095] Next, how the rows or columns are partially
rotated, partially shifted, or both partially rotated and shifted
after the setting of the intersecting point as noted above will
be described in detail with reference to the drawings. FIG.
7A is a basic layout identical to FIG. 3B, in which the
subpixel areas of R, G, B, and W are set at the ratio of 1:2:2:4
for one pixel region of a substantially quadrangular shape.

[0096] By rotating the right column in this layout with the
divisional line extending in the row direction as the center,
the result is the layout illustrated in FIG. 7B, in which the
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positions of the G and W subpixels in the right column are
vertically switched with each other from those in the basic
layout of FIG. 7A, while the positions of the divisional lines
and the intersecting point remain unmoved. Because the
heights of the subpixels in the upper and lower rows are
different from each other in the basic layout as illustrated in
FIG. 7A, the resulting one pixel region obtained after
vertically inverting the subpixels in one of the two columns
as in FIG. 7B does not have an exactly quadrangular shape.
However, the condition that the vertically adjoining subpix-
els have the same width among the four subpixels is satis-
fied. Because the upper and lower subpixels in one column
are switched with each other, the subpixels diagonally
opposite to each other across the common vertex (intersect-
ing point) of the four subpixels (the R and G subpixels and
the W and B subpixels in this example) have the same height
in the example of FIG. 7B.

[0097] When the subpixels in the same row are selected by
a common gate line as illustrated in FIG. 4, the gate line for
the R and w subpixels in the first row must be patterned to
bend in the midcourse in accordance with the difference in
height between these subpixels. On the other hand, the
subpixels arranged in the same column (R and B subpixels
and W and G subpixels in this example) each have the same
width and therefore the data line and the power source line
can be formed in a linear manner in the column direction. By
arranging two gate lines side by side for the upper and lower
rows along the divisional line extending in the row direction,
all the gate lines can be linearly patterned. Design of such a
pattern can be facilitated by arranging the TFTs, the storage
capacitors, and the EL elements in the respective subpixels
to be vertically symmetrical with respect to, for example, the
divisional line. When one gate line is provided along the
divisional line linearly extending in the row direction, and
this single gate line drives the subpixels both in the upper
and lower rows, the number of wiring lines in the row
direction can be reduced. With such an arrangement,
because the selection TFTs in the upper and lower subpixels
are simultaneously turned on, display data is preferably
supplied from separate data lines to the upper and lower
subpixels, and two data lines are preferably provided for
each column for this purpose.

[0098] FIG. 7C shows a layout in which the upper row in
FIG. 7A is rotated using the divisional line extending in the
column direction as a basis. Similarly as with the layout in
FIG. 7B, the divisional lines and the intersecting point
remain unmoved, and the positions of the R and G subpixels
in the upper row are horizontally switched with each other
from those in the basic layout. Since the horizontally adjoin-
ing subpixels have the same height in each row in the layout
shown in FIG. 7C, the gate line can be linearly disposed in
the row direction. Because the right and left subpixels in one
row are switched with each other, the subpixels diagonally
opposite to each other across the common vertex (intersect-
ing point) of the four subpixels (the G and W subpixels and
the R and B subpixels in this example) have the same width.
Because the vertically adjoining subpixels have different
widths, at least one of the data line and the power source line
must bend at the position where the subpixel width changes.
By disposing the power source line along the divisional line
extending in the column direction (at the center of one pixel
region) to be shared by the horizontally adjoining subpixels,
the number of power source lines can be reduced. Only the
data line need be disposed outside each pixel region and
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bended, thereby improving wiring efficiency. It should be
noted that the power source line shared by four subpixels
should be made thicker in order to maintain the current
supply capacity.

[0099] FIG. 7D shows a layout in which the upper row in
FIG. 7A is shifted rightward after setting the intersecting
point, i.e. a layout in which the upper and lower rows are
relatively shifted. Because the subpixels horizontally adjoin-
ing in the same row have the same height in this layout, the
gate line can be linearly formed in the row direction, as in
the example of FIG. 7C. FIG. 7E shows a layout in which
the right and left columns in FIG. 7A are relatively shifted
in a vertical direction after setting the intersecting point. In
other words, the two subpixels in the first column (left
column) and the subpixels in the second column (right
column) are disposed to be shifted in the column direction.
In this layout, the pixels vertically adjoining in the same
column have the same width, and therefore the data line and
the power source line can be linearly formed in the column
direction. As described in connection with FIG. 7C, a wide
width power source line may be provided along the divi-
sional line in the column direction, so that the power source
line can be shared by four subpixels.

[0100] FIG. 7F shows an example in which, after setting
the intersecting point, the subpixels in the upper row are
rotated with the divisional line as an axis to be horizontally
switched with each other as in FIG. 7C, and the relative
positions of the upper and lower rows are horizontally
shifted, thereby achieving a substantially quadrangular out-
line of one pixel region (it should be noted that the shift
amount is not necessarily such an amount that one pixel
attains a substantially quadrangular shape) Also in the
example of FIG. 7F, the gate line can be linearly disposed
in the row direction because the horizontally adjoining
subpixels have the same height for each row. While the
vertically adjoining subpixels have different widths, the
sides of the vertically adjoining subpixels can be aligned at
the end of one pixel region, so that at least one of the data
line and the power source line provided at this position can
be patterned as a straight line.

[0101] In any of the layouts shown in FIGS. 7A-7F
described above, the area ratio of the subpixels in one pixel
region is determined by setting the intersecting point, and at
least either the horizontally adjoining subpixels in the same
row have the same height or the vertically adjoining sub-
pixels in the same column have the same width. For a stripe
arrangement, a layout can be designed in the easiest manner
when both of the subpixel height in the same row direction
and the subpixel width in the same column direction are each
made identical. For a delta arrangement, the subpixels are
partially rotated as in FIGS. 7B and 7C, or partially shifted
as in FIGS. 7D and 7E, or partially rotated and shifted as
in FIG. 7F, in accordance with the required shift amount for
the required subpixels having different colors.

[0102] FIG. 8 shows an example of a procedure for
designing such a layout. First, the area ratio (the proportion
of the respective aperture ratios, to be more specific) of the
subpixels forming one pixel is determined (sl), and the
coordinates of the intersecting point of the divisional lines
dividing virtual one pixel region is determined in accordance
with the area ratio (s2). Next, determination is made as to
whether the pixel arrangement is a stripe arrangement or a
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delta arrangement (s3). For a stripe arrangement, a virtual
one pixel region and the coordinates of the intersecting point
are established to obtain the layout as in FIG. 7A. For a delta
arrangement, determination is made as to whether or not the
coordinates of the intersecting point are maintained (s4).
When the coordinates of the intersecting point are main-
tained, a layout in which some of the subpixels are hori-
zontally or vertically switched with each other (rotated with
respect to the divisional line) as in FIGS. 7B and 7C is
obtained. When the coordinates of the intersecting point are
not maintained, a shift in the intersecting point will not
create any problem, and the positions of the upper and lower
rows or those of the right and left columns are relatively
shifted as in FIGS. 7D and 7E. When the wiring line is
shared, the subpixels may be rotated with respect to the
divisional line, and also either the vertical or horizontal
positions thereof may be shifted.

[0103] At the above step s4, maintaining the intersecting
point (and the positions of the divisional lines) at their
present coordinates is determined when, for example, the
vertically adjoining rows share the gate line, or when the
horizontally adjoining columns share the power source line
or the data line, as described in connection with FIGS. 7B
and 7C, because, to facilitate wiring when the line is shared,
it is preferable that the coordinates of the intersecting point
and the positions of the divisional lines are not shifted.

[0104] The basis for determining whether or not the sub-
pixels are horizontally or vertically switched with each
other, and whether or not the relative positions are vertically
or horizontally shifted is not limited to whether or not the
wiring line is shared as described above, and determination
may be made based on the type of delta arrangement, the
overall arrangement efficiency, or the like.

[0105] The method of forming a pixel layout as shown in
FIG. 8 can easily be implemented by, for example, a system
(a computer system) 400 illustrated in FIG. 9. More spe-
cifically, in the system 400, a CPU 410 operates an image
drawing program, and the coordinates of the intersecting
point and the divisional lines are set in a virtual pixel region
drawn on a display 420 using an input unit 430, such as a
mouse and a keyboard, thereby dividing the virtual pixel
region into four subpixels. In accordance with the program,
the coordinates of the intersecting point and the like thus set
are displayed on the display 420, and the CPU 410 causes a
memory 440 to temporarily store the setting. When an
operator instructs with the input unit 430 to establish the
layout of the divided subpixels or to partially rotate, partially
shift, or partially rotate and shift the subpixels as required,
the CPU 410 calculates new positions for the subpixels in
response to the instruction, and the subpixels with their
positions thus changed are displayed on the display 420.
When the displayed layout is appropriate, it is stored in the
memory 440 or on a hard disk drive (HDD) in accordance
with a storage instruction given by the operator.

What is claimed is:
1. A light emissive display device, comprising

a plurality of pixels, each having a substantially quadran-
gular shape and including four subpixels, wherein

of the four subpixels, horizontally adjoining subpixels
have the same height, and
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at least one of the subpixels has an area different from that
of the other subpixels.
2. A light emissive display device according to claim 1,
wherein

of the four subpixels, vertically adjoining subpixels have
the same width.
3. A light emissive display device according to claim 1,
wherein

the four subpixels respectively emit red, green, blue, and
white light.
4. A light emissive display device according to claim 1,
wherein

the four subpixels are arranged in a same order in each of
the plurality of pixels.
5. A light emissive display device according to claim 4,
wherein

in each of the plurality of pixels, the four subpixels are
arranged in a matrix of two rows and two columns.
6. A light emissive display device according to claim 1,
wherein

each of the four subpixels includes an electrolumines-
cence element, each the electroluminescence element
emitting the same color, and a color filter is provided in
at least one subpixel.
7. A light emissive display device according to claim 6,
wherein

of the four subpixels each assigned a color of a predeter-
mined wavelength component, the subpixel corre-
sponding to the wavelength component with highest
light emission intensity in a light emission spectrum of
the electroluminescence element has an area smaller
than the area of at least one of the subpixels corre-
sponding to the other wavelength components.

8. A light emissive display device according to claim 1,

wherein

of the four subpixels, the subpixel emitting light at highest
intensity to outside from a light emissive element
provided in each subpixel has an area smaller than the
area of at least one of the subpixels corresponding to
the other wavelength components.
9. A light emissive display device according to claim 1,
wherein

a light emissive area of a light emissive element provided
in each subpixel differs among the subpixels having
areas different from each other.

10. A light emissive display device, comprising

a plurality of pixels, each having a substantially quadran-
gular shape and divided into four subpixels by two
divisional lines, wherein

of the four subpixels, horizontally adjoining subpixels
have the same height in a column direction, and ver-
tically adjoining subpixels have the same width in a
row direction, and

at least one of the subpixels has an area different from that
of the other subpixels.
11. Alight emissive display device according to claim 10,
wherein
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at least two signal lines for operating each subpixel are
provided along a direction in which one or both of the
two divisional lines extends.
12. A pixel designing method for a light emissive display
device including a plurality of pixels, each having four
subpixels, comprising

setting, in a virtual one pixel region, an intersecting point
of two divisional lines for dividing one pixel region
into four subpixel regions, so that at least one of the
subpixels has an area different from the area of the
other subpixels;

after such division, determining whether or not the plu-
rality of pixels are linearly arranged in row and column
directions in a display region; and

when it is determined the plurality of pixels are not
linearly arranged in at least one of the row and column
directions, determining whether or not coordinates of
the intersecting point of the divisional lines are main-
tained; and

when it is determined the coordinates are maintained,
rotating the subpixels horizontally adjoining in the row
direction using the divisional line extending in the
column direction as an axis, or rotating the subpixels
vertically adjoining in the column direction using the
divisional line extending in the row direction as an axis;
or

when it is determined the coordinates are not maintained,
shifting the positions of upper and lower rows or
positions of right and left columns relative to each
other.

13. A light emissive display device, comprising

a plurality of pixels, each having four subpixels, wherein

of the tour subpixels, the subpixels adjoining horizontally
have the same height, and

at least one of the subpixels has an area different from the
area of the other subpixels.
14. A light emissive display device according to claim 13,
wherein

the subpixels located opposite each other across a vertex
shared by the four subpixels have the same width.
15. Alight emissive display device according to claim 13,
wherein

the four subpixels are arranged in a matrix of two rows
and two columns, and

two subpixels in a first row and two subpixels in a second
row are arranged to be shifted in a row direction.
16. A light emissive display device comprising a plurality
of pixels, wherein

each of the plurality of pixels has four subpixels,

of the four subpixels, the subpixels adjoining vertically
have the same width, and

at least one of the subpixels has an area different from the
area of the other subpixels.
17. Alight emissive display device according to claim 16,
wherein

the subpixels located opposite each other across a vertex
shared by the four subpixels have the same height.
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11
18. A light emissive display device according to claim 16, two subpixels in a first column and two subpixels in a
wherein second column are arranged to be shifted in a column
the four subpixels are arranged in a matrix of two rows direction.
and two columns, and ® ok ok ok
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