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(57) ABSTRACT

To improve an image quality of an organic EL display by
utilizing characteristics of a dual emission type organic light
emitting element. A display device includes a first substrate
over which a plurality of organic light emitting elements are
provided and a second substrate over which an organic light
emitting element is provided. The first and second substrates
are facing each other. At least either the organic light emitting
elements provided over the first substrate or the organic light
emitting element provided over the second substrate emit/
emits light toward both surfaces of the first or second sub-
strate. Light emitting regions of the organic light emitting
elements provided over the first substrate are overlapped with
a light emitting region of the organic light emitting element
provided over the second substrate as seen from the second
substrate.
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. application
Ser. No. 12/732,701, filed Mar. 26, 2010, now allowed, which
is a continuation of U.S. application Ser. No. 11/279,845,
filed Apr. 14, 2006, now U.S. Pat. No. 7,714,500, which
claims the benefit of a foreign priority application filed in
Japan as Serial No. 2005-121746 on Apr. 19, 2005, all of
which are incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention
[0003] The present invention relates to a display device
including an organic light emitting element. In particular, the
present invention relates to a display device (an organic EL
display) including a light emitting element having an organic
compound (an organic light emitting element) which emits
light by being applied with electronic field. Moreover, the
present invention relates to an electronic appliance using such
a display device for a display portion.
[0004] 2. Description of the Related Art
[0005] An organic light emitting element has a structure in
which a layer containing an organic compound (an organic
light emitting material) which generates electroluminescence
by being applied with electric field (hereinafter, referred to as
an organic compound layer), is interposed between a pair of
electrodes (a first electrode and a second electrode). The
organic light emitting material is classified into a material
which can convert energy upon returning to a ground state
from a singlet excited state into light emission (a fluorescent
material) and a material which can convert energy upon
returning to a ground state from a triplet excited state into
light emission (a phosphorescent material).
[0006] A display device including such an organic light
emitting element (an organic EL display) has characteristics
of high response speed suitable for movie display, requiring
low driving voltage, and consuming less power, and there-
fore, the display device has been attracting attention as a next
generation display for a cellular phone, a portable informa-
tion terminal, or the like.
[0007] Differing from a liquid crystal display device, the
organic EL display emits light by itself, and therefore, it has
a feature of good viewing angle. Therefore, the organic EL
display is more suitable as a display used in the open air than
a liquid crystal display so that various uses of the organic EL.
display have been proposed.
[0008] An organic light emitting element which is formed
over a light transmitting substrate and emits light from both
sides of the light transmitting substrate (hereinafter, referred
to as a dual emission type organic light emitting element) has
been known (e.g., see patent document 1). This dual emission
type light emitting element has a feature of emitting light
toward the both sides of the substrate, and therefore, there has
been an expectation of widespread application of the dual
emission type light emitting element by utilizing such a fea-
ture.
[0009] [Patent Document 1]: Japanese Patent Application
Laid-Open No. 2004-265691
[0010] Further, the patent document 2 discloses a display
device which displays full color images by attaching panels
including dual emission type organic light emitting elements
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which emits different colors of light to each other such that
light emitting regions of the organic light emitting elements
provided over each panel are not overlapped with each other
as seen from a viewer side.

[0011] [Patent Document 2]: Japanese Patent Application
Laid-Open No. 2005-71693

[0012] An object of the present invention is to provide a
display device which utilizes the above mentioned features of
a dual emission type organic light emitting element. Another
object of the present invention is to improve image quality of
an organic EL display by utilizing a dual emission type
organic light emitting element. In order to improve the image
quality, concretely, the following three problems can be
given.

[0013] First, a problem of controlling brightness of a dis-
played image can be given. Suitable brightness of an organic
EL display device is differed in a case of using the organic EL.
display device in a bright-light location such as an outdoor
location and in a case of using it in doors. Therefore, it is
necessary to control brightness of the display device depend-
ing on brightness of a location of use.

[0014] Next, a problem of improving chromaticity can be
given. For example, when color display with red (R), green
(G), and blue (B) is performed, only colors within a triangle of
a chromaticity coordinate of red (R), a chromaticity coordi-
nate of green (G), and a chromaticity coordinate of blue (B) in
a chromaticity diagram, have been expressed, and therefore,
there has been a limitation in a range of colors which can be
expressed. If the range of colors which can be expressed, can
be more widened, the number of colors to be expressed can be
increased so that more microscopic and realistic images can
be displayed.

[0015] Furthermore, a problem of balance of colors can be
given. It has been known that visibility is differed depending
on colors. The visibility indicates sensitivity of the eye to
light. A yellow-green wavelength in the vicinity of 555 nm
shows highest visibility. As being shifted to shorter wave-
lengths than 555 nm, the visibility is reduced. Meanwhile, as
being shifted to longer wavelengths than 555 nm, the visibil-
ity is reduced. Accordingly, the visibility of green light is
higher than the visibility of red light and the visibility of blue
light. Thus, it is necessary to balance the colors depending on
the visibility. Furthermore, there is also a problem that a blue
organic light emitting element has lower luminance than red
and green organic light emitting elements, and therefore, it is
also necessary to balance the luminance of red, green, and

blue light.

[0016] The present invention is made in view of the above
described problems.

[0017] In an aspect of the present invention, a display
device includes a first substrate over which an organic light
emitting elements is provided, and a second substrate over
which an organic light emitting element is provided, wherein
the first substrate and second substrate are provided to face
each other, at least either the organic light emitting element
provided over the first substrate or the organic light emitting
element provided over the second substrate emits light toward
both surfaces of the substrate, and a light emitting region of
the organic light emitting element provided over the first
substrate and a light emitting region of the organic light
emitting element provided over the second substrate are
placed such that they are at least partly overlapped with each
other as seen from a viewer side.
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[0018] In order to form an organic light emitting element
which emits light toward both sides of a substrate over which
the organic light emitting element is provided, a first electrode
and a second electrode of the organic light emitting element
may be formed using transparent conductive films. Accord-
ingly, in the above described structure, the phrase “at least
either the organic light emitting element provided over the
first substrate or the organic light emitting element provided
over the second substrate emits light toward both surfaces of
the substrate” indicates that a first electrode and a second
electrode of at least either the organic light emitting element
provided over the first substrate or the organic light emitting
element provided over the second substrate are formed using
a transparent conductive film.

[0019] Note that, the first electrode of the organic light
emitting element is placed closer to the substrate over which
the organic light emitting element is provided than the second
electrode of the organic light emitting element. Thus, in the
pair of electrodes of each organic light emitting element
provided over the first substrate, the electrode being closer to
the first substrate is the first electrode.

[0020] In the above mentioned structure, a first organic
light emitting element is provided over the first substrate, a
second organic light emitting element, a third organic light
emitting element, and a fourth organic light emitting element
are provided over the second substrate, and one pixel includes
the first to fourth organic light emitting elements.

[0021] In the above mentioned structure of the present
invention, a first organic light emitting element is provided
over the second substrate, a second organic light emitting
element, a third organic light emitting element, and a fourth
organic light emitting element are provided over the first
substrate, and one pixel includes the first to fourth organic
light emitting elements.

[0022] In the above mentioned structure of the present
invention, a first organic light emitting element and a second
organic light emitting element are provided over the first
substrate, a third organic light emitting element and a fourth
organic light emitting element are provided over the second
substrate, and one pixel includes the first to fourth organic
light emitting elements.

[0023] Further, in the present invention, the first to fourth
organic light emitting elements emit different colors of light
from one another.

[0024] In the above mentioned structure of the present
invention, a first organic light emitting element, a second
organic light emitting element, and a third organic light emit-
ting element are provided over the first substrate, a fourth
organic light emitting element, a fifth organic light emitting
element, and a sixth organic light emitting element are pro-
vided over the second substrate, and one pixel includes the
first to sixth organic light emitting elements.

[0025] Further, in the present invention, the first to third
organic light emitting elements emit different colors of light
form one another.

[0026] Furthermore, the first to sixth organic light emitting
elements emit different colors of light form one another.
[0027] That is, in the above mentioned structure of the
present invention, two colored or three colored organic light
emitting elements selected from four to six colored organic
light emitting element of red, green, and blue organic light
emitting elements and one to three colored organic light emit-
ting elements selected from red, green, blue, a complemen-
tary color of red, a complementary color of green, a comple-
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mentary color of blue, and white, are provided over the first
substrate, and the rest of the four to six colored organic light
emitting elements is/are provided over the second substrate.
[0028] Further, various kinds of combinations of organic
light emitting elements provided over the first substrate and
the second substrate can be given. In relation to the combi-
nation of organic light emitting elements provided over the
first substrate and the second substrate, the following first to
fourth structures of the present invention will be described in
more detail.

[0029] In the first structure of the present invention, red,
green, blue, and while organic light emitting elements are
provided over a first substrate or a second substrate. That is,
one pixel includes the four colored, i.e., red, green, blue, and
while organic light emitting elements.

[0030] Note that, in the present specification, a minimum
unit required for displaying an image is referred to as a pixel,
and the pixel includes a plurality of dots. For example, when
an image is displayed using three colors of red, green, and
blue, one pixel is constituted by three different colored dots,
i.e., a red dot, a green dot, and a blue dot as one set.

[0031] Therefore, it can be said that in the first structure of
the present invention, one pixel includes a red dot, a green dot,
a blue dot, and a white dot.

[0032] As the first structure of the present invention, for
example, an example in which red, green, and blue organic
light emitting elements are provided over one of the first
substrate and the second substrate, whereas a while organic
light emitting element is provided over the other substrate,
can be given.

[0033] Providing the white organic light emitting element
over the substrate different from the substrate over which the
red, green, and blue organic light emitting elements are pro-
vided makes it possible to improve brightness of an entire
display screen of a display device.

[0034] When an organic EL display is used as a display
portion of an electronic appliance used in the open air and in
doors regardless of location such as a cellular phone and a
portable information terminal, if brightness of a display
screen is not suitably controlled in accordance with surround-
ing brightness, visibility is degraded. In this case, by increas-
ing luminance of only the white organic light emitting ele-
ment provided over the substrate different from the other
substrate over which the red, green, and blue organic light
emitting elements are provided, the brightness of only the
display screen can be improved.

[0035] Since the substrate having only the white organic
light emitting element is provided separately from the sub-
strate having the red, green, and blue organic light emitting
elements for performing color display, the luminance of the
while organic light emitting element can be changed indepen-
dent from the red, green, and blue organic light emitting
elements. Accordingly, the brightness of the display screen
can be easily controlled.

[0036] Further, when white color is displayed on a conven-
tional organic EL display which can perform color display,
red, green, and blue organic light emitting elements emit light
and three colors of light emitted from the organic light emit-
ting elements are mixed to be while light. However, in the
structure of the present invention in which a substrate having
red, green, and blue organic light emitting elements and a
substrate having a white organic light emitting element are
overlapped with each other, only the white organic light emit-
ting element emits light while the red, green, and blue organic
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light emitting elements emit no light so as to display white
color. Therefore, power consumption can be more reduced as
compared to the case of displaying white color by making the
red, green, and blue organic light emitting elements emit
light.

[0037] Note that, the arrangement of the red, green, blue,
and while organic light emitting elements may, for example,
be either a case A or a case B as follows.

[0038] The case A: one dot of a white organic light emitting
element is provided over a second substrate such that it faces
aregion where one dot of ared organic light emitting element,
one dot of a green organic light emitting element, and one dot
of a blue organic light emitting element are provided over a
first substrate.

[0039] The case B: dots of white organic light emitting
elements are respectively provided at positions over a second
substrate corresponding to regions over the first substrate
where a dot of a red organic light emitting element, a dot of a
green organic light emitting element, and a dot of a blue
organic light emitting element are provided over the first
substrate. Specifically, one dot of the white organic light
emitting element is provided over the second substrate such
that it faces the one dot of the red organic light emitting
element provided over the first substrate, another one dot of
the white organic light emitting element is provided over the
second substrate such that it faces the one dot of the green
organic light emitting element provided over the first sub-
strate, and another one dot of the white organic light emitting
element is provided over the second substrate such that it
faces the one dot of the blue organic light emitting element
provided over the first substrate.

[0040] Inthe case B, it is possible to independently control
luminance of the white organic light emitting elements,
which are provided at the positions corresponding to each
light emitting region of the red, green, and blue organic light
emitting elements provided over the first substrate. Therefore,
red, green, and blue colors can be respectively controlled.
That is, for example, when only the white organic light emit-
ting element provided at the position corresponding to the red
organic light emitting element emits light, the white emission
and red emission is mixed to exhibit pink emission while
green emission and blue emission can be exhibited as they
are, and hence, reproducibility of colors can be improved.
[0041] An example of providing the red, green, and blue
organic light emitting elements over the first substrate while
providing the white organic light emitting element(s) over the
second substrate are described in each of the cases A and B.
Alternatively, the red, green, and blue organic light emitting
elements provided over the first substrate and the white
organic light emitting element(s) provided over the second
substrate can be counterchanged. That is, the white organic
light emitting element(s) may be provided over the first sub-
strate whereas the red, green, and blue organic light emitting
elements may be provided over the second substrate.

[0042] A structural example in which only the white
organic light emitting element(s) is/are provided over one of
the first and second substrates in each of the above described
examples. Alternatively, any one of red, green, and blue
organic light emitting elements may be provided over the
substrate having a white organic light emitting element,
whereas other two colored organic light emitting elements
except for the organic light emitting element provided over
the same substrate as the white organic light emitting ele-
ment, may be provided over the other substrate. That is, for
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example, red and green organic light emitting elements may
be provided over any one of a first substrate and a second
substrate, and blue and white organic light emitting elements
may be provided over the other substrate.

[0043] Inastructure in which a white organic light emitting
element and any one of red, green, and blue organic light
emitting elements are provided over either a first substrate or
a second substrate and the remaining two colored organic
light emitting elements among the red, green, and blue
organic light emitting elements (two colored organic light
emitting elements other than the one of the red, green, and
blue organic light emitting elements provided over the one of
the first and second substrates) are provided over the other
substrate, when areas of light emitting regions of the red and
blue organic light emitting elements are set larger than an area
of a light emitting region of the green organic light emitting
element, it is possible to balance the red, green, and blue
colors of light. This is because the visibility of the red and
blue light is lower than that of the green light.

[0044] Further, since the two colored organic light emitting
elements are provided over each of the first and second sub-
strates, the number of elements required for driving the
organic light emitting elements provided for each dot can be
reduced as compared to a case of providing three colored
organic light emitting elements over a substrate while having
the same number of pixels, and therefore, aperture ratio can
be improved.

[0045] Inthe second structure of the present invention, red,
green, and blue organic light emitting elements and one to
three colored organic light emitting element(s) whose color
(s) is/are selected from a complementary color of red, a
complementary color of green, and a complementary color of
blue, are provided over either a first substrate or a second
substrate. That is, one pixel includes four to six colored
organic light emitting elements with a combination of the red,
green, and blue and one to three colors selected from the
complementary colors of red, green, and blue.

[0046] As the second structure of the present invention, for
example, it is possible to give an example in which red, green,
and blue organic light emitting elements are provided over
one of a first substrate and a second substrate, whereas one to
three colored organic light emitting element(s) selected from
the organic light emitting elements of the complementary
color of red, the complementary color of green, and the
complementary color of blue, is/are provided over the other
substrate.

[0047] The complementary color of red is blue-green
(cyan), the complementary color of blue is yellow, and the
complementary color of green is red-purple (magenta). By
forming organic light emitting elements having these colors,
colors which cannot be expressed by only red, green, and blue
can be expressed, thereby widening the range of colors to be
expressed and largely improving reproducibility of colors.
[0048] Note that, itis not necessary to form all complemen-
tary colors of organic light emitting elements with respect to
red, green, and blue. The kinds or the number of colors of
organic light emitting elements provided over the second
substrate can be changed in accordance with quality of an
image to be displayed. That is, one to three colors may be
selected from the complementary colors of red, green, and
blue in accordance with quality to be required.

[0049] Although the structural example in which the red,
green, and blue organic light emitting elements are provided
over either the first substrate or the second substrate, is
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described above, the present invention is not limited thereto.
Alternatively, two colored organic light emitting elements
selected from red, green, and blue organic light emitting
elements may be provided over one of first and second sub-
strates, and a one colored organic light emitting element,
which is a remaining organic light emitting element of the red,
green, and blue organic light emitting elements, and a one
colored organic light emitting element or two colored organic
light emitting elements whose color(s) is/are selected from
the complementary colors of red, green, and blue, may be
provided over the other substrate.

[0050] Sincethe visibility of red and blue light is lower than
that of green light, when areas of light emitting regions of the
red and blue organic light emitting elements are set larger
than an area of a light emitting region of the green organic
light emitting element, it is possible to balance the red, green,
and blue colors.

[0051] As sucha structural example, the following example
can be given: a red organic light emitting element is provided
over a first substrate; a blue organic light emitting element is
provided over a second substrate; a green organic light emit-
ting element is provided over either the first substrate or the
second substrate; a one colored organic light emitting element
selected from complementary colors of red, green, and blue is
provided either the first substrate or the second substrate; and
areas of light emitting regions of the red and blue organic light
emitting elements are set larger than an area of a light emitting
region of the green organic light emitting element.

[0052] As compared to a case where three colored organic
light emitting elements are provided over a substrate while
having the same number of pixels provided over the substrate,
when two colored organic light emitting elements are pro-
vided over each of the first and second substrates, the number
of elements required for driving the organic light emitting
elements provided in each dot can be reduced, making it
possible to improve aperture ratio.

[0053] Further, in the second structure of the present inven-
tion, emission colors of organic light emitting elements may
be any colors which can widen a range of a triangle of a
chromaticity coordinate of red, a chromaticity coordinate of
green, and a chromaticity coordinate of blue, in addition to the
complementary colors of red, green, and blue. Therefore, an
organic light emitting element which emits light having a
chromaticity coordinate outside of the triangle of the chro-
maticity coordinate of red, the chromaticity coordinate of
green, and the chromaticity coordinate of blue, may be used.
Therefore, one colored to three colored organic light emitting
element(s) which emits/emit a color of light having a chro-
maticity coordinate outside of the triangle of the chromaticity
coordinates of red, green, and blue, may be provided as a
substitute for the complementary colors of red, green, and
blue.

[0054] In the third structure of the present invention, red,
green, and blue organic light emitting elements are provided
over each of a first substrate and a second substrate. Specifi-
cally, one pixel includes red, green, and blue organic light
emitting elements provided over the first substrate and red,
green, and blue organic light emitting elements provided over
the second substrate.

[0055] In the third structure of the present invention, when
the organic light emitting elements provided over the first
substrate and the organic light emitting elements provided
over the second substrate are overlapped with one another
such that the same colored organic light emitting elements are
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overlapped with one another, display can be performed at
more higher luminance. Accordingly, more gray scales can be
expressed.

[0056] Further, in this case, when light emitting regions of
the same colored organic light emitting elements are at least
partly overlapped with one another, display can be performed
at higher luminance. However, it is preferable that overlap-
ping areas of the different colored organic light emitting
elements be increased so as to prevent reduction in aperture
ratio. That is, when light emitting regions of the organic light
emitting elements provided over the first substrate are over-
lapped with light emitting regions of the organic light emit-
ting elements provided over the second substrate at almost the
same positions as seen from a viewer side, the highest aper-
ture ratio can be obtained.

[0057] Inthe third structure of the present invention, when
the light emitting regions of the different colored organic light
emitting elements provided over the first and second sub-
strates are overlapped with one another as seen from a viewer
side, image resolution performance can be improved.

[0058] Note that, in this case, when the light emitting
regions of the different colored organic light emitting ele-
ments are at least partly overlapped with one another, the
image resolution performance can be improved. However, it
is preferable that overlapping areas of the different colored
organic light emitting elements be increased so as to prevent
reduction in aperture ratio. That is, when the light emitting
regions of the organic light emitting elements provided over
the first substrate are overlapped with the light emitting
regions of the organic light emitting elements provided over
the second substrate at almost the same positions as seen from
a viewer side, the highest aperture ratio can be obtained.

[0059] In the fourth structure of the present invention, red,
green, and blue organic light emitting elements are provided
over a first substrate, and another blue organic light emitting
element is provide over a second substrate. Specifically, one
pixel includes the red, green, and blue organic light emitting
elements provided over the first substrate and the blue organic
light emitting element provided over the second substrate.
[0060] Since a blue organic light emitting element has low
luminance, the luminance of blue emission can be compen-
sated by forming another blue organic light emitting element
over the second substrate, making it possible to improve
balance of luminance of red, blue, and green.

[0061] In the above mentioned fourth structure, a white
organic light emitting element may also be provided over the
second substrate over which the blue organic light emitting
element is provided. By providing the white organic light
emitting element over the second substrate, luminance ofblue
emission can be compensated and brightness of a display
screen can be controlled.

[0062] In the fourth structure, one or two colored organic
light emitting elements selected from complementary colors
ofred, green, and blue may also be provided over the second
substrate over which the blue organic light emitting element
is provided. By providing one or two colored organic light
emitting elements selected from the complementary colors of
red, green, and blue, luminance of blue emission can be
compensated and a range of colors to be expressed can be
widened.

[0063] There are two ways of layout methods of the first
substrate and the second substrate of the display device
according to the present invention described above.
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[0064] As a first layout method, a surface of the first sub-
strate over which an organic light emitting element is formed
and a surface of the second substrate over which an organic
light emitting element is formed are attached to each other so
as to face each other.

[0065] In accordance with the layout, the second substrate
serves as a counter substrate with respect to the first substrate
whereas the first substrate serves as a counter substrate with
respect to the second substrate. Therefore, the organic light
emitting elements can be sealed with only the first and second
substrates. Accordingly, the display device can have almost
the same thickness as a normal display device in which an
organic light emitting element is formed only over one sub-
strate and the substrate is sealed with a counter substrate.
[0066] As a second layout method, a surface of the first
substrate over which an organic light emitting element is
formed is attached to a surface of the second substrate which
is opposite to the other surface of the second substrate over
which an organic light emitting element is formed.

[0067] In the second layout method, the second substrate
serves as a counter substrate with respect to the first substrate.
Thus, the first substrate can be sealed with the second sub-
strate. However, the second substrate is not sealed with the
first substrate. Therefore, a third substrate is provided to face
the surface of the second substrate over which the organic
light emitting element is formed so as to seal the second
substrate with the third substrate.

[0068] Accordingly, the organic light emitting elements
can be sealed with less number of substrates in the case of the
first layout method as compared to the second layout method,
so that the first layout method requires lower cost. Moreover,
a thickness of a panel formed by attaching the substrates can
be more reduced in the first layout method as compared to the
second layout method, and hence, the first layout method is
more preferable.

[0069] Further, as a method for attaching the first and sec-
ond substrates to seal the organic light emitting elements,
various known methods can be employed, for example, the
first and second substrates are sealed with a sealant in a
sheet-form, a solid sealing material is applied to an entire
surface of one of'the first and second substrates to be attached,
or a sealant is only applied to the circumference of the sub-
strate and a filler is filled between the substrates.

[0070] When air does not exist between the first and second
substrates by using the method in which a solid sealing mate-
rial is applied to an entire surface of the substrates to be
attached, light extraction efficiency can be improved.

[0071] Structures of the first and second layout methods of
the first and second substrates will be respectively described
in more detail below.

[0072] In the first layout method, the following three cases
1, 2, and 3 can be thought. In the case 1, the first and second
substrates are light transmitting substrates, and organic light
emitting elements provided over the first and second sub-
strates emit light toward both sides of each substrate. In the
case 2, the first substrate is a light transmitting substrate and
an organic light emitting element provided over the first sub-
strate emits light toward both sides of the first substrate,
whereas an organic light emitting element provided over the
second substrate emits light toward a surface of the second
substrate over which the organic light emitting element is
provided, i.e., toward the first substrate. In the case 3, the
second substrate is a light transmitting substrate and an
organic light emitting element provided over the second sub-
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strate emits light toward both sides of the second substrate,
whereas an organic light emitting element provided over the
first substrate emits light toward a surface of the first substrate
over which the organic light emitting element is provided, i.e.,
toward the second substrate.

[0073] Inthecase 1, display screens are formed over both of
the first and second substrates, and an image recognized on
the display screen formed over the first substrate is a mirrored
image of an image recognized on the display screen formed
over the second substrate. Further, since the first and second
substrates are the light transmitting substrates, the display
screens are formed over the first and second substrates while
a viewer can see the view beyond the first and second sub-
strates.

[0074] Further, by providing polarizing plates over the first
and second substrates, it is possible to prevent a viewer from
seeing the view beyond the first and second substrates on both
of the display screen formed over the first substrate and the
display screen formed over the second substrate.

[0075] Inthe case 2, the display screen is formed only over
the first substrate. In the case 3, the display screen is formed
only over the second substrate.

[0076] Moreover, the following three cases 4, 5, and 6 can
be thought in the second layout method. In the case 4, the first
and second substrates are light transmitting substrates, and an
organic light emitting element provided over the first sub-
strate and an organic light emitting element provided over the
second substrate emit light toward both sides of each sub-
strate. In the case 5, the first substrate is a light transmitting
substrate and an organic light emitting element provided over
the first substrate emits light toward the both sides of the first
substrate whereas an organic light emitting element provided
over the second substrate emits light toward a surface of the
second substrate opposite to the other surface of the second
substrate over which the organic light emitting element is
provided, i.e., toward the first substrate. In the case 6, the
second substrate is a light transmitting substrate and an
organic light emitting element provided over the second sub-
strate emits light toward the both sides of the second substrate
whereas an organic light emitting element provided over the
first substrate emits light toward a surface of the first substrate
opposite to the other surface of the first substrate over which
the organic light emitting element is provided, i.e., toward the
second substrate.

[0077] In the case 4, display screens are formed over the
first and second substrates, and an image recognized on the
display screen formed over the first substrate is a mirrored
image of an image recognized on the display screen formed
over the second substrate. Further, since the first and second
substrates are the light transmitting substrates, the display
screens of the first and second substrates are formed while a
viewer can see the view beyond the first and second sub-
strates.

[0078] Further, by providing polarizing plates over the first
and second substrates, it is possible to prevent a viewer from
seeing the view beyond the first and second substrates on both
of the display screen formed over the first substrate and the
display screen formed over the second substrate.

[0079] Inthe case 5, the display screen is formed only over
the first substrate. In the case 6, the display screen is formed
only over the second substrate.

[0080] Inthe present invention, as a light transmitting sub-
strate, a quartz substrate, a glass substrate, a plastic substrate,
or the like is used. When heat treatment at a temperature of
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600° C. or more is performed in a process of manufacturing an
element such as a thin film transistor or an organic light
emitting element over a substrate, a quartz substrate is used.
When heat treatment at a temperature of 600° C. or less is
performed, a glass substrate or a plastic substrate may be
used. Here, the light transmitting substrate indicates a sub-
strate which transmits visible light therethrough. This repre-
sents visible light transmittance of the substrate is 80 to
100%.

[0081] In each of the above mentioned cases 2 and 5, the
light transmitting substrate is used as the first substrate
whereas a material of the second substrate is not particularly
limited and a substrate having no light transmitting property
may be used as the second substrate.

[0082] Further, in each of the cases 3 and 6, the light trans-
mitting substrate is used as the second substrate whereas a
material of the first substrate is not particularly limited and a
substrate having no light transmitting property may be used as
the first substrate.

[0083] In the above described structures of the present
invention, an active matrix display device is preferable.
[0084] Organic light emitting elements mentioned in this
specification include not only an organic light emitting ele-
ment having a structure in which a film sandwiched between
a first electrode and a second electrode contains an organic
compound but also an organic light emitting element having
a structure in which a film sandwiched between a first elec-
trode and a second electrode partly contains an inorganic
compound in addition to an organic compound.

[0085] Organic light emitting materials include a material
which can convert energy upon returning to a ground state
from a singlet excited state into light emission (a fluorescent
material) and a material which can convert energy upon
returning to a ground state from a triplet excited state into
light emission (a phosphorescent material). Either the fluo-
rescent material or the phosphorescent material may be used
as an organic light emitting material used for a display device
of the present invention.

[0086] As a structure of an organic compound layer, it is
possible to employ various known structures such as a struc-
ture formed by laminating a hole transporting layer, a light
emitting layer, and an electron transporting layer in this order,
and a structure formed by laminating a hole injecting layer, a
hole transporting layer, a light emitting layer, an electron
transporting layer, and an electron injecting layer in this
order.

[0087] In a display device of the present invention, a
method for driving the display device for image display is not
particularly limited, and for example, a dot sequential driving
method, aline sequential driving method, a surface sequential
driving method, and the like may be used. As a method for
expressing a gray scale of an organic light emitting element,
either a digital gray scale method or an analog gray scale
method may be employed. Further, a source line of the display
device may be input with either analog signals or digital
signals. A driver circuit and the like may be arbitrarily
designed according to image signals.

[0088] By providing a substrate having a white organic
light emitting element in addition to a substrate having red,
green, and blue organic light emitting elements, luminance of
only the white organic light emitting element can be increased
so that brightness of only a display screen can be improved.
Since the substrate having the white organic light emitting
element is provided separately from the substrate having the
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red, green, and blue organic light emitting elements for per-
forming color display, the luminance of the white organic
light emitting element can be changed independently from
the red, green, and blue organic light emitting elements.
Therefore, brightness of the display screen can be easily
controlled.

[0089] Further, when white color is displayed on a conven-
tional organic EL display which can perform color display,
red, green, and blue organic light emitting elements emit light
and three colors of light emitted from the organic light emit-
ting elements are mixed to display while color. However, in
the structure of the present invention in which a substrate
having red, green, and blue organic light emitting elements
and a substrate having a white organic light emitting element
are overlapped with each other, only the white organic light
emitting element emits light while the red, green, and blue
organic light emitting elements emit no light so as to display
white color. Therefore, power consumption can be more
reduced as compared to the case of displaying white color by
making the red, green, and blue organic light emitting ele-
ments emit light.

[0090] When areas of light emitting regions of red and blue
organic light emitting elements are set larger than an area of
a light emitting region of a green organic light emitting ele-
ment, it is possible to balance the red, green, and blue colors.
[0091] Inthe case where an organic light emitting element
which emits light with a color by which a range of a triangle
of'a chromaticity coordinate of red, a chromaticity coordinate
of green, and a chromaticity coordinate of blue can be wid-
ened, is provided separately from red, green, and blue organic
light emitting elements, colors which cannot be expressed
only by red, green, and blue organic light emitting elements,
can be expressed, so that more microscopic and realistic
images can be displayed.

[0092] Furthermore, when red, green, and blue organic
light emitting elements are provided over a first substrate and
red, green, and blue organic light emitting elements are pro-
vided over a second substrate and the first and second sub-
strates are attached to each other such that the different col-
ored organic light emitting elements provided over the first
and second substrates are overlapped with one another as seen
from a viewer side, image resolution performance can be
improved.

[0093] Moreover, when a substrate over which red, green,
and blue organic light emitting elements are provided is over-
lapped with a substrate over which a blue organic light emit-
ting element is provided, luminance of blue light emission
can be compensated, making it possible to improve balance of
luminance of red, green, and blue.

BRIEF DESCRIPTION OF DRAWINGS

[0094] FIG. 1 is a perspective view of a display device
according to the present invention;

[0095] FIGS. 2A to 2C are top views showing a pixel struc-
ture of a display device described in Embodiment Mode 1;
[0096] FIGS.3A and 3B are cross sectional views showing
one pixel of a display device described in Embodiment Mode
1
[0097] FIG. 4 is a view showing a cross sectional structure
of one pixel of a display device described in Embodiment
Mode 1;

[0098] FIG. 5is a view showing a cross sectional structure
of one pixel of a display device described in Embodiment
Mode 1;
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[0099] FIGS. 6A to 6C are top views showing a pixel struc-
ture of a display device described in Embodiment Mode 3;
[0100] FIGS.7A and 7B are cross sectional views showing
one pixel of a display device described in Embodiment Mode
3;
[0101] FIGS. 5A and 8B are cross sectional views showing
one pixel of a display device described in Embodiment Mode
3;
[0102] FIGS. 9A to 9C are top views showing a pixel struc-
ture of a display device described in Embodiment Mode 3;
[0103] FIGS. 10A and 10B are cross sectional views show-
ing one pixel of a display device described in Embodiment
Mode 3;

[0104] FIGS.11A and 11B are cross sectional views show-
ing one pixel of a display device described in Embodiment
Mode 3;

[0105] FIGS. 12A to 12C are top views showing a pixel
structure of a display device described in Embodiment Mode
4

[0106] FIGS.13A and 13B are cross sectional views show-
ing one pixel of a display device described in Embodiment
Mode 4;

[0107] FIGS. 14A to 14C are top views showing a pixel
structure of a display device described in Embodiment Mode
6;

[0108] FIG.15isaview showing a cross sectional structure
of one pixel of a display device described in Embodiment
Mode 6;

[0109] FIG.16isadiagram explaining an effect ofa display
device described in Embodiment Mode 6;

[0110] FIG.17isadiagram explaining an effect ofa display
device described in Embodiment Mode 6;

[0111] FIGS. 18A to 18C are top views showing a pixel
structure of a display device described in Embodiment Mode
2;

[0112] FIG.19isaview showing a cross sectional structure
of one pixel of a display device described in Embodiment
Mode 2;

[0113] FIGS. 20A to 20C are top views showing a pixel
structure of a display device described in Embodiment 1;
[0114] FIGS. 21A and 21B are cross sectional views show-
ing a pixel structure of a display device described in Embodi-
ment 2;

[0115] FIG. 22 is a cross sectional view showing a pixel
structure of a display device described in Embodiment 2;
[0116] FIG. 23 is a cross sectional view showing a display
device described in Embodiment 3;

[0117] FIG. 24 is a cross sectional view showing a display
device described in Embodiment 3;

[0118] FIGS. 25A to 25H are diagrams showing electronic
appliances described in Embodiment 4;

[0119] FIG. 26 is a diagram showing an electronic appli-
ance described in Embodiment 4;

[0120] FIGS. 27A to 27C are top views showing a pixel
structure of a display device described in Embodiment 3;
[0121] FIGS. 28A and 28B are cross sectional views show-
ing one pixel of a display device described in Embodiment
Mode 3;

[0122] FIGS. 29A to 29C are top views showing a pixel
structure of a display device described in Embodiment Mode
6;

[0123] FIG.30isaview showing a cross sectional structure
of one pixel of a display device described in Embodiment
Mode 6; and
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[0124] FIGS. 31A and 31B are cross sectional views of a
display device described in Embodiment 4.

DETAILED DESCRIPTION OF THE INVENTION
Embodiment Modes

[0125] Embodiment modes of the present invention will be
described below.

Embodiment Mode 1

[0126] In this embodiment mode, a display device formed
by attaching a substrate having a white (W) organic light
emitting element to a substrate having red (R), green (G), and
blue (B) organic light emitting elements, will be described. A
perspective view of a display device according to the present
inventionis shownin FIG. 1. In FIG. 1, reference numeral 100
is a first substrate over which red (R), green (G), and blue (B)
organic light emitting elements are formed; 101, a second
substrate over which a white organic light emitting element is
formed; and 102, a display screen. Reference numerals 103
and 104 are FPCs (flexible printed circuits); and 130 and 131,
peripheral driver circuits. Over the first substrate 100, a pixel
portion (not shown) including a plurality of organic light
emitting elements and the peripheral driver circuit 130 are
formed. Over the second substrate 101, a pixel portion (not
shown) including a plurality of organic light emitting ele-
ments and the peripheral driver circuit 131 are formed. The
first substrate 100 and the second substrate 101 are attached to
each other such that a surface of the first substrate over which
the red, green, and blue organic light emitting elements are
provided faces a surface of the second substrate over which
the white organic light emitting element is provided, as shown
in FIG. 1. Further, the display screen 102 is formed over the
first substrate 100.

[0127] Although a case where the peripheral driver circuits
are formed over the first and second substrates in FIG. 1, the
peripheral driver circuits may not be provided thereover.
Alternatively, driver circuits may be provided over ICs and
the ICs may be connected to the first and second substrates by
using a TAB technology, a COG technology, or the like.
[0128] FIGS. 2A to 2C shows pixel structures of a display
device of Embodiment Mode 1. FIG. 2A shows a pixel struc-
ture as seen from the display screen 102 side, that is, from a
viewer side. FIG. 2B shows a pixel structure of the first
substrate, and FIG. 2C shows a pixel structure of the second
substrate. Each of FIGS. 2B and 2C is a top view as seen from
the surface provided with the organic light emitting element
(s). When the first substrate having the pixel structure shown
in FIG. 2B is overlapped with the second substrate having the
pixel structure shown in FIG. 2C such that the organic light
emitting elements provided over the first and second sub-
strates face one another, the pixel structure as shown in FIG.
2A can be obtained as seen from the display screen 102 side,
i.e., from a viewer side. Note that, a wiring and the like are not
shown in FIGS. 2A to 2C so as to simply show the overlapped
light emitting regions.

[0129] In FIG. 2B, reference numeral 201 indicates a red
light emitting region including a red organic light emitting
element; 202, a green light emitting region including a green
organic light emitting element; and 203, a blue light emitting
region including a blue organic light emitting element. In
FIG. 2C, reference numeral 204 indicates a white light emit-
ting region including a white organic light emitting element.
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[0130] Shaded portions in FIGS. 2A and 2B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 2C is a light
shielding region since a wiring, an element for driving the
organic light emitting element, and the like are formed over
the second substrate. Therefore, when the first and second
substrates are overlapped with each other, light emitted from
the white light emitting region is partly shielded by the light
shielding region of the first substrate as seen from the viewer
side, as shown in FIG. 2A.

[0131] When the red light emitting region 201, the green
light emitting region 202, and the blue light emitting region
203 provided over the first substrate and the white light emit-
ting region 204 provided over the second substrate emit light,
a viewer sees three different colored light emitting regions
denoted by reference numerals 205, 206, and 207. In this case,
a red light emitting region which is lightened by white light
emission, is formed in reference numeral 205. A green light
emitting region which is lightened by white light emission, is
formed in reference numeral 206. A blue light emitting region
which is lightened by white light emission, is formed in
reference numeral 207.

[0132] Further, the color of the light emitting regions over
the second substrate is shown in parentheses in reference
numerals 205, 206, and 207 of FIG. 2A. Specifically, in
reference numeral 205, “R” and “(W)” indicate that the red
light emitting region over the first substrate is overlapped with
the white light emitting region over the second substrate. In
reference numeral 206, “G” and “(W)” indicate that the green
light emitting region over the first substrate is overlapped with
the white light emitting region over the second substrate. In
reference numeral 207, “B” and “(W)” indicate that the blue
light emitting region over the first substrate is overlapped with
the white light emitting region over the second substrate.
[0133] FIGS. 3A and 3B are cross sectional views of the
pixel structures shown in FIGS. 2A to 2C. FIG. 3A is a cross
sectional view along a line A-A of FIG. 2A. FIG. 3B isa cross
sectional view along a line B-B' of FIG. 2A. The cross sec-
tional views shown in FIGS. 3A and 3B are provided to
simply show positional relations of the organic light emitting
elements provided over the first substrate to the organic light
emitting element provided over the second substrate in the
display device of the present invention. Therefore, only the
red, green, and blue organic light emitting elements provided
over the first substrate and the white organic light emitting
element provided over the second substrate are shown in
FIGS. 3A and 3B. That is, in an actual cross sectional struc-
ture of the display device, an insulating film and the like are
provided between the substrate and the organic light emitting
elements rather than the structure in which the organic light
emitting elements are provided in contact with the surface of
the substrate. However, component parts other than the sub-
strates and the organic light emitting elements are omitted
here. This is the same for the cross sections views of the
following embodiment modes and embodiments. Note that, a
specific example of the cross sectional structures will be
described in embodiments below.

[0134] InFIG.3A, ared (R)organic light emitting element
121, a green (G) organic light emitting element 122, and a
blue (B) organic light emitting element 123 are provided over
a first substrate 100 whereas a white organic light emitting
element 120 is provided over a second substrate 101. As
shown in FIG. 3A, the first substrate 100 and the second
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substrate 101 are overlapped with each other such that the red
organic light emitting element 121, the green organic light
emitting element 122, and the blue organic light emitting
element 123 provided over the first substrate face the white
organic light emitting element 120 provided over the second
substrate.

[0135] By forming such the structure, the second substrate
101 serves as a counter substrate with respect to the first
substrate 100 whereas the first substrate 100 serves as a
counter substrate with respect to the second substrate 101,
and the organic light emitting elements can be sealed with
only the first and second substrates 100 and 101. Therefore,
the display device ofthe present invention can have almost the
same thickness as a normal display device in which an organic
light emitting element is provided over a substrate and is
sealed with a counter substrate.

[0136] The organic light emitting elements 121, 122, and
123 provided over the first substrate 100 have a dual emission
structure in which the organic light emitting elements emit
light toward a surface of the first substrate 100 over which the
organic light emitting elements are provided and toward the
other surface of the first substrate opposite to the surface of
the first substrate over which the organic light emitting ele-
ments are provided. Meanwhile, the white organic light emit-
ting element 120 provided over the second substrate 101 has
a top emission structure in which the white organic light
emitting element emits light toward a surface of the second
substrate 101 over which the white organic light emitting
element is provided. Further, arrows indicate the directions of
light emitted from the respective organic light emitting ele-
ments in FIG. 3A.

[0137] By employing such the structure, light generated in
the white organic light emitting element 120 and the red,
green, and blue organic light emitting elements 121, 122, and
123 can be emitted toward the surface of the first substrate 100
opposite to the other surface of the first substrate over which
the red, green, and blue organic light emitting elements 121,
122, and 123 are provided. That is, a display screen can be
formed over the surface of the first substrate 100 opposite to
the other surface of the first substrate 100 over which the red,
green, and blue organic light emitting elements 121, 122, and
123 are provided. Accordingly, an image of which brightness
is controlled by light emission of the white organic light
emitting element 120, can be displayed on the surface of the
first substrate 100 opposite to the other surface of the first
substrate over which the red, green, and blue organic light
emitting elements 121, 122, and 123 are provided.

[0138] The red organic light emitting element 121 includes
a first electrode 110, a second electrode 108, and a layer 109
containing an organic compound sandwiched between the
first electrode 110 and the second electrode 108. The green
organic light emitting element 122 includes a first electrode
113, a second electrode 111, and a layer 112 containing an
organic compound sandwiched between the first electrode
113 and the second electrode 111. The blue organic light
emitting element 123 includes a first electrode 116, a second
electrode 114, and a layer 115 containing an organic com-
pound sandwiched between the first electrode 116 and the
second electrode 114.

[0139] The first electrodes 110, 113, and 116 and the sec-
ond electrodes 108, 111, and 114 of the red, green, and blue
organic light emitting elements 121, 122, and 123 are respec-
tively formed using a transparent conductive film made from
indium tin oxide (ITO), and indium zinc oxide (IZO) in which
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indium oxide contains zinc oxide, and the like. The materials
used as the transparent conductive film is not particularly
limited to the above mentioned materials, and a thin metal
film and the like can be used in addition to the above materi-
als.

[0140] Further, the first electrodes 110, 113, and 116 of the
red, green, and blue organic light emitting elements 121,122,
and 123 are formed by patterning the same transparent con-
ductive film. Also, the second electrodes 108, 111, and 114 of
the red, green, and blue organic light emitting elements 121,
122, and 123 are formed by pattering the same transparent
conductive film.

[0141] By forming the first and second electrodes of each
organic light emitting element with the transparent conduc-
tive films, each organic light emitting element can be of a dual
emission type.

[0142] The white organic light emitting element 120
includes a first electrode 105, a second electrode 107, and a
layer 106 containing an organic compound sandwiched
between the first electrode 105 and the second electrode 107.

[0143] As the first electrode 105 of the white organic light
emitting element 120, an electrode having a function of
reflecting light is preferably used. When the first electrode
105 of the white organic light emitting element 120 has a
function of reflecting light, light emitted toward the second
substrate 101 side from the red, green, and blue organic light
emitting elements 121, 122, and 123 can be reflected by the
first electrode 105 of the white organic light emitting element
120. Thus, light emitted from the red, green, and blue organic
light emitting elements 121, 122, and 123 can be efficiently
utilized.

[0144] As a material for forming the electrode having a
function of reflecting light, for example, a metal film with
high reflectivity such as an aluminum film (including an
aluminum alloy film and an aluminum film containing an
additive) and a silver thin film can be given. The entire first
electrode 105 is not necessary to have a function of reflecting
light as long as the first electrode 105 can reflect light emitted
from the organic light emitting elements provided over the
first substrate. Further, metal with high reflectivity which is
stacked with a transparent conductive film, can be used as the
first electrode 105. In addition, an electrode at least whose top
surface is coated with a metal film with high reflectivity, for
example, a conductive film whose top surface (a surface fac-
ing the second substrate) is aluminum-plated or silver-plated,
may be used as the first electrode 105.

[0145] By using an electrode having a function of reflecting
light as the first electrode 105 of the white organic light
emitting element 120, light emitted toward the second sub-
strate 101 from the red, green, and blue organic light emitting
elements 121, 122, and 123 can be reflected by the first
electrode 105. Accordingly, the first electrode 105 of the
white organic light emitting element 120 is preferably pro-
vided to overlap with all of the light emitting regions formed
by the red, green, and blue organic light emitting elements
121, 122, and 123. This can efficiently utilize light emitted
from the red, green, and blue organic light emitting elements
121, 122, and 123.

[0146] As the second electrode 107 of the white organic
light emitting element 120, a transparent conductive film
made from indium tin oxide (T1O), indium zinc oxide (IZO)
in which indium oxide contains zinc oxide, or the like is used.
A material of a transparent conductive film is not limited to
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the above mentioned materials, and a metal thin film can also
be used in addition to these materials.

[0147] In the display device of this embodiment mode, a
white pixel is placed to overlap with each of a red pixel, a
green pixel, and a blue pixel, and therefore, brightness of a
display screen can be controlled by changing luminance of
only the white organic light emitting element.

[0148] Current-luminance characteristics of the red, green,
and blue organic light emitting elements are different from
one another. In a conventional display device, in order to
change brightness of only an entire display surface, lumi-
nance of each of red, green, and blue organic light emitting
elements must be changed while keeping a balance of red,
green, and blue colors. However, in the display device of the
this embodiment mode, the brightness of only the entire dis-
play screen can be changed by changing luminance of only
the white organic light emitting element.

[0149] Accordingly, when a light sensor for detecting sur-
rounding brightness is provided and luminance of the white
organic light emitting element is changed in accordance with
the surrounding brightness detected by the light sensor,
brightness of the entire display screen can be changed in
accordance with the surrounding brightness in using the dis-
play device.

[0150] Further, in the display device of this embodiment
mode, since a white dot is arranged to overlap with red, green,
and blue dots, only a white color can be displayed by making
only the white organic light emitting element emit light while
making the red, green, and blue organic light emitting ele-
ments emit no light.

[0151] Inanormaldisplay device performing color display
by using red, green, and blue dots as one pixel, a white color
is displayed by making the red, green, and blue dots emit
light. However, in the display device of this embodiment
mode, since the white organic light emitting element is
formed over the substrate different from the substrate over
which thered, green, and blue organic light emitting elements
are formed, one pixel can be displayed by making only the
white organic light emitting element emit light. As compared
to the case of displaying a white color by making the red,
green, and blue dots emit light, the power consumption can be
reduced.

[0152] Furthermore, in a case where a white organic light
emitting element is formed over the same substrate as red,
green, and blue organic light emitting elements, the number
of dots formed over one substrate is increased, which results
in reduction of the number of pixels. However, in the structure
of'this embodiment mode, since the white organic light emit-
ting element is formed over the substrate different from the
substrate over which the red, green, and blue organic light
emitting elements are formed, both of color display and only
white display can be performed without reducing the number
of pixels. Also, when displaying only the white color, the
power consumption can be reduced.

[0153] Although an example in which the red, green, and
blue organic light emitting elements being of the dual emis-
sion type are formed over the first substrate, the white organic
light emitting element being of the top emission type is
formed over the second electrode, and the display screen is
formed over the first substrate, is shown in FIGS. 2A to 2C
and FIG. 3A, the present invention is not limited thereto.
[0154] Forexample, as shown in FIG. 4, the positions of the
organic light emitting elements provided over the first sub-
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strate and the organic light emitting element provided over the
second substrate, may be counterchanged.

[0155] The same portions as those of FIG. 3A are denoted
by the same reference numerals in FIG. 4. Differing from
FIG. 3A, in a structure of FIG. 4, the positions of the organic
light emitting elements provided over the first substrate 100
and the organic light emitting element provided over the
second substrate 101 are counterchanged.

[0156] That is, differing from the structure of FIG. 3A, in
FIG. 4, the white organic light emitting element 120 is pro-
vided over the first substrate; the red, green, and blue organic
light emitting elements 121, 122, and 123 are provided over
the second substrate; the first electrode 105 and the second
electrode 107 of the white organic light emitting element 120
are formed using transparent conductive films; the second
electrodes 108, 111, and 114 of the red, green, and blue
organic light emitting elements 121, 122, and 123 are formed
using a transparent conductive film; and the first electrodes
110, 113, and 116 of the red, green, and blue organic light
emitting elements 121, 122, and 123 are formed by using
electrodes having a function of reflecting light.

[0157] Whenadisplay screen is provided only over the first
substrate, a dual emission type organic light emitting element
is provided over the first substrate 100, and a top emission
type organic light emitting element is provided over the sec-
ond substrate 101. Therefore, in the structure as shown in
FIG. 4, the white organic light emitting element 120 formed
over the first substrate is of a dual emission type and the red,
green, and blue organic light emitting elements 121, 122, and
123 formed over the second substrate are of a top emission
type. Note that, in FIG. 4, arrows indicate directions of light
emitted from the respective organic light emitting elements.

[0158] Although the case of providing the display screen
only over the first substrate is shown in FIG. 3A and FIG. 4,
display screens may be formed over both of the first and
second substrates.

[0159] FIG. 5 shows a structural example in which display
screens are formed over both of the first and second sub-
strates. The same portions as those of FIG. 3A are also
denoted by the same reference numerals in FIG. 5.

[0160] Differing from FIG. 3A, the first electrode 105 of the
white organic light emitting element 120 provided over the
second substrate 101 is formed using a transparent conductive
film in FIG. 5. As shown in FIG. 5, arrows indicate the
directions of light emitted from the respective organic light
emitting elements.

[0161] Since all the first electrodes and the second elec-
trodes of the red, green, and blue organic light emitting ele-
ments 121, 122, and 123 provided over the first substrate and
the white organic light emitting element 120 provided over
the second substrate are formed using transparent conductive
films, the red, green, and blue organic light emitting elements
121, 122, and 123 provided over the first substrate and the
white organic light emitting element 120 provided over the
second substrate are the dual emission type organic light
emitting elements. Accordingly, light can be emitted through
both of the first and second substrates 100 and 101 as shown
in FIG. 5, and hence, display screens can be formed over both
of the first and second substrates.

[0162] An image recognized on the display screen formed
over the first substrate is a mirrored image of an image rec-
ognized on the display screen formed over the second sub-
strate. Further, since the first and second substrates are the
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light transmitting substrates, the display screens are formed
such that a viewer can see the view beyond the first and
second substrates.

[0163] Note that, by providing polarizing plates over the
first and second substrates, it is possible to prevent a viewer
from seeing the view beyond the first and second substrates
on the display screens formed over the first and second sub-
strates.

Embodiment Mode 2

[0164] In this embodiment mode, an example according to
the case B of the first structure of the present invention will be
described. Specifically, a case in which a dot of a white
organic light emitting element is provided over a second
substrate so as to face a dot of a red organic light emitting
element provided over a first substrate, a dot of a white
organic light emitting element is provided over the second
substrate so as to face a dot of a green organic light emitting
element provided over the first substrate, and a dot of a white
organic light emitting element is provided over the second
substrate so as to face a dot of a blue organic light emitting
element provided over the first substrate, will be described.
Note that, a case of forming a display screen over the first
substrate (that is, an image is displayed on the first substrate
side) will be described in this embodiment mode.

[0165] FIGS.18A to 18C show pixel structures of a display
device according to this embodiment mode. FIG. 18A shows
a pixel structure as seen from the display screen side, that is,
from a viewer side. FIG. 18B shows a pixel structure of the
first substrate, and FIG. 18C shows a pixel structure of the
second substrate. Each of FIGS. 18B and 18C is a top view as
seen from the surface provided with the organic light emitting
elements. When the first substrate having the pixel structure
shown in FIG. 18B is overlapped with the second substrate
having the pixel structure shown in FIG. 18C such that the
surfaces provided with the organic light emitting elements of
the first and second substrates face one another, the pixel
structure as shown in FIG. 18A can be obtained as seen from
the display screen 102 side, i.e., from a viewer side. Note that,
a wiring and the like are not shown in FIGS. 18A to 18C so as
to simply show the overlapped light emitting regions.
[0166] InFIG. 18B, reference numeral 1200 indicates a red
light emitting region including a red organic light emitting
element; 1201, a green light emitting region including a green
organic light emitting element; and 1202, a blue light emitting
region including a blue organic light emitting element. In
FIG. 18C, each of reference numerals 1203, 1204, and 1205
indicates a white light emitting regions including a white
organic light emitting element.

[0167] Shaded portions in FIGS. 18A and 18B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 18C is a light
shielding region since a wiring, an element for driving the
organic light emitting element, and the like are formed over
the second substrate. In this embodiment mode, the light
emitting regions formed over the first substrate has almost the
same size as the light emitting regions formed over the second
substrate, and both of the light emitting regions are arranged
to overlap with each other at the same positions. Accordingly,
the light shielding region of the first substrate is formed at
almost the same position as the light shielding region of the
second substrate.
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[0168] When the red, green, and blue light emitting regions
1200, 1201, and 1202 provided over the first substrate and the
white light emitting regions 1203, 1204, and 1205 provided
over the second substrate emit light, a viewer sees three
different colored light emitting regions denoted by reference
numerals 1206, 1207, and 1208. In this case, reference
numeral 1206 is a red light emitting region which is lightened
by white light emission. Reference numeral 1207 is a green
light emitting region which is lightened by white light emis-
sion. Reference numeral 1208 is a blue light emitting region
which is lightened by white light emission.

[0169] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses since the light
emitting regions over the first substrate are overlapped with
the light emitting regions over the second substrate in refer-
ence numerals 1206, 1207, and 1208 in FIG. 18A. Specifi-
cally, in reference numeral 1206, “R” and “(W)” indicate that
the red light emitting region over the first substrate is over-
lapped with the white light emitting region over the second
substrate. In reference numeral 1207, “G” and “(W)” indicate
that the green light emitting region over the first substrate is
overlapped with the white light emitting region over the sec-
ond substrate. In reference numeral 1208, “B” and “(W)”
indicate that the blue light emitting region over the first sub-
strate is overlapped with the white light emitting region over
the second substrate.

[0170] In the case of making only the red light emitting
region 1200 over the first substrate emit light, reference
numeral 1206 becomes a red light emitting region, whereas in
the case of making only the white light emitting region 1203
over the second substrate emit light, reference numeral 1206
becomes a white light emitting region. In the case of making
only the green light emitting region 1201 over the first sub-
strate emit light, reference numeral 1207 becomes a green
light emitting region, whereas in the case of making only the
white light emitting region 1204 over the second substrate
emit light, reference numeral 1207 becomes a white light
emitting region. In the case of making only the blue light
emitting region 1202 over the first substrate emit light, refer-
ence numeral 1208 becomes a blue light emitting region,
whereas in the case of making only the white light emitting
region 1205 over the second substrate emit light, reference
numeral 1208 becomes a white light emitting region.

[0171] FIG. 19 is a cross sectional view along a line A-A of
FIG. 18A. FIG. 19 is a schematic cross sectional view to
simply show a cross sectional structure of a display device
according to the present invention. Only red, green, and blue
organic light emitting elements provided over a first substrate
and white organic light emitting elements provided over a
second substrate, are shown.

[0172] InFIG. 19, ared (R) organic light emitting element
1311, a green (G) organic light emitting element 1312, and a
blue (B) organic light emitting element 1313 are provided
over a first substrate 1300 whereas white organic light emit-
ting elements 1323, 1324, and 1325 are provided over a
second substrate 1301. As shown in FIG. 19, the first substrate
1300 and the second substrate 1301 are attached to each other
such that the red organic light emitting element 1311 pro-
vided over the first substrate faces the white organic light
emitting element 1323 provided over the second substrate,
the green organic light emitting element 1312 provided over
the first substrate faces the white organic light emitting ele-
ment 1324 provided over the second substrate, and the blue
organic light emitting element 1313 provided over the first
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substrate faces the white organic light emitting element 1325
provided over the second substrate.

[0173] By forming such the structure, the second substrate
1301 serves as a counter substrate with respect to the first
substrate 1300 whereas the first substrate 1300 serves as a
counter substrate with respect to the second substrate 1301,
and the organic light emitting elements can be sealed with
only the first and second substrates 1300 and 1301. Therefore,
the display device ofthe present invention can have almost the
same thickness as a normal display device in which an organic
light emitting element is provided over one substrate and
sealed with a counter substrate.

[0174] Theorganic light emitting elements 1311, 1312, and
1313 provided over the first substrate 1300 have a dual emis-
sion structure in which the organic light emitting elements
1311, 1312, and 1313 emit light toward a surface of the first
substrate over which the organic light emitting elements
1311, 1312, and 1313 are provided and toward the other
surface of the first substrate opposite to the surface of the first
substrate over which the organic light emitting elements are
provided. Meanwhile, the white organic light emitting ele-
ments 1323, 1324, and 1325 provided over the second sub-
strate 1301 has a top emission structure in which the white
organic light emitting elements 1323, 1324, and 1325 emit
light toward a surface of the second substrate over which the
white organic light emitting elements are provided. Further,
arrows indicate the directions of light emitted from the
respective organic light emitting elements in FIG. 19.
[0175] By employing such the structure, light generated in
the white organic light emitting elements 1323, 1324, and
1325 and the red, green, and blue organic light emitting
elements 1311, 1312, and 1313 can be emitted toward the
surface of the first substrate 1300 opposite to the other surface
of the first substrate over which the red, green, and blue
organic light emitting elements 1311, 1312, and 1313 are
provided. That is, a display screen can be formed over the
surface of the first substrate 1300 opposite to the other surface
of'the first substrate 1300 over which the red, green, and blue
organic light emitting elements 1311, 1312, and 1313 are
provided.

[0176] The red organic light emitting element 1311
includes a first electrode 1302, a second electrode 1304, and
a layer 1303 containing an organic compound sandwiched
between the first electrode 1302 and the second electrode
1304. The green organic light emitting element 1312 includes
a first electrode 1305, a second electrode 1307, and a layer
1306 containing an organic compound sandwiched between
the first electrode 1305 and the second electrode 1307. The
blue organic light emitting element 1313 includes a first elec-
trode 1308, a second electrode 1310, and a layer 1309 con-
taining an organic compound sandwiched between the first
electrode 1308 and the second electrode 1310.

[0177] The first electrodes 1302, 1305, and 1308 and the
second electrodes 1304, 1307, and 1310 of the red, green, and
blue organic light emitting elements 1311, 1312, and 1313 are
formed using transparent conductive films made from indium
tin oxide (ITO), indium zinc oxide (IZO) in which indium
oxide contains zinc oxide, and the like. The materials used as
the transparent conductive films are not particularly limited to
the above mentioned materials, and a thin metal film and the
like can be used in addition to the above materials.

[0178] Further, the first electrode 1302 of the red organic
light emitting element 1311, the first electrode 1305 of the
green organic light emitting element 1312, and the first elec-
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trode 1308 of the blue organic light emitting element 1313 are
formed by patterning the same transparent conductive film.
Also, the second electrode 1304 of the red organic light emit-
ting element 1311, the second electrode 1307 of the green
organic light emitting element 1312, and the second electrode
1310 of the blue organic light emitting element 1313 are
formed by pattering the same transparent conductive film.
[0179] By forming the first and second electrodes of each
organic light emitting element with the transparent conduc-
tive films, each organic light emitting element can be of a dual
emission type.

[0180] The white organic light emitting element 1323
includes a first electrode 1314, a second electrode 1316, and
a layer 1315 containing an organic compound sandwiched
between the first electrode 1314 and the second electrode
1316. The white organic light emitting element 1324 includes
a first electrode 1317, a second electrode 1319, and a layer
1318 containing an organic compound sandwiched between
the first electrode 1317 and the second electrode 1319. The
white organic light emitting element 1325 includes a first
electrode 1320, a second electrode 1322, and a layer 1321
containing an organic compound sandwiched between the
first electrode 1320 and the second electrode 1321.

[0181] As the first electrodes 1314, 1317, and 1320 of the
white organic light emitting elements 1323, 1324, and 1325,
electrodes having a function of reflecting light are preferably
used. When the first electrodes 1314, 1317, and 1320 of the
white organic light emitting elements 1323, 1324, and 1325
have a function of reflecting light, light emitted toward the
second substrate 1301 from the red, green, and blue organic
light emitting elements 1311, 1312, and 1313 can be reflected
by the first electrodes 1314, 1317, and 1320 of the white
organic light emitting elements 1323, 1324, and 1325. Thus,
light generated in the red, green, and blue organic light emit-
ting elements 1311, 1312, and 1313 can be efficiently uti-
lized.

[0182] In the structure shown in this embodiment mode,
luminance of white light emission overlapped with red, green,
or blue light emission can be individually controlled. That is,
brightness of red, green, and blue can be individually con-
trolled in each pixel. Therefore, for example, when luminance
of light emitted from a white light emitting region positioned
to be overlapped with a red light emitting region as seen from
a viewer side, is increased, that is, when the luminance of only
the white organic light emitting element provide to face the
red organic light emitting element is increased, brightness of
only red emission can be increased so that a pink color can be
displayed.

[0183] Further, in the case where a dot of a white organic
light emitting element is provided over the second substrate
so as to face a dot of a red organic light emitting element
provided over a first substrate, a dot of another white organic
light emitting element is provided over the second substrate
so as to face a dot of a green organic light emitting element
provided over the first substrate, and a dot of another white
organic light emitting element is provided over the second
substrate so as to face a dot of a blue organic light emitting
element provided over the first substrate, when all of the white
organic light emitting elements provided to face each of the
red, green, and blue organic light emitting elements has the
same luminance, brightness of an entire display screen can be
controlled as well as Embodiment Mode 1.

[0184] In the display device of this embodiment mode,
since white dots are arranged to be overlapped with red,
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green, and blue dots, only a white color can be displayed by
making only the white organic light emitting elements emit
light while making the red, green, and blue organic light
emitting elements emit no light.

[0185] In the display device of this embodiment mode, in
order to display only a white color, one pixel includes one
white dot. Accordingly, since the white dots are provided to
overlap with the red, green, and blue dots respectively, when
display is performed by only the white dots, the number of
pixels is three times as high as a case of performing color
display, and therefore, high resolution images can be dis-
played.

[0186] In addition, when performing only white display,
the number of pixels is three times as high as Embodiment
Mode 1, and therefore, high resolution images can be dis-
played. As a consequence, the structure of Embodiment
Mode 2 is more preferable than that of Embodiment Mode 1.
[0187] Inanormal display device performing color display
by using red, green, and blue dots as one pixel, a white color
is displayed by making the red, green, and blue dots emit
light. However, in the display device of this embodiment
mode, since the white organic light emitting elements are
formed over the substrate different from the substrate over
which thered, green, and blue organic light emitting elements
are formed, one pixel can be displayed by making only the
white organic light emitting element emit light. As compared
to the case of displaying a white color by making the red,
green, and blue dots emit light, the power consumption can be
reduced.

[0188] Furthermore, in the case where white organic light
emitting elements are formed over the same substrate as red,
green, and blue organic light emitting elements, the number
of dots formed over one substrate is increased, which results
in reduction of the number of pixels. However, in the structure
of this embodiment mode, since the white organic light emit-
ting elements are formed over the substrate different from the
substrate over which the red, green, and blue organic light
emitting elements are formed, both of color display and only
white display can be performed without reducing the number
of pixels. Also, when displaying only the white color, the
power consumption can be reduced.

[0189] Although an example in which the red, green, and
blue organic light emitting elements are formed over the first
substrate, the white organic light emitting elements are
formed over the second substrate, and the display screen is
formed over the first substrate, is shown in this embodiment
mode, the present invention is not limited thereto.

[0190] For example, the positions of the organic light emit-
ting elements provided over the first substrate and the organic
light emitting elements provided over the second substrate,
may be counterchanged. Specifically, the white organic light
emitting elements may be provided over the first substrate
whereas the red, green, and blue organic light emitting ele-
ments may be provided over the second substrate.

[0191] Further, display screens may be provided over both
of the first and second substrates. In this case, dual emission
type organic light emitting elements may be provided over
both of the first and second substrates. Specifically, first elec-
trodes and second electrodes of the organic light emitting
elements provided over both of the first and second substrates
may be formed using transparent conductive films.

Embodiment Mode 3

[0192] In the first structure of the present invention, a case
where red and green organic light emitting elements are pro-
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vided over a first substrate and blue and white organic light
emitting elements are provided over a second substrate, will
be described in this embodiment mode.

[0193] FIGS.27A to 27C show pixel structures of a display
device according to this embodiment mode. FIG. 27A shows
a pixel structure as seen from a display screen side, that is,
from a viewer side. FIG. 27B shows a pixel structure of the
first substrate, and FIG. 27C shows a pixel structure of the
second substrate. Each of FIGS. 27B and 27C is a top view as
seen from the surface provided with the organic light emitting
elements. When the first substrate having the pixel structure
shown in FIG. 27B is overlapped with the second substrate
having the pixel structure shown in FIG. 27C such that the
organic light emitting elements provided over the first and
second substrates face one another, the pixel structure as
shown in FIG. 27A can be obtained as seen from the display
screen 102 side, i.e., from a viewer side. Note that, a wiring
and the like are not shown in FIGS. 27A to 27C so as to simply
show the overlapped light emitting regions.

[0194] In FIG. 27B, reference numeral 3000 indicates a
green light emitting region including a green organic light
emitting element; and 3001, a red light emitting region
including a red organic light emitting element. In FIG. 27C,
reference numeral 3002 indicates a blue light emitting region
including a blue organic light emitting element; and 3003, a
white light emitting region including a white organic light
emitting element.

[0195] Shaded portions in FIGS. 27A and 27B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 27C is also a light
shielding region since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the second substrate. In this embodiment mode, the light
emitting regions formed over the first substrate has almost the
same size as the light emitting regions provided over the
second substrate, and these light emitting regions are
arranged to overlap with one another at the same positions.
Accordingly, the light shielding region of the first substrate is
formed at almost the same position as the light shielding
region of the second substrate.

[0196] When the green light emitting region 3000 and the
red light emitting region 3001 provided over the first sub-
strate, and the blue light emitting region 3002 and the white
light emitting region 3003 provided over the second substrate
emit light, a viewer sees two different colored light emitting
regions denoted by reference numerals 3004 and 3005. In this
case, a mixed colored light emitting region in which blue and
green are mixed, is formed in reference numeral 3004. A red
light emitting region which is lightened by white light emis-
sion, is formed in reference numeral 3005.

[0197] Note that, the colors of the light emitting regions
over the second substrate are shown in parentheses of FIG.
27A since the light emitting regions formed over the first
substrate are overlapped with the light emitting regions
formed over the second substrate at the same positions. That
is, in reference numeral 3004, “G” and “(B)” indicate that the
green light emitting region over the first substrate is over-
lapped with the blue light emitting region over the second
substrate. In reference numeral 3005, “R” and “(W)” indicate
that the red light emitting region over the first substrate is
overlapped with the white light emitting region over the sec-
ond substrate.
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[0198] In the case of making only the green light emitting
region 3000 over the first substrate emit light, reference
numeral 3004 becomes a green light emitting region, whereas
in the case of making only the blue light emitting region 3002
over the second substrate emit light, reference numeral 3004
becomes a blue light emitting region. In the case of making
only the red light emitting region 3001 over the first substrate
emit light, reference numeral 3005 becomes a red light emit-
ting region, whereas in the case of making only the white light
emitting region 3003 over the second substrate emit light,
reference numeral 3005 becomes a white light emitting
region.

[0199] Cross sectional views of the pixel structures shown
in FIGS. 27A to 27C are shown in FIGS. 28A and 28B. FIG.
28A is a cross sectional view along a line A-A' of FIG. 27A,
and FIG. 28B is a cross sectional view along a line B-B' of
FIG.27A. The cross sectional views shown in FIGS. 28A and
28B are provided to simply show positional relations of the
organic light emitting elements provided over the first and
second substrates in the display device of the present inven-
tion. Therefore, only the red and green organic light emitting
elements provided over the first substrate and the blue and
white organic light emitting elements provided over the sec-
ond substrate are shown in FIGS. 28A and 28B.

[0200] In FIG. 28A, a green (G) organic light emitting
element 408 and a red (R) organic light emitting element 409
are provided over a first substrate 400 whereas a blue (B)
organic light emitting element 416 and a white (W) organic
light emitting element 417 are provided over a second sub-
strate 401. As shown in FIG. 28A, the first substrate 400 and
the second substrate 401 are attached to each other such that
the green organic light emitting element 408 provided over
the first substrate faces the blue organic light emitting element
416 provided over the second substrate whereas the red
organic light emitting element 409 provided over the first
substrate faces the white organic light emitting element 417
provided over the second substrate.

[0201] By forming such the structure, the second substrate
401 serves as a counter substrate with respect to the first
substrate 400 whereas the first substrate 400 serves as a
counter substrate with respect to the second substrate 401,
and the organic light emitting elements can be sealed with
only the first and second substrates 400 and 401. Therefore,
the display device ofthe present invention can have almost the
same thickness as a normal display device in which an organic
light emitting element is formed over only one substrate and
sealed with a counter substrate.

[0202] The organic light emitting elements 408 and 409
provided over the first substrate 400 have a dual emission
structure in which the organic light emitting elements emit
light toward a surface of the first substrate 400 over which the
organic light emitting elements 408 and 409 are provided and
toward the other surface of the first substrate 400 opposite to
the surface over which the organic light emitting elements are
provided, i.e., toward the second substrate 401. Meanwhile,
the organic light emitting elements 416 and 417 provided over
the second substrate 401 have a top emission structure in
which the organic light emitting elements 416 and 417 emit
light toward a surface of the second substrate 401 over which
the organic light emitting elements 416 and 417 are provided,
i.e., toward the first substrate 400. Further, arrows indicate the
directions of light emitted from the respective organic light
emitting elements in FIGS. 28A and 28B.
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[0203] The green organic light emitting element 408
includes a first electrode 402, a second electrode 404, and a
layer 403 containing an organic compound sandwiched
between the first electrode 402 and the second electrode 404.
The red organic light emitting element 409 includes a first
electrode 405, a second electrode 407, and a layer 406 con-
taining an organic compound sandwiched between the first
electrode 405 and the second electrode 407. The blue organic
light emitting element 416 includes a first electrode 410, a
second electrode 412, and a layer 411 containing an organic
compound sandwiched between the first electrode 410 and
the second electrode 412. The white organic light emitting
element 417 includes a first electrode 413, a second electrode
415, and a layer 414 containing an organic compound sand-
wiched between the first electrode 413 and the second elec-
trode 415.

[0204] The first electrodes 402 and 405 and the second
electrodes 404 and 407 of the green and red organic light
emitting elements 408 and 409, the second electrodes 412 and
415 of the blue and white organic light emitting elements 416
and 417 are respectively formed using transparent conductive
films made from indium tin oxide (ITO), indium zinc oxide
(IZO) in which indium oxide contains zinc oxide, and the like.
Further, the first electrode 402 of the green organic light
emitting element 408 and the first electrode 405 of the red
organic light emitting element 409 are formed by patterning
the same transparent conductive film. The second electrode
404 of the green organic light emitting element 408 and the
second electrode 407 of the red organic light emitting element
409 are formed by pattering the same transparent conductive
film. Also, the second electrode 412 of the blue organic light
emitting element 416 and the second electrode 415 of the
white organic light emitting element 417 are formed by pat-
tering the same transparent conductive film.

[0205] By forming the first and second electrodes for each
organic light emitting element provided over the first sub-
strate 400 with the transparent conductive films, each organic
light emitting element can be of a dual emission type.
[0206] As the first electrodes 410 and 413 of the blue and
white organic light emitting elements 416 and 417, electrodes
having a function of reflecting light are preferably used.
When the first electrodes 410 and 413 of the blue and white
organic light emitting elements 416 and 417 have a function
of reflecting light, light emitted toward the second substrate
401 from the green and red organic light emitting elements
408 and 409 can be reflected by the first electrodes 410 and
413 of the blue and white organic light emitting elements 416
and 417. Thus, light emitted from the green and red organic
light emitting elements 408 and 409 can be efficiently uti-
lized.

[0207] Further, in FIGS. 27A to 27C and FIGS. 28A and
28B, all of the light emitting regions of the organic light
emitting elements have the same area; however, the light
emitting regions of the organic light emitting elements may
have different areas from one another depending on their
colors.

[0208] FIGS. 6A to 6C shows pixel structures of a display
device in the case where areas of light emitting regions of
organic light emitting elements are different from one another
depending on colors. FIG. 6A shows a pixel structure as seen
from the display screen side, that is, from a viewer side. FIG.
6B shows a pixel structure of a first substrate, and FIG. 6C
shows a pixel structure of a second substrate. When the first
substrate having the pixel structure shown in FIG. 6B is
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overlapped with the second substrate having the pixel struc-
ture shown in FIG. 6C such that the organic light emitting
elements provided over the first and second substrates face
one another, the pixel structure as shown in FIG. 6A can be
obtained as seen from a display screensside, i.e., from a viewer
side. Each of FIGS. 6B and 6C is a top view as seen from the
surface provided with the organic light emitting elements.
[0209] InFIG. 6B, reference numeral 300 indicates a green
light emitting region including a green organic light emitting
element; and 301, a red light emitting region including a red
organic light emitting element. In FIG. 6C, reference numeral
302 indicates a blue light emitting region including a blue
organic light emitting element; and 303, a white light emitting
region including a white organic light emitting element. Note
that, a wiring and the like are not shown in FIGS. 6A to 6C so
as to simply show the overlapped light emitting regions.
[0210] Differing from the structures shown in FIGS. 27A
and 27B, areas of light emitting regions of the red and blue
organic light emitting elements are larger than areas of light
emitting regions of the green and white organic light emitting
elements. In the example shown in FIGS. 6 A to 6C, since the
areas of the light emitting regions of the red and blue organic
light emitting elements are larger than the areas of the light
emitting regions of the green and white organic light emitting
elements, a part of the light emitting region 301 of the red
organic light emitting element is overlapped with a part of the
light emitting region 302 of the blue organic light emitting
element as seem from a viewer side.

[0211] Shaded portions in FIGS. 6A and 6B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 6C is also a light
shielding region since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the second substrate. Therefore, when the first substrate over-
lapped with the second substrate is seen from the first sub-
strate side (a viewer side), light emitted from the organic light
emitting elements formed over the second substrate is
shielded in a region other than the green light emitting region
300 and the red light emitting region 301 provided over the
first substrate. Thus, when a viewer sees the superimposed
first and second substrates from the first substrate side, light
emitted from the blue light emitting region 302 provided over
the second substrate is partly shielded by the light shielding
region of the first substrate.

[0212] Whenthe green light emitting region 300 and the red
light emitting region 301 provided over the first substrate, and
the blue light emitting region 302 and the white light emitting
region 303 provided over the second substrate emit light, a
viewer sees four different colored light emitting regions
denoted by reference numerals 304, 305,306, and 307. In this
case, a mixed colored light emitting region in which blue and
green are mixed, is formed in reference numeral 304. A mixed
colored light emitting region in which red and blue are mixed,
is formed in reference numeral 305. A red light emitting
region is formed in reference numeral 306. A mixed colored
light emitting region in which red and white are mixed, is
formed in reference numeral 307.

[0213] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses in reference
numerals 304, 305, 306, and 307 of FIG. 6A. Specifically, in
reference numeral 304, “G” and “(B)” indicate that the green
light emitting region over the first substrate is overlapped with
the blue light emitting region over the second substrate. In
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reference numeral 305, “R” and “(B)” indicate that the red
light emitting region over the first substrate is overlapped with
the blue light emitting region over the second substrate. In
reference numeral 306, “R” indicates that there is only a part
of the red light emitting region provided over the first sub-
strate. In reference numeral 307, “R” and “(W)” indicate that
the red light emitting region over the first substrate is over-
lapped with the white light emitting region over the second
substrate.

[0214] In the case of making only the green light emitting
region 300 over the first substrate emit light, reference
numeral 304 becomes a green light emitting region, whereas
in the case of making only the red light emitting region 301
over the first substrate emit light, reference numerals 305,
306, and 307 become red light emitting regions. In the case of
making only the blue light emitting region 302 over the sec-
ond substrate emit light, reference numerals 304 and 305
become blue light emitting regions, whereas in the case of
making only the white light emitting region 303 over the
second substrate emit light, reference numeral 307 becomes a
white light emitting region.

[0215] Cross sectional views of the pixel structures shown
in FIGS. 6A to 6C are shown in FIGS. 7A and 7B and FIGS.
8A and 8B.FIG. 7A is a cross sectional view along a line A-A'
of FIG. 6A, and FIG. 7B is a cross sectional view along a line
B-B'of FIG. 6 A. FIG. 8A is a cross sectional view along a line
C-C'of FIG. 6A, and FIG. 8B is a cross sectional view along
a line D-D' of FIG. 6A. FIGS. 7A and 7B and FIGS. 8A and
8B are schematic cross sectional views simply showing cross
sectional structures of a display device according to the
present invention, and each of the drawings shows only a first
substrate, green and red organic light emitting elements pro-
vided over the first substrate, a second substrate, and blue and
white organic light emitting elements provided over the sec-
ond substrate. In FIGS. 7A and 7B and FIGS. 8A and 8B, the
same portions as those of FIGS. 28A and 28B are denoted by
the same reference numerals.

[0216] In FIG. 7A, a green (G) organic light emitting ele-
ment 408, and a red (R) organic light emitting element 409 are
provided over a first substrate 400 whereas a blue (B) organic
light emitting element 416 and a white (W) organic light
emitting element 417 are provided over a second substrate
401. As shown in FIG. 7A, the first substrate 400 and the
second substrate 401 are attached to each other such that the
green organic light emitting element 408 provided over the
first substrate 400 faces the blue organic light emitting ele-
ment 416 provided over the second substrate 401 whereas the
red organic light emitting element 409 provided over the first
substrate faces a part of the blue organic light emitting ele-
ment 416 and the white organic light emitting element 417
provided over the second substrate. Note that arrows indicate
directions of light emitted from the respective organic light
emitting elements.

[0217] Since the visibility of red and blue is lower than that
of green, and therefore, when areas of light emitting regions
of the red and blue organic light emitting elements are set
larger than an area of a light emitting region of the green
organic light emitting element, it is possible to balance the
red, green, and blue colors. In addition, since the white
organic light emitting element is also provided over the sec-
ond substrate, brightness of a display screen can be con-
trolled. Moreover, since two colored organic light emitting
elements are provided over each of the first and second sub-
strates, as compared to a case of providing three colored
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organic light emitting elements over a substrate, wherein the
number of pixels provided over the substrate is the same as the
number of pixels provided over the first and second sub-
strates, the number of elements required for driving the
organic light emitting elements provided for each dot can be
reduced. As a consequence, aperture ratio can be improved.
[0218] The cross sectional structures along the lines B-B',
C-C', and D-D' of FIG. 6A will hereinafter be described. As
shown in FIG. 7B, it is known that the green organic light
emitting element 408 provided over the first substrate 400
faces the blue organic light emitting element 416 provided
over the second substrate 401 in the line B-B' of FIG. 6A.
[0219] As shown in FIG. 8A, it is known that the red
organic light emitting element 409 provided over the first
substrate 400 faces the blue organic light emitting element
416 provided over the second substrate 401 in the line C-C' of
FIG. 6A.

[0220] Asshownin FIG. 8B, itis known that the red organic
light emitting element 409 provided over the first substrate
400 faces the white organic light emitting element 417 pro-
vided over the second substrate 401 in the line D-D' of FIG.
6A.

[0221] The case in which the red and green organic light
emitting elements are provided over the first substrate
whereas the blue and white organic light emitting elements
are provided over the second substrate, is described in this
embodiment mode; however, the present invention is not
limited thereto. The area of the light emitting regions of the
red and blue organic light emitting elements having lower
visibility than the green, can be set larger than the area of the
light emitting region of the green organic light emitting ele-
ment so as to balance the red, green, and blue colors. There-
fore, either the red organic light emitting element or the blue
organic light emitting element may be provided over the same
substrate as the green organic light emitting element. Also,
the positions of the green and white organic light emitting
elements may be counterchanged. That is, the red and white
organic light emitting elements may be provided over the first
substrate whereas the blue and green organic light emitting
elements may be provided over the second substrate.

[0222] Note that the respective organic light emitting ele-
ments are arranged such that the green organic light emitting
element 408 provided over the first substrate 400 faces a part
of the blue organic light emitting element 416 provided over
the second substrate 401, and the red organic light emitting
element 409 provided over the first substrate faces a part of
the blue organic light emitting element and the white organic
light emitting element 417 provided over the second substrate
in FIGS. 6A to 6C, FIGS. 7A and 7B, and FIGS. 8A and 8B;
however, the present invention is not limited to this arrange-
ment. For example, the green organic light emitting element
may face the white organic light emitting element whereas the
red organic light emitting element may face the blue organic
light emitting element. Further, for example, the organic light
emitting elements provided over the second substrate can be
provided to be rotated +90 degrees.

[0223] An example of rotating the organic light emitting
elements provided over the second substrate by +90 degrees
will be described with reference to FIGS. 9A to 9C, FIGS.
10A and 10B, and FIGS. 11A and 11B. Pixel structures in
which the organic light emitting elements provided over the
second substrate are rotated by +90 degrees, are shown in
FIGS. 9A to 9C. FIG. 9A shows the pixel structure as seen
from a display screen side, i.e., from a viewer side. FIG. 9B
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shows the pixel structure over the first substrate, and FIG. 9C
shows the pixel structure over the second substrate. By over-
lapping the first substrate having the pixel structure shown in
FIG. 9B with the second substrate having the pixel structure
shown in FIG. 9C such that the organic light emitting ele-
ments provided over the first substrate face the organic light
emitting elements provided over the second substrate, the
pixel structure as shown in FIG. 9A is obtained as seen from
a display screen side, i.e., from a viewer side. FIGS. 9B and
9C are top views as seen from each surface over which the
organic light emitting elements are formed.

[0224] InFIG. 9B, reference numeral 500 indicates a green
light emitting region including a green organic light emitting
element; and 501, a red light emitting region including a red
organic light emitting element.

[0225] In FIG. 9C, reference numeral 502 indicates a blue
light emitting region including a blue organic light emitting
element; and 503, a white light emitting region including a
white organic light emitting element. Note that a wiring and
the like are not shown in FIGS. 9A to 9C so as to simply show
the overlapped light emitting regions.

[0226] Shaded portions in FIGS. 9A and 9B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 9C is a light
shielding region since a wiring, an element for driving the
organic light emitting element, and the like are formed over
the second substrate. Therefore, when a viewer sees the first
substrate overlapped with the second substrate from the first
substrate side, light emitted from the organic light emitting
elements formed over the second substrate is shielded in a
region other than the green light emitting region 500 and the
red light emitting region 501 provided over the first substrate.
Thus, when a viewer sees the superimposed first and second
substrates, light emitted from the blue and white light emit-
ting regions 502 and 503 provided over the second substrate
is partly shielded by the light shielding region of the first
substrate.

[0227] Whenthe green light emitting region 500 and the red
light emitting region 501 provided over the first substrate, and
the blue light emitting region 502 and the white light emitting
region 503 provided over the second substrate emit light, a
viewer sees six different colored light emitting regions
denoted by reference numerals 504, 505, 506, 507, 508, and
509. In this case, a mixed colored light emitting region in
which green and blue are mixed, is formed in reference
numeral 504. A green light emitting region is formed in ref-
erence numeral 505. A mixed colored light emitting region in
which green and white are mixed, is formed in reference
numeral 506. A mixed colored light emitting region in which
red and blue are mixed, is formed in reference numeral 507. A
red light emitting region is formed in reference numeral 508.
A mixed colored light emitting region in which red and white
are mixed, is formed in reference numeral 509.

[0228] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses in reference
numerals 504, 506, 507, and 509 of FIG. 9A. Specifically, in
reference numeral 504, “G” and “(B)” indicate that the green
light emitting region over the first substrate is overlapped with
the blue light emitting region over the second substrate. In
reference numeral 505, “G” indicates that there is only a part
of the green light emitting region provided over the first
substrate. In reference numeral 506, “G” and “(W)” indicate
that the green light emitting region over the first substrate is
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overlapped with the white light emitting region over the sec-
ond substrate. In reference numeral 507, “R” and “(B)” indi-
cate that the red light emitting region over the first substrate is
overlapped with the blue light emitting region over the second
substrate. In reference numeral 508, “R” indicates that there
is only a part of the red light emitting region provided over the
first substrate. In reference numeral 509, “R” and “(W)”
indicate that the red light emitting region over the first sub-
strate is overlapped with the white light emitting region over
the second substrate.

[0229] In the case of making only the green light emitting
region 500 over the first substrate emit light, reference numer-
als 504, 505, and 506 become green light emitting regions,
whereas in the case of making only the red light emitting
region 501 over the first substrate emit light, reference numer-
als 507,508, and 509 become red light emitting regions. In the
case of making only the blue light emitting region 502 over
the second substrate emit light, reference numerals 504 and
507 become blue light emitting regions, whereas in the case
of making only the white light emitting region 503 over the
second substrate emit light, reference numerals 506 and 509
become white light emitting regions.

[0230] Cross sectional views of the pixel structures shown
in FIGS. 9A to 9C are shown in FIGS. 10A and 10B and
FIGS. 11A and 11B. FIG. 10A is a cross sectional view along
aline A-A'of FIG. 9A, and FIG. 10B is a cross sectional view
along a line B-B' of FIG. 9A. FIG. 11A is a cross sectional
view along a line C-C' of FIG. 9A, and FIG. 11B is a cross
sectional view along a line D-D' of FIG. 9A. FIGS. 10A and
10B and FIGS. 11A and 11B are the cross sectional views to
simply show positional relations of the organic light emitting
elements provided over the first substrate and the organic light
emitting elements provided over the second substrate. There-
fore, only the first substrate, the organic light emitting ele-
ments provided over the first substrates, the second substrate,
and the organic light emitting elements provided over the
second substrate are shown in FIGS. 10A and 10B and FIGS.
11A and 11B.

[0231] In FIG. 10A, a green (G) organic light emitting
element 608 and a red (R) organic light emitting element 609
are provided over a first substrate 600 whereas a blue (B)
organic light emitting element 613 is provided over a second
substrate 601. As shown in FIG. 10A, the first substrate 600
and the second substrate 601 are attached to each other such
that the blue organic light emitting element 613 provided over
the second substrate 601 faces the green organic light emit-
ting element 608 and the red organic light emitting element
609 provided over the first substrate.

[0232] The green and red organic light emitting elements
608 and 609 provided over the first substrate 600 have a dual
emission structure in which the green and red organic light
emitting elements 608 and 609 emit light toward a surface of
the first substrate 600 over which the green and red organic
light emitting elements are provided and toward the other
surface of the first substrate 600 opposite to the surface over
which the organic light emitting elements are provided, i.e.,
toward the second substrate 601. Meanwhile, the blue organic
light emitting element 613 provided over the second substrate
601 has a top emission structure in which the blue organic
light emitting element emits light toward a surface of the
second substrate 601 over which the blue organic light emit-
ting element is provided, i.e., toward the first substrate. Fur-
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ther, arrows indicate the directions of light emitted from the
respective organic light emitting elements in FIGS. 10A and
10B and FIGS. 11A and 11B.

[0233] The green organic light emitting element 608
includes a first electrode 602, a second electrode 604, and a
layer 603 containing an organic compound sandwiched
between the first electrode 602 and the second electrode 604.
The red organic light emitting element 609 includes a first
electrode 605, a second electrode 607, and a layer 606 con-
taining an organic compound sandwiched between the first
electrode 605 and the second electrode 607. The blue organic
light emitting element 613 includes a first electrode 610, a
second electrode 612, and a layer 611 containing an organic
compound sandwiched between the first electrode 610 and
the second electrode 612. The white organic light emitting
element 617 includes a first electrode 614, a second electrode
616, and a layer 615 containing an organic compound sand-
wiched between the first electrode 614 and the second elec-
trode 616.

[0234] Note that, as materials for forming the first elec-
trodes, the second electrodes, and the layers containing an
organic compound of the respective organic light emitting
elements, the same materials as those of the pixel structures
shown in FIGS. 6A to 6C, FIGS. 7A and 7B, FIGS. 8A and
8B, FIGS. 27A t0 27C, and FIGS. 28 A and 28B, may be used.
[0235] Further, this embodiment mode is not limited to the
structure shown in FIGS. 9A to 9C, and positions of the blue
light emitting region 502 and the white light emitting region
503 may be counterchanged.

[0236] The overlapping ways of the light emitting regions
of the organic light emitting elements formed over the first
substrate and the light emitting regions of the organic light
emitting elements formed over the second substrate shown in
the pixel structures shown in FIGS. 9A to 9C, FIGS. 10A and
10B, and FIGS. 11A and 11B are different from the overlap-
ping ways of the pixel structures shown in FIGS. 6A to 6C,
FIGS. 7A and 7B, and FIGS. 8 A and 8B, and therefore, mixed
colors, that is, colors to be displayed are also different from
one another.

[0237] By changing the arrangements of the light emitting
regions of the organic light emitting elements formed over the
first substrate and the light emitting regions of the organic
light emitting elements formed over the second substrate, the
overlapping ways of colors of the light emitting regions of the
organic light emitting elements formed over the first substrate
and the light emitting regions of the organic light emitting
elements formed over the second substrates are changed, and
therefore, colors of an image to be displayed can be changed.
Consequently, by changing the arrangements of the light
emitting regions of the organic light emitting elements
formed over the first substrate and the light emitting regions
ofthe organic light emitting elements formed over the second
substrate in accordance with an image quality to be required
for each image, colors appropriate for each image can be
made.

Embodiment Mode 4

[0238] Inthis embodiment mode, an example of the second
structure of the present invention will be described. Specifi-
cally, this embodiment mode will describe a display device in
which a first substrate over which a red (R) organic light
emitting element, a green (G) organic light emitting element,
and a blue (B) organic light emitting element are provided is
attached to a second substrate over which a cyan (C) organic
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light emitting element, which is a complementary color of
red, a magenta (M) organic light emitting element, which is a
complementary color of green (G), and a yellow (Y) organic
light emitting element, which is a complementary color of
blue (B) are provided, and a display screen is provided over
the first substrate.

[0239] Inthe display device of this embodiment mode, the
cyan organic light emitting element, which is the complemen-
tary color of red, the magenta organic light emitting element,
which is the complementary color of green, and the yellow
organic light emitting element, which is the complementary
color of blue, are formed over the second substrate as a
substitute for the white organic light emitting element of
Embodiment Mode 1.

[0240] FIG. 12A to 12C are diagrams showing an example
of pixel structures of the display device of this embodiment
mode. FIG. 12 A shows a pixel structure as seen from a display
screen side (i.e., from a viewer side) in the case where the
display screen is formed only over the first substrate. FIG.
12B shows a pixel structure over the first substrate. F1G. 12C
shows a pixel structure over the second substrate. By attach-
ing the first substrate having the pixel structure shown in FIG.
12B to the second substrate having the pixel structure shown
in FIG. 12C such that the organic light emitting elements
provided over the both substrates face one another, the pixel
structure as shown in FIG. 12A is obtained as seen from the
display screen side, i.e., from a viewer side. FIGS. 12B and
12C are top views as seen from each surface of the substrates
over which the organic light emitting elements are formed.
[0241] InFIG. 12B, reference numeral 700 indicates a red
light emitting region including the red (R) organic light emit-
ting element; 701, a green light emitting region including the
green (G) organic light emitting element; and 702, a blue light
emitting region including the blue (B) organic light emitting
element.

[0242] InFIG. 12C, reference numeral 703 indicates a yel-
low light emitting region including the yellow (Y) organic
light emitting element; 704, a magenta light emitting region
including the magenta (M) organic light emitting element;
and 705, a cyan light emitting region including the cyan (C)
organic light emitting element. Note that a wiring and the like
are not shown in FIGS. 12A to 12C so as to simply show
overlapped light emitting regions.

[0243] As shown in FIG. 12A, the first and second sub-
strates are attached to each other such that the red, green, and
blue light emitting regions 700, 701, and 702 are almost
orthogonal to the yellow, magenta, and cyan light emitting
regions 703, 704, and 705. Specifically, the red light emitting
region 700 is overlapped with the yellow light emitting region
703, the magenta light emitting region 704, and the cyan light
emitting region 705 respectively, the green light emitting
region 701 is overlapped with the yellow light emitting region
703, the magenta light emitting region 704, and the cyan light
emitting region 705, and the blue light emitting region 702 is
overlapped with the yellow light emitting region 703, the
magenta light emitting region 704, and the cyan light emitting
region 705 respectively.

[0244] Shaded portions in FIGS. 12A and 12B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 12C is a light
shielding region since a wiring, an element for driving the
organic light emitting element, and the like are formed over
the second substrate. Therefore, when the superimposed first
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and second substrates are seen from the first substrate side
(i.e., from a viewer side), light emitted from the organic light
emitting elements formed over the second substrate are
shielded at a portion other than the red, green, and blue light
emitting regions 700, 701, and 702 formed over the first
substrate. Accordingly, when a viewer sees the superimposed
first and second substrates, light generated from the yellow,
magenta, and cyan light emitting regions 703, 704, and 705
provided over the second substrate, is partly shielded by the
light shielding region of the first substrate.

[0245] When the red light emitting region 700, the green
light emitting region 701, and the blue light emitting region
702 provided over the first substrate and the yellow light
emitting region 703, the magenta light emitting region 704,
and the cyan light emitting region 705 provided over the
second substrate emit light, a viewer sees fifteen different
colored light emitting regions denoted by reference numerals
706, 707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717,
718,719, and 720. In this case, a mixed colored light emitting
region in which red and yellow are mixed, is formed in ref-
erence numeral 706. A red light emitting region is formed in
reference numeral 707. A mixed colored light emitting region
in which red and magenta are mixed, is formed in reference
numeral 708. Another red light emitting region is formed in
reference numeral 709. A mixed colored light emitting region
in which red and cyan are mixed, is formed in reference
numeral 710. A mixed colored light emitting region in which
green and yellow are mixed, is formed in reference numeral
711. A green light emitting region is formed in reference
numeral 712. A mixed colored light emitting region in which
green and magenta are mixed, is formed in reference numeral
713. Another green light emitting region is formed in refer-
ence numeral 714. A mixed colored light emitting region in
which green and cyan are mixed, is formed in reference
numeral 715. A mixed colored light emitting region in which
blue and yellow are mixed, is formed in reference numeral
716. A blue light emitting region is formed in reference
numeral 717. A mixed colored light emitting region in which
blue and magenta are mixed, is formed in reference numeral
718. Another blue light emitting region is formed in reference
numeral 719. A mixed colored light emitting region in which
blue and cyan are mixed, is formed in reference numeral 720.

[0246] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses in reference
numerals 706, 708, 710, 711, 713, 715, 716, 718, and 720 of
FIG. 12A. That is, in reference numeral 706, “R” and “(Y)”
indicate that the red light emitting region over the first sub-
strate is overlapped with the yellow light emitting region over
the second substrate. In reference numeral 707, “R” indicates
that there is only a part of the red light emitting region pro-
vided over the first substrate. In reference numeral 708, “R”
and “(M)” indicate that the red light emitting region over the
first substrate is overlapped with the magenta light emitting
region over the second substrate. In reference numeral 709,
“R” indicates that there is only a part of the red light emitting
region provided over the first substrate. In reference numeral
710, “R” and “(C)” indicate that the red light emitting region
over the first substrate is overlapped with the cyan light emit-
ting region over the second substrate. In reference numeral
711, “G” and “(Y)” indicate that the green light emitting
region over the first substrate is overlapped with the yellow
light emitting region over the second substrate. In reference
numeral 712, “G” indicates that there is only a part of the
green light emitting region provided over the first substrate. In

Nov. 17,2011

reference numeral 713, “G” and “(M)” indicate that the green
light emitting region over the first substrate is overlapped with
the magenta light emitting region over the second substrate.
In reference numeral 714, “G” indicates that there is only a
part of the green light emitting region provided over the first
substrate. In reference numeral 715, “G” and “(C)” indicate
that the green light emitting region over the first substrate is
overlapped with the cyan light emitting region over the sec-
ond substrate. In reference numeral 716, “B” and “(Y)” indi-
cate that the blue light emitting region over the first substrate
is overlapped with the yellow light emitting region over the
second substrate. In reference numeral 717, “B” indicates that
there is only a part of the blue light emitting region provided
over the first substrate. In reference numeral 718, “B” and
“(M)” indicate that the blue light emitting region over the first
substrate is overlapped with the magenta light emitting region
over the second substrate. In reference numeral 719, “B”
indicates that there is only a part of the blue light emitting
region provided over the first substrate. In reference numeral
720, “B” and “(C)” indicate that the blue light emitting region
over the first substrate is overlapped with the cyan light emit-
ting region over the second substrate.

[0247] In the case of making only the red light emitting
region 700 over the first substrate emit light, reference numer-
als 706, 707, 708, 709, and 710 become red light emitting
regions. In the case of making only the green light emitting
region 701 over the first substrate emit light, reference numer-
als 711, 712, 713, 714, and 715 become green light emitting
regions. In the case of making only the blue light emitting
region 702 over the first substrate emit light, reference numer-
als 716, 717, 718, 719, and 720 become blue light emitting
regions. In the case of making only the yellow light emitting
region 703 over the second substrate emit light, reference
numerals 706, 711, and 716 become yellow light emitting
regions. In the case of making only the magenta light emitting
region 704 over the second substrate emit light, reference
numerals 708, 713, and 718 become magenta light emitting
regions. In the case of making only the cyan light emitting
region 705 over the second substrate emit light, reference
numerals 710, 715, and 720 become cyan light emitting
regions.

[0248] Cross sectional views of the pixel structures shown
in FIGS. 12A to 12C are shown in FIGS. 13A and 13B. FIG.
13A is a cross sectional view along a line A-A' of FIG. 12A,
and FIG. 13B is a cross sectional view along a line B-B' of
FIG. 12A. FIGS. 13A and 13B are schematic cross sectional
views simply showing cross sectional structures of a display
device according to the present invention, and each of the
views shows only a first substrate, red, green, blue organic
light emitting elements provided over the first substrate, a
second substrate, and yellow, magenta, and cyan organic light
emitting elements provided over the second substrate.
[0249] In FIG. 13A, a red organic light emitting element
811, a green organic light emitting element 812, and a blue
organic light emitting element 813 are provided over a first
substrate 800 whereas a magenta organic light emitting ele-
ment 828 is provided over a second substrate 801. The
magenta organic light emitting element 828 provided over the
second substrate faces the red organic light emitting element
811, the green organic light emitting element 812, and the
blue organic light emitting element 813.

[0250] InFIG. 13B, the red organic light emitting element
811 is provided over the first substrate 800 whereas a yellow
organic light emitting element 827, the magenta organic light
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emitting element 828, and a cyan organic light emitting ele-
ment 829 are provided over the second substrate 801.
[0251] The red organic light emitting element 811 includes
a first electrode 802, a second electrode 804, and a layer 803
containing an organic compound sandwiched between the
first electrode 802 and the second electrode 804. The green
organic light emitting element 812 includes a first electrode
805, a second electrode 807, and a layer 806 containing an
organic compound sandwiched between the first electrode
805 and the second electrode 807. The blue organic light
emitting element 813 includes a first electrode 808, a second
electrode 810, and a layer 809 containing an organic com-
pound sandwiched between the first electrode 808 and the
second electrode 810.

[0252] The yellow organic light emitting element 827
includes a first electrode 818, a second electrode 820, and a
layer 819 containing an organic compound sandwiched
between the first electrode 818 and the second electrode 820.
The magenta organic light emitting element 828 includes a
first electrode 821, a second electrode 823, and a layer 822
containing an organic compound sandwiched between the
first electrode 821 and the second electrode 823. The cyan
organic light emitting element 829 includes a first electrode
824, a second electrode 826, and a layer 825 containing an
organic compound sandwiched between the first electrode
824 and the second electrode 826.

[0253] In FIGS. 13A and 13B, arrows indicate the direc-
tions of light emitted from the respective organic light emit-
ting elements. In FIGS. 13A and 13B, images are displayed
over the first substrate. That is, a display screen is provided
only over the first substrate. Accordingly, the red, green, and
blue organic light emitting elements 811, 812, and 813 pro-
vided over the first substrate have a dual emission structure,
whereas the yellow, magenta, and cyan organic light emitting
elements 827, 828, and 829 provided over the second sub-
strate have a top emission type structure. Therefore, the first
and second electrodes of the organic light emitting elements
provided over the first substrate are formed using transparent
conducive films. The second electrodes of the organic light
emitting elements provided over the second substrate are also
formed using a transparent conductive film. Note that the first
electrodes of the organic light emitting elements provided
over the second substrate are preferably formed using reflect-
ing electrodes so as to reflect light emitted toward the second
substrates from the organic light emitting elements provided
over the first substrate toward the first substrate.

[0254] Note that the materials described in Embodiment
Mode 1 may be used as materials for forming the reflecting
electrodes and the transparent conductive films.

[0255] By using the above mentioned structure, yellow,
magenta, and cyan can be mixed with red, green, and blue to
be displayed. Thus, colors which cannot be expressed only by
the three colors of red, green, and blue, can be expressed.
[0256] Note that the pixel structures shown in FIGS. 12A to
12C and FIGS. 13A and 13B are just examples, and the
present invention is not limited thereto. In this embodiment
mode, the example of forming the cyan, magenta, and yellow
organic light emitting elements is shown in this embodiment
mode; however, the number of colors of organic light emitting
elements to be formed are not limited to the three colors.
Alternatively, one or two colored organic light emitting ele-
ments selected from cyan, magenta, and yellow may be
formed. Further, the colors of organic light emitting elements
to be formed are not limited to cyan, magenta, and yellow
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which are the complementary colors of red, green, and blue.
An organic light emitting element having a color other than
cyan, magenta, yellow, red, green, and blue may be provided
so long as it is a color which can widen a range of colors which
can be displayed. Accordingly, any organic light emitting
element may be formed so long as it emits light with a color
having a chromaticity coordinate outside of a triangle of a red
chromaticity coordinate, a green chromaticity coordinate,
and a blue chromaticity coordinate.

[0257] The arrangements of the yellow, magenta, and cyan
organic light emitting elements are not particularly limited to
the arrangements of FIGS. 12A to 12C. The light emitting
regions of the organic light emitting elements provided over
the first substrate are overlapped with the light emitting
regions of the organic light emitting elements provided over
the second substrate such that they are almost orthogonal to
one another in FIGS. 12A to 12C; however, the present inven-
tion is not limited thereto. Alternatively, the light emitting
regions of the organic light emitting elements provided over
the first and second substrates may be arranged in parallel
such that one color of the organic light emitting elements
provided over the first substrate faces one color of the organic
light emitting elements provided over the second substrate.
However, in a case where the light emitting regions of the
organic light emitting elements provided over the first and
second substrates are arranged in the same manner as FIGS.
12A to 12C, the three colors of organic light emitting ele-
ments provided over the second substrate are uniformly over-
lapped with the one color of the organic light emitting ele-
ment provided over the first substrate, and therefore, an image
can be displayed with uniform colors.

[0258] Note that only the case where the red, green, and
blue organic light emitting elements are provided over the
first substrate, the yellow, magenta, and cyan organic light
emitting elements are provided over the second substrate, and
the display screen is provided over the first substrate, is
described in this embodiment mode; however, the present
invention is not limited thereto.

[0259] Further, the positions of the organic light emitting
elements provided over the first substrate and the organic light
emitting elements provided over the second substrate may be
counterchanged. Furthermore, a white organic light emitting
element may be provided over the first substrate and yellow,
magenta, and cyan organic light emitting elements may be
provided over the second substrate.

[0260] Moreover, display screens may be provided over
both of'the first and second substrates. In this case, the organic
light emitting elements provided over the first and second
substrates may have a dual emission structure. That is, the first
and second electrodes of the organic light emitting elements
provided over the first and second substrates maybe formed
using transparent conductive films.

Embodiment Mode 5

[0261] Inthis embodiment mode, an example of the second
structure of the present invention will be described. Specifi-
cally, a display device in which a red organic light emitting
element is formed over a first substrate, a blue organic light
emitting element is formed over a second substrate, a green
organic light emitting element is formed over either the first
substrate or the second substrate, a one colored organic light
emitting element selected from a complementary color ofred,
a complementary color of green, and a complementary color
of blue is formed over either the first substrate or the second
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substrate, areas of light emitting regions of the red and blue
organic light emitting elements set larger than an area of a
light emitting region of the green organic light emitting ele-
ment, will be described.

[0262] The display device in which the red organic light
emitting element and either the green organic light emitting
element or the white organic light emitting element are pro-
vided over the first substrate, the blue organic light emitting
element and either the green light emitting element or the
white organic light emitting element are provided over the
second substrate, the areas of the light emitting regions of the
red and blue organic light emitting elements are set larger
than the area of the light emitting region of the green organic
light emitting element, are described in Embodiment Mode 3.
In this structure of Embodiment Mode 3, when a one colored
organic light emitting element selected from the complemen-
tary colors of red, green, and blue is provided as a substitute
for the white organic light emitting element, the fourth struc-
ture of the present invention can be implemented.

[0263] Since the visibility of red and blue is lower than the
visibility of green, by making areas of light emitting regions
of red and blue organic light emitting elements larger than an
area ofa light emitting region of a green organic light emitting
element, it is possible to balance red, green, and blue colors
according to the structure of this embodiment mode. In addi-
tion, since the one colored organic light emitting element
selected from the complementary colors of red, green, and
blue is provided, colors which cannot be expressed only by
red, green, and blue organic light emitting elements, can be
expressed, making it possible to widen the range of colors to
bereproduced. In addition, since the two colored organic light
emitting elements are provided over each of the first and
second substrates, as compared to a case of providing three
colored organic light emitting elements over a substrate while
having the same number of pixels provided over the substrate,
the number of elements required for driving the organic light
emitting elements provided over each dot can be reduced. As
a consequence, aperture ratio can be improved.

[0264] Note that a color selected from the complementary
colors of red, green, and blue may be determined in accor-
dance with an image quality to be required. Moreover, the
above described effect can be obtained even in a case of using
a color other than the complementary colors of red, green, and
blue so long as it is a color which can widen the range of a
triangle of a red chromaticity coordinate, a green chromatic-
ity coordinate, and a blue chromaticity coordinate. Accord-
ingly, any colored organic light emitting element is allowable
so long as it can emit light with a color having a chromaticity
coordinate outside of the range of the triangle of the red,
green, and blue chromaticity coordinates other than the
complementary colors of red, green, and blue.

Embodiment Mode 6

[0265] In this embodiment mode, an example of the third
structure of the present invention will be described. Specifi-
cally, a display device in which red, green, and blue organic
light emitting elements are provided over a first substrate, red,
green, and blue organic light emitting elements are provided
over a second substrate, and different colored organic light
emitting elements provided over the first and second sub-
strates are overlapped with one another, will be described
with reference to FIGS. 29A to 29C, and FIG. 30.

[0266] Pixel structures of a display device of this embodi-
ment mode are shown in FIGS. 29A to 29C. FIG. 29A shows
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a pixel structure as seen from a display screen side, i.e., from
a viewer side, FIG. 29B shows a pixel structure of a first
substrate, and FIG. 29C shows a pixel structure of a second
substrate. When the first substrate having the pixel structure
shown in FIG. 29B is overlapped with the second substrate
having the pixel structure shown in FIG. 29C such that the
organic light emitting elements provided over the first and
second substrates face one another, the pixel structure as
shown in FIG. 29A can be obtained as seen from the display
screen side, i.e., from a viewer side. FIGS. 29B and 29C are
top views as seen from the surfaces of the first and second
substrates over which the organic light emitting elements are
provided. Note that, FIG. 29 A to 29C show an example where
the display screen is provided only over the first substrate.
[0267] InFIG.29B, reference numeral 3100 indicates a red
light emitting region including a red organic light emitting
element; 3101, a green light emitting region including a green
organic light emitting element; and 3102, a blue light emitting
region including a blue organic light emitting element. In
FIG. 29C, reference numeral 3103 indicates a blue light emit-
ting region including a blue organic light emitting element;
3104, a red light emitting region including a red organic light
emitting element; and 3105, a green light emitting region
including a green organic light emitting element. Note that, in
order to simply show the overlapped light emitting regions, a
wiring and the like are not shown in FIGS. 29A to 29C, and
only the light emitting regions are shown therein.

[0268] Shaded portions in FIGS. 29A and 29B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 29C is a light
shielding region since a wiring, an element for driving the
organic light emitting element, and the like are formed over
the second substrate. In this embodiment mode, the light
emitting regions formed over the first substrate has almost the
same size as the light emitting regions provided over the
second substrate, and these light emitting regions are
arranged to overlap with one another at the same positions.
Accordingly, the light shielding region of the first substrate is
formed at almost the same position as the light shielding
region of the second substrate.

[0269] When the red light emitting region 3100, the green
light emitting region 3101, and the blue light emitting region
3102 provided over the first substrate and the blue light emit-
ting region 3103, the red light emitting region 3104, and the
green light emitting region 3105 provided over the second
substrate emit light, a viewer sees three different colored light
emitting regions denoted by reference numerals 3106, 3107,
and 3108. In this case, in reference numeral 3106, a mixed
colored light emitting region in which red and blue are mixed,
is formed. In reference numeral 3107, a mixed colored light
emitting region in which green and red are mixed, is formed.
In reference numeral 3108, a mixed colored light emitting
region in which blue and green are mixed, is formed.

[0270] Further, the colors of the light emitting regions of
the second substrate are shown in parentheses in reference
numerals 3106, 3107, and 3108 of FIG. 29A since the light
emitting regions of the first and second substrates are over-
lapped with one another at the same positions. That is, in
reference numeral 3106, “R” and “(B)” indicate that the red
light emitting region of the first substrate is overlapped with
the blue light emitting region of the second substrate. In
reference numeral 3107, “G” and “(R)” indicate that the green
light emitting region of the first substrate is overlapped with
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the red light emitting region of the second substrate. In ref-
erence numeral 3108, “B” and “(G)” indicate that the blue
light emitting region of the first substrate is overlapped with
the green light emitting region of the second substrate.
[0271] In the case of making only the red light emitting
region 3100 over the first substrate emit light, reference
numeral 3106 becomes a red light emitting region. In the case
of making only the green light emitting region 3101 over the
first substrate emit light, reference numeral 3107 becomes a
green light emitting region. In the case of making only the
blue light emitting region 3102 over the first substrate emit
light, reference numeral 3108 becomes a blue light emitting
region. In the case of making only the blue light emitting
region 3103 over the second substrate emit light, reference
numeral 3106 becomes a blue light emitting region. In the
case of making only the red light emitting region 3104 over
the second substrate emit light, reference numeral 3107
becomes a red light emitting region. In the case of making
only the green light emitting region 3105 over the second
substrate emit light, reference numeral 3108 becomes a green
light emitting region.

[0272] FIG.30is across sectional view along a line A-A' of
FIG. 29A. FIG. 30 is a schematic cross sectional view to
simply show a cross sectional structure of a display device
according to the present invention. Only the red, green, and
blue organic light emitting elements provided over the first
substrate and the red, green, and blue organic light emitting
elements provided over the second substrate, are shown.
[0273] InFIG. 30, ared (R) organic light emitting element
1011, a green (G) organic light emitting element 1012, and a
blue (B) organic light emitting element 1013 are provided
over a first substrate 1000 whereas a blue organic light emit-
ting element 1027, a red organic light emitting element 1028,
and a green organic light emitting element 1029 are provided
over a second substrate 1001.

[0274] The organic light emitting elements 1011,1012, and
1013 provided over the first substrate 1000 have a dual emis-
sion structure in which the organic light emitting elements
emit light toward a surface of the first substrate 1000 over
which the organic light emitting elements are provided and
toward the other surface of the first substrate opposite to the
surface of the first substrate over which the organic light
emitting elements are provided, i.e., toward the second sub-
strate 1001. Meanwhile, the organic light emitting elements
1027, 1028, and 1029 provided over the second substrate
1001 has a top emission structure in which the organic light
emitting elements emit light toward a surface of the second
substrate over which the organic light emitting elements are
provided, i.e., toward the first substrate. Further, arrows indi-
cate the directions of light emitted from the respective organic
light emitting elements in FIG. 30.

[0275] The red organic light emitting element 1011
includes a first electrode 1002, a second electrode 1004, and
a layer 1003 containing an organic compound sandwiched
between the first electrode 1002 and the second electrode
1004. The green organic light emitting element 1012 includes
a first electrode 1005, a second electrode 1007, and a layer
1006 containing an organic compound sandwiched between
the first electrode 1005 and the second electrode 1007. The
blue organic light emitting element 1013 includes a first elec-
trode 1008, a second electrode 1010, and a layer 1009 con-
taining an organic compound sandwiched between the first
electrode 1008 and the second electrode 1010. The blue
organic light emitting element 1027 includes a first electrode
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1017, asecond electrode 1019, and a layer 1018 containing an
organic compound sandwiched between the first electrode
1017 and the second electrode 1019. The red organic light
emitting element 1028 includes a first electrode 1020, a sec-
ond electrode 1022, and a layer 1021 containing an organic
compound sandwiched between the first electrode 1020 and
the second electrode 1022. The green organic light emitting
element 1029 includes a first electrode 1023, a second elec-
trode 1025, and a layer 1024 containing an organic compound
sandwiched between the first electrode 1023 and the second
electrode 1025.

[0276] Note that the materials described in Embodiment
Mode 1 may be used as materials of the first and second
electrodes of the respective organic light emitting elements.
[0277] Asshown in FIG. 30, the first substrate 1000 and the
second substrate 1001 are overlapped with each other such
that the red organic light emitting element 1011 formed over
the first substrate faces the blue organic light emitting element
1027 formed over the second substrate, the green organic
light emitting element 1012 formed over the first substrate
faces the red organic light emitting element 1028 formed over
the second substrate, and the blue organic light emitting ele-
ment 1013 formed over the first substrate faces the green
organic light emitting element 1029 formed over the second
substrate.

[0278] Overlapping the different colored organic light
emitting elements one another makes it possible to improve
image resolution performance.

[0279] This point will be described with reference to FIG.
16 and FI1G. 17. FIG. 16 is a top view of a portion where dots
are aligned in five rows and seven columns in a normal dis-
play device for color display in a case where one pixel
includes red, green, and blue dots. In FIG. 16, R indicates a
red light emitting region (a red dot) including a red organic
light emitting element, G indicates a green light emitting
region (a green dot) including a green organic light emitting
element, and B indicates a blue light emitting region (a blue
dot) including a blue organic light emitting element.

[0280] Forexample, in order to display a blue diagonal line,
as shown in FIG. 16, blue dots 1100, 1101, and 1102 emit
light. Note that, in FIG. 16, shaded dots represent dots which
emit light whereas dots which are not shaded, represent dots
which emit no light.

[0281] FIG. 17 is a top view as seen from a display screen
of a portion where dots are aligned in five rows and seven
columns over the first substrate of the display device of this
embodiment mode. Note that, as shown in FIGS. 29A to 29C,
since dots formed over the first substrate and dots formed over
the second substrate are recognized as being overlapped with
one another at the same positions as seen from a viewer side,
colors of the dots formed over the second substrate are shown
in parentheses in FIG. 17.

[0282] Specifically, in FIG. 17, R indicates a red light emit-
ting region (a red dot) including a red organic light emitting
element provided over the first substrate, G indicates a green
light emitting region (a green dot) including a green organic
light emitting element provided over the first substrate, and B
indicates a blue light emitting region (a blue dot) including a
blue organic light emitting element provided over the first
substrate. Further, (R) indicates a red light emitting region (a
red dot) including a red organic light emitting element pro-
vided over the second substrate, (G) indicates a green light
emitting region (a green dot) including a green organic light
emitting element provided over the second substrate, and (B)
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indicates a blue light emitting region (a blue dot) including a
blue organic light emitting element provided over the second
substrate. For example, with respect to a dot 1100, a dot
provided over the first substrate at the position of the dot 1100
is blue and a dot provided over the second substrate at the
position of the dot 1100 (which is overlapped with the dot
provided over the first substrate at the same position as seen
from a viewer side) is green.

[0283] Inordertodisplay ablue diagonal line onthe display
device of this embodiment mode as well as the normal display
device shown in FIG. 16, as shown in FIG. 17, blue dots 1103
and 1104 emit light in addition to the blue dots 1100, 1101,
and 1102. Note that, in FIG. 17, shaded dots represent dots
which emit light whereas dots which are not shaded, represent
dots which emit no light. Among the dots emitting light, the
dots1100,1101, and 1102 provided over the first substrate are
marked by upward-shaded lines whereas the dots 1103 and
1104 provided over the second substrate are marked by down-
ward-shaded lines.

[0284] As known form FIG. 16 and FIG. 17, image resolu-
tion performance of FIG. 17 is higher than that of FIG. 16.
That is, when the organic light emitting elements provided
over the first and second substrates are arranged such that the
different colored organic light emitting elements are over-
lapped with one another, image resolution performance can
be improved, thereby displaying a higher-resolution image.
[0285] Further, FIGS. 29A to 29C and FIG. 30 show the
case where the dots provided over the first substrate and the
dots provided over the second substrate are overlapped with
one another at the same positions; however, the present inven-
tion is not limited to this structure. In a case where the organic
light emitting elements provided over the first and second
substrates are arranged such that the different colored organic
light emitting elements are overlapped one another, the image
resolution performance can be improved. That is, when the
organic light emitting elements provided over the first and
second substrates are provided such that the different colored
organic light emitting elements are at least partly overlapped
with one another as seen from a viewer side, an effect of
improving image resolution performance can be obtained.
Accordingly, the light emitting regions of the organic light
emitting elements provided over the first and second sub-
strates may be arranged such that the different colored light
emitting regions provided over the first and second substrates
are partly overlapped with one another.

[0286] A case where light emitting regions of different
colored organic light emitting elements provided over first
and second substrates are partly overlapped with one another,
will be described with reference to FIGS. 14A to 14C and
FIG. 15.

[0287] FIGS.14A to 14C show pixel structures of a display
device according to this embodiment mode. FIG. 14A shows
a pixel structure as seen from the display screen side, that is,
from a viewer side. FIG. 14B shows a pixel structure of the
first substrate, and FIG. 14C shows a pixel structure of the
second substrate. When the first substrate having the pixel
structure shown in FIG. 14B is overlapped with the second
substrate having the pixel structure shown in FIG. 14C such
that the organic light emitting elements provided over the first
and second substrates face one another, the pixel structure as
shown in FIG. 14A can be obtained as seen from a display
screen side, i.e., from a viewer side. Each of FIGS. 14B and
14C is a top view as seen from the surface provided with the
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organic light emitting elements. Note that, FIGS. 14A to 14C
show a case where a display screen is provided only over the
first substrate.

[0288] InFIG. 14B, reference numeral 900 indicates a red
light emitting region including a red organic light emitting
element; 901, a green light emitting region including a green
organic light emitting element; and 902, a blue light emitting
region including a blue organic light emitting element. In
FIG. 14C, reference numeral 903 indicates a part of a green
light emitting region including a green organic light emitting
element; 904, a blue light emitting region including a blue
organic light emitting element; 905, a red light emitting
region including a red organic light emitting element; and
906, a part of a green light emitting region including a green
organic light emitting element.

[0289] Note that FIG. 14A shows a portion corresponding
to one pixel over the first substrate. Therefore, FIG. 14C
shows only a part of the green light emitting region 903 and a
part of the green light emitting region 906 over the second
substrate, respectively.

[0290] Further, a wiring and the like are not shown in FIGS.
14A to 14C and only the light emitting regions are shown
therein so as to simply show the overlapped light emitting
regions. Furthermore, FIGS. 14 A to 14C show a case where a
display screen is provided only over the first substrate.
[0291] Shaded portions in FIGS. 14A and 14B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 14C is also a light
shielding region since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the second substrate. Therefore, when a viewer sees the first
substrate overlapped with the second substrate from the first
substrate side, light emitted from the organic light emitting
elements formed over the second substrate is shielded in a
region other than the red light emitting region 900, the green
light emitting region 901, and the blue light emitting region
902 provided over the first substrate. Thus, when a viewer
sees the superimposed first and second substrates from the
first substrate side, light emitted from the green, blue, and red
light emitting regions 903, 904, 905, and 906 provided over
the second substrate is partly shielded by the light shielding
region of the first substrate.

[0292] When the red light emitting region 900, the green
light emitting region 901, and the blue light emitting region
902 provided over the first substrate, and the part of the green
light emitting region 903, the blue light emitting region 904,
the red light emitting region 905, and the part of the green
light emitting region 906 provided over the second substrate
emit light, a viewer sees nine different colored light emitting
regions denoted by reference numerals 907, 908, 909, 910,
911, 912, 913, 914, and 915. In this case, a mixed colored
light emitting region in which red and green are mixed, is
formed in reference numeral 907. A red light emitting region
is formed in reference numeral 908. A mixed colored light
emitting region in which red and blue are mixed, is formed in
reference numeral 909. A mixed colored light emitting region
in which green and blue are mixed, is formed in reference
numeral 910. A green light emitting region is formed in ref-
erence numeral 911. A mixed colored light emitting region in
which green and red are mixed, is formed in reference
numeral 912. A mixed colored light emitting region in which
blue and red are mixed, is formed in reference numeral 913. A
blue light emitting region is formed in reference numeral 914.
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A mixed colored light emitting region in which blue and
green are mixed, is formed in reference numeral 915.

[0293] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses in reference
numerals 907, 909, 910, 912, 913, and 915 of FIG. 14A.
Specifically, in reference numeral 907, “R” and “(G)” indi-
cate that the red light emitting region over the first substrate is
overlapped with the green light emitting region over the sec-
ond substrate. In reference numeral 908, “R” indicates that
there is only a part of the red light emitting region provided
over the first substrate. In reference numeral 909, “R” and
“(B)” indicate that the red light emitting region over the first
substrate is overlapped with the blue light emitting region
over the second substrate. In reference numeral 910, “G” and
“(B)” indicate that the green light emitting region over the
first substrate is overlapped with the blue light emitting region
over the second substrate. In reference numeral 911, “G”
indicates that there is only a part of the green light emitting
region provided over the first substrate. In reference numeral
912, “G” and “(R)” indicate that the green light emitting
region over the first substrate is overlapped with the red light
emitting region over the second substrate. In reference
numeral 913, “B” and “(R)” indicate that the blue light emit-
ting region over the first substrate is overlapped with the red
light emitting region over the second substrate. In reference
numeral 914, “B” indicates that there is only a part of the blue
light emitting region provided over the first substrate. In
reference numeral 915, “B” and “(G)” indicate that the blue
light emitting region over the first substrate is overlapped with
the green light emitting region over the second substrate.
[0294] In the case of making only the red light emitting
region 900 over the first substrate emit light, reference numer-
als 907,908, and 909 become red light emitting regions. In the
case of making only the green light emitting region 901 over
the first substrate emit light, reference numerals 910,911, and
912 become green light emitting regions. In the case of mak-
ing only the blue light emitting region 902 over the first
substrate emit light, reference numerals 913, 914, and 915
become blue light emitting regions. In the case of making
only the green light emitting region 903 over the second
substrate emit light, reference numeral 907 becomes a green
light emitting region. In the case of making only the blue light
emitting region 904 over the second substrate emit light,
reference numerals 909 and 910 become blue light emitting
regions. In the case of making only the red light emitting
region 905 over the second substrate emit light, reference
numerals 912 and 913 become red light emitting regions. In
the case of making only the green light emitting region 906
over the second substrate emit light, reference numeral 915
becomes a green light emitting region.

[0295] Cross sectional views along a line A-A' of FIG. 14A
is shown in FIG. 15. FIG. 15 is a schematic cross sectional
view simply showing a cross sectional structure ofthe display
device according to the present invention, and shows only a
first substrate, red, green, and blue organic light emitting
elements provided over the first substrate, a second substrate,
and red, green, and blue organic light emitting elements pro-
vided over the second substrate.

[0296] InFIG. 15, ared (R) organic light emitting element
1011, a green (G) organic light emitting element 1012, and a
blue (B) organic light emitting element 1013 are provided
over a first substrate 1000 whereas green organic light emit-
ting elements 1026 and 1029, a blue organic light emitting
element 1027, and a red organic light emitting element 1028
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are provided over a second substrate 1001. Note that only a
part of the green organic light emitting element 1026 and a
part of the green organic light emitting element 1029 are
shown in FIG. 15.

[0297] InFIG. 15, the same portions as those of FIG. 30 are
denoted by the same reference numerals. In FIG. 15, refer-
ence numeral 1026 indicates a green organic light emitting
element including a first electrode 1014, a second electrode
1016, and a layer 1015 containing an organic compound
sandwiched between the first electrode 1014 and the second
electrode 1016.

[0298] Asshown in FIG. 15, the first substrate 1000 and the
second substrate 1001 are overlapped with each other such
that the red organic light emitting element 1011 provided over
the first substrate faces a part of the green organic light emit-
ting element 1026 and a part of the blue organic light emitting
element 1027 provided over the second substrate, the green
organic light emitting element 1012 provided over the first
substrate faces a part of the blue organic light emitting ele-
ment 1027 and a part of the red organic light emitting element
1028 provided over the second substrate, and the blue organic
light emitting element 1013 provided over the first substrate
faces a part of the red organic light emitting element 1028 and
a part of the green organic light emitting element 1029 pro-
vided over the second substrate. That is, the organic light
emitting elements provided over the first and second sub-
strates are arranged such that the different colored organic
light emitting elements are partly overlapped with one
another.

[0299] By overlapping the different colored organic light
emitting elements with one another in such a manner, image
resolution performance can be improved.

Embodiment Mode 7

[0300] Inthis embodiment mode, the fourth structure of the
present invention will be described. Specifically, an example
where red, green, and blue organic light emitting elements are
provided over one of first and second substrates and a blue
organic light emitting element is provided over the other
substrate, will be described. In order to form a structure in
which thered, green, and blue organic light emitting elements
are provided over one of the first and second substrates and
the blue organic light emitting element is provided over the
other substrate, in the structure of Embodiment Mode 1, a
blue organic light emitting element may be provided as a
substitute for the white organic light emitting element 120
provided over the second substrate.

[0301] Inthecaseof providing the white organic light emit-
ting element over the second substrate as shown in Embodi-
ment Mode 1, since the brightness of the entire display screen
is necessary to be made uniform, the light emitting regions of
the red, green, and blue organic light emitting elements pro-
vided over the first substrate are uniformly overlapped with
the white organic light emitting region. Meanwhile, in the
case of providing a blue organic light emitting element over
the second substrate, the blue organic light emitting element
formed over the second substrate is provided to compensate
luminance of the blue organic light emitting element formed
over the first substrate, and therefore, the light emitting
regions of the red, green, and blue organic light emitting
elements provided over the first substrate are not necessary to
be uniformly overlapped with the blue organic light emitting
element provided over the second substrate. For example, the
blue organic light emitting element may be provided over the
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second substrate to be overlapped with only the blue organic
light emitting element provided over the first substrate.
[0302] Note that, an organic light emitting element pro-
vided over the second substrate is not limited to the blue
organic light emitting element. For example, in a case where
the red organic light emitting element provided over the first
substrate does not have sufficient luminance, another red
organic light emitting element may be provided over the
second substrate. Alternatively, in a case where the green
organic light emitting element provided over the first sub-
strate does not have sufficient luminance, another green
organic light emitting element may be provided over the
second substrate.

Embodiment 1

[0303] In this embodiment, an example of pixel structures
of the second structure of the present invention, which is
different from Embodiment Mode 4, will be described. FIGS.
20A to 20C show pixel structures of a display device, which
are different from those of Embodiment Mode 4. FIG. 20A
shows a pixel structure as seen from a display screen side.
FIG. 20B shows a pixel structure over the first substrate. FIG.
20C shows a pixel structure over the second substrate. When
the first substrate having the pixel structure shown in FIG.
20B is overlapped with the second substrate having the pixel
structure shown in FIG. 20C such that organic light emitting
elements provided over the first and second substrates face
one another, the pixel structure as shown in FIG. 20A is
obtained as seen from the display screen side, i.e., from a
viewer side. Note that the display screen is provided only over
the first substrate. Each of FIGS. 20B and 20C is a top view as
seen from a surface of each substrate over which the organic
light emitting elements are formed.

[0304] In FIG. 20B, reference numerals 1400, 1403, and
1406 indicate red light emitting regions including red (R)
organic light emitting elements; 1401, 1404, and 1407, green
light emitting regions including green (G) organic light emit-
ting elements; and 1402, 1405, and 1408, blue light emitting
regions including blue (B) organic light emitting elements.
[0305] In FIG. 20C, reference numeral 1410 indicates a
cyan light emitting region including a cyan (C) organic light
emitting element; 1411, a magenta light emitting region
including a magenta (M) organic light emitting element; and
1412, a yellow light emitting region including a yellow (Y)
organic light emitting element. Note that a wiring and the like
are not shown in FIGS. 20A to 20C so as to simply show
overlapped light emitting regions.

[0306] As shown in FIG. 20, the red light emitting region
1400, the green light emitting region 1401, and the blue light
emitting region 1402 are overlapped with the cyan light emit-
ting region 1410. The red light emitting region 1403, the
green light emitting region 1404, and the blue light emitting
region 1405 are overlapped with the magenta light emitting
region 1411. The red light emitting region 1406, the green
light emitting region 1407, and the blue light emitting region
1408 are overlapped with the yellow light emitting region
1412. According to this structure, colors which cannot be
expressed only by red, green, and blue, can be expressed.
[0307] Shaded portions in FIGS. 20A and 20B are light
shielding regions since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
the first substrate. A shaded portion in FIG. 20C is a light
shielding region since a wiring, an element for driving the
organic light emitting elements, and the like are formed over
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the second substrate. Therefore, when the superimposed first
and second substrates are seen from the first substrate side
(i.e., from a viewer side), light emitted from the organic light
emitting elements formed over the second substrate is
shielded at a portion other than the red light emitting regions
1400, 1403, and 1406, the green light emitting regions 1401,
1404, and 1407, and the blue light emitting regions 1402,
1405, and 1408 formed over the first substrate. Accordingly,
when the superimposed first and second substrates are seen
from the viewer side, light emitted from the cyan, magenta,
and yellow light emitting region 1410, 1411, and 1412, is
partly shielded by the light shielding region of the first sub-
strate.

[0308] When the red light emitting regions 1400, 1403, and
1406, the green light emitting regions 1401, 1404, and 1407,
and the blue light emitting regions 1402, 1405, and 1408
provided over the first substrate emit light while the cyan light
emitting region 1410, the magenta light emitting region 1411,
and the yellow light emitting region 1412 provided over the
second substrate emit light, a viewer sees nine different col-
ored light emitting regions denoted by reference numerals
1413, 1414, 1415, 1416, 1417, 1418, 1419, 1420, and 1421.
In this case, a mixed colored light emitting region in which
red and cyan are mixed, is formed in reference numeral 1413.
A mixed colored light emitting region in which green and
cyan are mixed, is formed in reference numeral 1414. A
mixed colored light emitting region in which blue and cyan
are mixed, is formed in reference numeral 1415. A mixed
colored light emitting region in which red and magenta are
mixed, is formed in reference numeral 1416. A mixed colored
light emitting region in which green and magenta are mixed,
is formed in reference numeral 1417. A mixed colored light
emitting region in which blue and magenta are mixed, is
formed in reference numeral 1418. A mixed colored light
emitting region in which red and yellow are mixed, is formed
in reference numeral 1419. A mixed colored light emitting
region in which green and yellow are mixed, is formed in
reference numeral 1420. A mixed colored light emitting
region in which blue and yellow are mixed, is formed in
reference numeral 1421.

[0309] Further, the colors of the light emitting regions over
the second substrate are shown in parentheses in reference
numerals 1413, 1414, 1415, 1416, 1417, 1418, 1419, 1420,
and 1421 of FIG. 20A. Specifically, in reference numeral
1413, “R” and “(C)” indicate that the red light emitting region
over the first substrate is overlapped with the cyan light emit-
ting region over the second substrate. In reference numeral
1414, “G” and “(C)” indicate that the green light emitting
region over the first substrate is overlapped with the cyan light
emitting region over the second substrate. In reference
numeral 1415, “B” and “(C)” indicate that the blue light
emitting region over the first substrate is overlapped with the
cyan light emitting region over the second substrate. In ref-
erence numeral 1416, “R” and “(M)” indicate that the red
light emitting region over the first substrate is overlapped with
the magenta light emitting region over the second substrate.
In reference numeral 1417, “G” and “(M)” indicate that the
green light emitting region over the first substrate is over-
lapped with the magenta light emitting region over the second
substrate. In reference numeral 1418, “B” and “(M)” indicate
that the blue light emitting region over the first substrate is
overlapped with the magenta light emitting region over the
second substrate. In reference numeral 1419, “R” and “(Y)”
indicate that the red light emitting region over the first sub-
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strate is overlapped with the yellow light emitting region over
the second substrate. In reference numeral 1420, “G” and
“(Y)” indicate that the green light emitting region over the
first substrate is overlapped with the yellow light emitting
region over the second substrate. In reference numeral 1421,
“B”and “(Y)” indicate that the blue light emitting region over
the first substrate is overlapped with the yellow light emitting
region over the second substrate.

[0310] In the case of making only the red light emitting
region 1400 over the first substrate emit light, reference
numeral 1413 become a red light emitting region. In the case
of making only the green light emitting region 1401 over the
first substrate emit light, reference numeral 1414 become a
green light emitting region. In the case of making only the
blue light emitting region 1402 over the first substrate emit
light, reference numeral 1415 become a blue light emitting
region. In the case of making only the cyan light emitting
region 1410 over the second substrate emit light, reference
numerals 1413, 1414, and 1415 become cyan light emitting
regions. In the case of making only the magenta light emitting
region 1411 over the second substrate emit light, reference
numerals 1416, 1417, and 1418 become magenta light emit-
ting regions. In the case of making only the yellow light
emitting region 1412 over the second substrate emit light,
reference numerals 1419, 1420, and 1421 become yellow
light emitting regions.

[0311] Note that the example of forming the cyan, magenta,
and yellow organic light emitting elements is shown in this
embodiment; however, the present invention is not limited
thereto. A one colored organic light emitting element or two
colored organic light emitting elements selected from cyan,
magenta, and yellow may be formed. Further, the colors of
organic light emitting elements to be formed are not particu-
larly limited to cyan, magenta, and yellow, which are comple-
mentary colors of red, green, and blue. Colors other than red,
green, blue, cyan, magenta, and yellow may be employed so
long as they can widen the range of colors to be displayed.
That is, any colored organic light emitting element may be
employed so long as the organic light emitting element emits
light with a color having a chromaticity coordinate outside of
the range of a triangle of red, green, and blue chromaticity
coordinates.

[0312] Further, in this embodiment, the case where the red,
green, and blue organic light emitting elements are provided
over the first substrate, the cyan, magenta, and yellow organic
light emitting elements are provided over the second sub-
strate, and a display screen is provided over the first substrate,
is described; however, the present invention is not limited
thereto.

[0313] The positions of the organic light emitting elements
provided over the first substrate and the organic light emitting
elements provided over the second substrate, may be coun-
terchanged. Specifically, the cyan, magenta, and yellow
organic light emitting elements may be provided over the first
substrate whereas the red, green, and blue organic light emit-
ting elements may be provided over the second substrate.

[0314] Further, display screens may be provided over both
of the first and second substrates. In this case, dual emission
type organic light emitting elements may be provided over
both of the first and second substrates. Specifically, first elec-
trodes and second electrodes of the organic light emitting
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elements provided over both of the first and second substrates
may be formed using transparent conductive films.

Embodiment 2

[0315] The display device in which the organic light emit-
ting elements provided over the first and second substrates are
sealed with the first and second substrates such that the sur-
faces of the first and second substrates over which the organic
light emitting elements are provided face each other, is
described in each of the above described Embodiment
Modes. In this embodiment, a display device having a struc-
ture in which organic light emitting elements provided over
first and second substrates are sealed with a third substrate,
will be described with reference to FIGS. 21A and 21B.
[0316] In this embodiment, the arrangements of organic
light emitting elements provided over a first substrate and a
second substrate are the same as the first structure of the
present invention as well as Embodiment Mode 1, that is, in
the case A of the present invention, wherein red, green, and
blue organic light emitting elements are provided over a first
substrate and a white organic light emitting element is pro-
vided over a second substrate; however, the present invention
is not limited to this case. A combination of organic light
emitting elements provided over each of the first and second
substrates may be any case of the first to fourth structures of
the present invention.

[0317] In FIG. 21A, reference numeral 1500 indicates a
first substrate; 1501, a second substrate; and 1530, a third
substrate. As the first and second substrates 1500 and 1501,
light transmitting substrates such as a glass substrate and a
plastic substrate are used.

[0318] Over the first substrate 1500, a red organic light
emitting element 1521, a green organic light emitting element
1522, and a blue organic light emitting element 1523 are
provided. Over the second substrate 1501, a white organic
light emitting element 1520 is provided.

[0319] The red organic light emitting element 1521
includes a first electrode 1510, a second electrode 1508, and
a layer 1509 containing an organic compound sandwiched
between the first electrode 1510 and the second electrode
1508. The green organic light emitting element 1522 includes
a first electrode 1513, a second electrode 1511, and a layer
1512 containing an organic compound sandwiched between
the first electrode 1513 and the second electrode 1511. The
blue organic light emitting element 1523 includes a first elec-
trode 1516, a second electrode 1514, and a layer 1515 con-
taining an organic compound sandwiched between the first
electrode 1516 and the second electrode 1514.

[0320] The white organic light emitting element 1520
includes a first electrode 1505, a second electrode 1507, and
a layer 1506 containing an organic compound sandwiched
between the first electrode 1505 and the second electrode
1507.

[0321] As shown in FIG. 21A, the first and second sub-
strates are attached to each other such that a surface of the first
substrate over which the organic light emitting elements
1521, 1522, and 1523 are provided faces a surface of the
second substrate, which is opposite to the other surface of the
second substrate over which the organic light emitting ele-
ment 1520 is provided.

[0322] Further, the second substrate is attached to a third
substrate such that the surface of the second substrate over
which the organic light emitting element 1520 is provided
faces a surface of the third substrate.
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[0323] The second substrate serves as a counter substrate
with respect to the first substrate whereas the third substrate
serves as a counter substrate with respect to the second sub-
strate.

[0324] The organic light emitting elements 1521, 1522, and
1523 provided over the first substrate have a dual emission
structure, in which the organic light emitting elements emit
light toward the both sides of the first substrate 1500. Accord-
ingly, the first electrodes 1510, 1513, and 1516 and the second
electrodes 1508, 1511, and 1514 of the organic light emitting
elements 1521, 1522, and 1523 provided over the first sub-
strate are formed using transparent conducive films.

[0325] The organic light emitting element 1520 provided
over the second substrate has a bottom emission type struc-
ture, in which the organic light emitting element emits light
toward the surface of the second substrate 1501 opposite to
the other surface of the second substrate over which the
organic light emitting element 1520 is provided, i.e., toward
the first substrate. Accordingly, the first electrode 1505 of the
organic light emitting element 1520 is formed using a trans-
parent conductive film whereas the second electrode 1507
thereof is formed using an electrode having a function of
reflecting light. As the electrode having a function of reflect-
ing light, the materials described in Embodiment Mode 1 may
be used.

[0326] Further, arrows of FIG. 21A indicate the directions
of light emitted from the respective organic light emitting
elements.

[0327] According to the above described structure, the
organic light emitting elements 1521, 1522, and 1523 emit
light toward the both sides of the first substrate 1500 whereas
the white organic light emitting element 1520 emits light
toward the surface of the second substrate 1501 opposite to
the other surface of the second substrate over which the
organic light emitting element 1520 is provided. Light emit-
ted toward the second substrate 1501 from the organic light
emitting elements 1521, 1522, and 1523 is reflected by the
second electrode 1507 (the electrode having a function of
reflecting light) of the white organic light emitting element
1520 provided over the second substrate 1501, and the
reflected light travels toward the first substrate 1500. A dis-
play screen is provided over the first substrate 1500, and an
image whose brightness is controlled by the white organic
light emitting element 1520 is displayed on the display
screen.

[0328] In the display device having the structure in which
the organic light emitting elements are sealed with the three
substrates, the positions of the organic light emitting elements
provided over the first substrate and the organic light emitting
elements provided over the second substrate, may be coun-
terchanged. Further, display screens may be provided over
both of the first and second substrates.

[0329] FIG. 21B shows an example in which positions of
the organic light emitting elements provided over the first
substrate and the organic light emitting elements provided
over the second substrate are counterchanged. In FIG. 21B,
the same portions as those of FIG. 21A are denoted by same
reference numerals.

[0330] The first substrate 1500 and the second substrate
1501 are attached to each other such that the surface of the
second substrate 1501 over which the organic light emitting
element 1520 is provided faces the surface of the first sub-
strate 1500 opposite to the other surface of the first substrate
over which the organic light emitting elements 1521, 1522,
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and 1523 are provided. Further, the first substrate 1500 and
the third substrate are attached to each other such that the
surface of the first substrate over which the organic light
emitting elements 1521, 1522, and 1523 are provided faces
the surface of the third substrate.

[0331] Differing from FIG. 21A, in FIG. 21B, the positions
of the first substrate 1500 and the second substrate 1501 are
counterchanged, the second electrodes 1508, 1511, and 1514
of the organic light emitting elements 1521, 1522, and 153
provided over the first substrate are formed using electrodes
having a function of reflecting light, and the second electrode
1507 of the organic light emitting element 1520 provided over
the second substrate 1501 is formed using a transparent con-
ductive film.

[0332] According to this structure, the organic light emit-
ting elements 1521, 1522, and 1523 provided over the first
substrate 1500 emit light toward the direction opposite to the
surface of the first substrate 1500 over which the organic light
emitting elements 1521, 1522, and 1523 are provided while
the organic light emitting element 1520 provided over the
second substrate 1501 emits light toward the both surfaces of
the second substrate. Light emitted toward the first substrate
1500 from the white organic light emitting element 1520 is
reflected by the second electrodes (electrodes having a func-
tion of reflecting light) of the organic light emitting elements
1521, 1522, and 1523 provided over the first substrate, and
then the reflected light travels toward the second substrate
1501. In this case, a display screen is provided over the second
substrate, and an image whose brightness is controlled by the
white organic light emitting element 1520 is displayed on the
display screen.

[0333] Moreover, an example of a display device having
organic light emitting elements sealed with three substrates in
which display screens are provided over both surfaces of
substrates, will be described with reference to FIG. 22.

[0334] InFIG. 22, the same reference numerals are used in
the same portions as those of FIG. 21A. Differing from FIG.
21A, in FIG. 22, the second electrode 1507 of the organic
light emitting element 1520 provided over the second sub-
strate 1501 is formed using a transparent conductive film.

[0335] According to this structure, since the first and sec-
ond electrodes of the organic light emitting elements 1521,
1522, and 1523 provided over the first substrate 1500 and the
organic light emitting element 1520 provided over the second
substrate 1501 are formed using transparent conductive films,
the organic light emitting elements 1521, 1522, and 1523
provided over the first substrate and the organic light emitting
element 1520 provided over the second substrate have a dual
emission structure. Thus, light is emitted from both of the first
substrate 1500 and the third substrate 1530 as shown in FIG.
22, and hence, the display screens can be provided over the
both of the first and third substrates.

[0336] Notethat, an image recognized on the display screen
formed over the first substrate is a mirrored image of an image
recognized on the display screen formed over the third sub-
strate. Further, since the first and second substrates are the
light transmitting substrates, the display screens of the first
and second substrates are formed while a viewer can see the
view beyond the first and third substrates.

[0337] Further, by providing polarizing plates over the first
and third substrates, it is possible to prevent a viewer from
seeing the view beyond the first and third substrates on the
display screens formed over the first and third substrates.
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[0338] Furthermore, a display screen may be provided only
over the third substrate. In this case, the organic light emitting
elements provided over the first substrate may have a top
emission structure, the organic light emitting element pro-
vided over the second substrate may have a dual emission
structure, and light transmitting substrates may be used as the
second and third substrates. That is, the second electrodes of
the organic light emitting elements provided over the first
substrate may be formed using a transparent conductive film
and the first and second electrodes of the organic light emit-
ting element provided over the second substrate may be
formed using transparent conductive films.

[0339] FIG. 21A shows the structure in which the display
screen is provided only over the first substrate 1500. Alterna-
tively, in a case where the display screen is provided only over
the third substrate 1530, the second electrodes 1508, 1511,
and 1514 of the organic light emitting elements 1521, 1522,
and 1523 provided over the first substrate 1500 may be
formed using a transparent conductive film, and the first elec-
trode 1505 and the second electrode 1507 of the organic light
emitting element 1520 provided over the second substrate
1501 may be formed using transparent conductive films.

Embodiment 3

[0340] In this embodiment, an example of a more specific
cross sectional structure of the display device shown in FIG.
1 will be described with reference to FIG. 23. FIG. 23 is a
cross sectional view along a line A-A' of the display device
shown in FIG. 1. Note that, FIG. 23 shows a more specific
cross sectional structure of the display device shown in FIG.
1 in a case where the display device has the cross sectional
structure shown in FIG. 3A. Specifically, an example of a
cross sectional structure of the display device of FIG. 1 in a
case where a first substrate over which red, green, and blue
organic light emitting elements are provided is overlapped
with a second substrate over which a white organic light
emitting element is provided and a display screen is provided
over the first substrate, will be shown here. Note that, in FIG.
23, a cross sectional portion shows a cross sectional view of
one pixel.

[0341] First, TFTs 1620R, 1620G, and 1620B providedin a
pixel portion, a peripheral driver circuit TFT 1650, an insu-
lating film 1612, and a protection film 1613 are formed over
a first substrate 1601. Leading wirings 1614 and 1615, and a
connection terminal 1616 are formed at the same time of
forming these TFTs. Further, the TFT 1620R is a thin film
transistor for driving a red organic light emitting element; the
TFT 1620G a thin film transistor for driving a green organic
light emitting element; and the TFT 1620B, a thin film tran-
sistor for driving a blue organic light emitting element.

[0342] Next, first electrodes 1641 serving as anodes (or
cathodes) of organic light emitting elements 1621R, 1621G,
and 1621B are formed, and an insulator (a partition wall)
1628 covering the edges of the first electrodes are formed.
Subsequently, layers containing organic compounds and sec-
ond electrodes are formed to form the organic light emitting
elements 1621R, 1621G, and 1621B. Note that the organic
light emitting element 1621R is a red organic light emitting
element; 1621G, a green organic light emitting element; and
1621B, a blue organic light emitting element. The first and
second electrodes of the respective organic light emitting
elements are formed using transparent conductive films. By
forming the first and second electrodes of the respective
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organic light emitting elements by using the transparent con-
ductive films, the organic light emitting elements have a dual
emission structure.

[0343] A protection film 1643 is formed over the organic
light emitting elements 1621R, 1621G, and 1621B.

[0344] Further, the layer containing the organic compound
included in the organic light emitting element 1621R contains
a red light emitting material, the layer containing the organic
compound included in the organic light emitting element
1621G contains a green light emitting element, and the layer
containing the organic compound included in the organic
light emitting element 1621B contains a blue light emitting
material.

[0345] ATFT 1610W, a peripheral driver circuit TFT 1651,
an insulating film 1602, and a protection film 1603 are also
formed over a second substrate 1606. Leading wirings 1624
and 1625, and a connection terminal 1636 are formed at the
same time of forming the TFT 1610W. Note that the TFT
1610W is a thin film transistor for driving a white organic
light emitting element.

[0346] Next, a first electrode 1640 serving as an anode (or
a cathode) of the organic light emitting element 1611W is
formed, and an insulator (a partition wall) 1608 covering the
edge of the first electrode is formed. Subsequently, a layer
containing an organic compound and a second electrode are
formed to achieve the organic light emitting element 1611W.
Note that, the organic light emitting element 1611W is a white
organic light emitting element, the first electrode of the
organic light emitting element 1611W is formed using an
electrode having a function of reflecting light, and the second
electrode is formed using a transparent conductive film.
[0347] A protection film 1642 is formed over the organic
light emitting element 1611W. Further, the layer containing
the organic compound included in the organic light emitting
element 1611W contains a white light emitting material.
[0348] Next, the first substrate 1601 and the second sub-
strate 1606 are attached to each other with a sealing material
1605 and a filler 1607. As the filler 1607, a transparent mate-
rial is used. As shown in FIG. 23, the first and second sub-
strates are attached to each other such that a surface of the first
substrate over which the organic light emitting elements
1621R, 1621G and 1621B are formed faces a surface of the
second substrate over which the organic light emitting ele-
ment 1611W is formed while the organic light emitting ele-
ments 1621R, 1621Q and 1621B formed over the first sub-
strate are overlapped with the organic light emitting element
1611W formed over the second substrate. Thus, a display
device for full color display whose brightness can be con-
trolled by the white organic light emitting element, is com-
pleted.

[0349] Then, FPCs 1618 and 1638 are attached to the con-
nection terminals 1616 and 1636 by anisotropic conductive
films 1619 and 1639.

[0350] In the display device as shown in FIG. 23, the
organic light emitting elements 1621R, 1621G, and 1621B
formed over the first substrate emit light toward the both
surfaces of'the first substrate. Light emitted toward the second
substrate from the organic light emitting elements 1621R,
1621G, and 1621B is reflected by the first electrode (the
electrode having a function of reflecting light) of the white
organic light emitting element 1611W formed over the sec-
ond substrate, and the reflected light travels toward the first
substrate. Further, the white organic light emitting element
1611W formed over the second substrate emits light toward
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the first substrate. Accordingly, a viewer can recognize a
display generated by light emitted from the respective organic
light emitting elements, which passes through the first sub-
strate. In this case, a display screen is provided over the first
substrate. Further, in FIG. 23, arrows indicate the directions
of light emitted from the respective organic light emitting
elements.

[0351] In the case of the structure shown in FIG. 23, only
white light emitted from the organic light emitting element
1611W formed over the second substrate passes through the
first substrate at a portion in which the organic light emitting
elements 1621R, 1621G and 1621B are not formed over the
first substrate, and for example, at a portion where the TFTs
1620R, 1620G, and 1620B are formed. Accordingly, the
white light is sometimes seen at the portion. In this case, the
insulator (partition wall) 1628 covering the edges of the first
electrodes formed over the first substrate is colored and this
colored partition wall 1628 may serve as a black matrix. In
order to color the partition wall 1628, the partition wall may
be formed using a resin material in which a fine particle
pigment is dispersed.

[0352] Further, a structure in which the positions of the first
substrate and the second substrate of the structure of FIG. 23
are counterchanged, will be described with reference to FIG.
24. A connection portion between a peripheral driver circuit
and an FPC is not shown in FIG. 24, and FIG. 24 shows a cross
sectional view of one pixel in a pixel portion. In FIG. 24, the
same portions as those of FIG. 23 are denoted by the same
reference numerals.

[0353] The display device shown in FIG. 24 may be manu-
factured in the same manner as the display device shown in
FIG. 23. However, in the case of the display device shown in
FIG. 24, the first electrodes of the organic light emitting
elements 1621R, 1621G, and 1621B formed over the first
substrate are formed using electrodes having a function of
reflecting light while the second electrodes are formed using
transparent conductive films. Further, the first and second
electrodes of the white organic light emitting element 1611W
formed over the second substrate are formed using transpar-
ent conductive films.

[0354] In the display device shown in FIG. 24, the organic
light emitting elements 1621R, 1621G, and 1621B formed
over the first substrate emit light toward a surface of the first
substrate over which the organic light emitting elements
1621R, 1621G, and 1621B are formed. That is, light gener-
ated in the organic light emitting elements 1621R, 1621G and
1621B is emitted toward the second substrate. The white
organic light emitting element 1611W formed over the sec-
ond substrate emits light toward the both surfaces of the
second substrate. Light emitted toward the first substrate from
the organic light emitting element 1611W is reflected by the
first electrodes (electrodes having a function of reflecting
light) of the organic light emitting elements 1621R, 1621G,
and 1621B formed over the first substrate, and the reflected
light travels toward the second substrate. Thus, the display
device shown in FIG. 24 has a structure in which a viewer can
recognize a display generated by light emitted from the
respective organic light emitting elements, which passes
through the second substrate. That is, a display screen is
provided over the second substrate. Note that, in FIG. 24,
arrows indicate the directions of light emitted from the
respective organic light emitting elements.

[0355] Inthe display device shown in FIG. 24, the organic
light emitting element 1611W is formed at a portion through
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which light generated from the organic light emitting ele-
ments 1621R, 1621G, and 1621B passes. Accordingly, the
partition wall 1608 does not exist in the portion through
which light generated from the organic light emitting ele-
ments 1621R, 1621G, and 1621B passes, and therefore, light
generated from the organic light emitting elements 1621R,
1621G, and 1621B easily passes through the second substrate
1606.

[0356] Inaddition, when the interlayer insulating film 1602
and the protection film 1603 are formed using a material
having high transmittance with respect to light emitted from
the organic light emitting elements 1621R, 1621G, and
1621B, light emitted from the organic light emitting elements
can easily passes through the interlayer insulating film and
the protection film. Also, in order to further increase the
transmittance, a part of the interlayer insulating film 1602 or
the protection film 1603 may be selectively eliminated at a
portion through which light emitted from the organic light
emitting elements 1621R, 1621G, and 1621B passes.

[0357] In FIG. 23 and FIG. 24, the TFTs for driving the
organic light emitting elements have a top gate structure.
However, the structure of the TFTs is not limited to the top
gate structure, and a known TFT structure such as a bottom
gate structure can be used.

[0358] Further, the display screen is formed only over the
one surface of the display device in each of FIG. 23 and FIG.
24. Alternatively, display screens can be provided over the
both surfaces of each display device (i.e., the display screens
are provided over the first and second substrates). In this case,
the first and second electrodes of the organic light emitting
elements 1621R, 1621G, and 1621B formed over the first
substrate and the first and second electrodes of the organic
light emitting element 1611W formed over the second sub-
strate may be formed using transparent conductive films.
[0359] The example of Embodiment Mode 1 in which the
white organic light emitting element is formed over the sec-
ond substrate, is employed in this embodiment. Furthermore,
this embodiment can be applied to other Embodiment Modes
and Embodiments.

Embodiment 4

[0360] A structural example in which a viewer cannot see
the view beyond the first and second substrates in a case
where images are displayed over both surfaces of a display
device, will be described in this embodiment with reference
to FIGS. 31A and 31B.

[0361] FIGS. 31A and 31B are cross sectional views of
display devices, wherein images are displayed on both sur-
faces of each display device. Arrows indicate the directions of
light emission. In FIG. 31A, reference numeral 4000 is a first
substrate and reference numeral 4001 is a second substrate. A
dual emission type organic light emitting elements are pro-
vided over one surface of each of the first and second sub-
strates 4000 and 4001 though not shown in the drawings. The
first and second substrates 4000 and 4001 are attached to each
other such that the organic light emitting elements provided
over the first and second substrates are face each other and are
sealed with a sealing material 4002 and a sealing material
4003. Thus, a panel is obtained. Further, the first and second
substrates are sandwiched between a first polarizing plate
4004 and a second polarizing plate 4005 such that polarizing
directions of light are orthogonal to each other. When the first
and second polarizing plates 4004 and 4005 are arranged such
that the polarizing directions of light are orthogonal to each
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other, outside light can be shielded. In addition, light emitted
from the panel only passes through one polarizing plate so as
to perform a display. Accordingly, by providing the first
polarizing plate 4004 and the second polarizing plate 4005 in
such a manner, since a portion other than a portion displaying
animage becomes black, a viewer cannot see the view beyond
the first and second substrates when the viewer sees the both
display screens provided over the first and second substrates,
thereby preventing the display screen from being difficult to
be recognized.

[0362] Further, A/4 wavelength plates may be provided
between the first substrate 4000 and the first polarizing plate
4004 and between the second substrate 4001 and the second
polarizing plate 4005. An example of this structure will be
shown in FIG. 31B. InFIG. 31B, the same portions as those of
FIG. 31A are denoted by the same reference numerals. Dif-
fering from FIG. 31A, in FIG. 31B, a first A/4 wavelength
plate 4006 is provided between the first substrate 4000 and the
first polarizing plate 4004 and a second A/4 wavelength plate
4007 is provided between the second substrate 4001 and the
second polarizing plate 4005. When the first and second A/4
wavelength plates are provided between the first substrate and
the first polarizing plate and between the second substrate and
the second polarizing plate, it is possible to prevent a viewer
from seeing the view beyond the first and second substrates
on the display screens. In addition, reduction in contrast
caused by reflection of outside light at the panel can be inhib-
ited.

[0363] InFIGS.31A and 31B, there are a space between the
first substrate and the first polarizing plate, a space between
the first substrate and the first A/4 wavelength plate, a space
between the first A/4 wavelength plate and the first polarizing
plate, a space between the second substrate and the second
polarizing plate, a space between the second substrate and the
second A/4 wavelength plate, and a space between the second
M4 wavelength plate and the second polarizing plate. How-
ever, this embodiment is not limited to the structure, and they
may be provided to be in contact with one another.

[0364] Furthermore, in FIG. 31B, a first A/2 wavelength
plate may be provided between the first polarizing plate 4004
and the first A/4 wavelength plate 4006 and a second A/2
wavelength plate may be provided between the first polariz-
ing plate 4005 and the second A/4 wavelength plate 4007.
[0365] The examples of preventing a viewer from seeing
the view beyond the first and second substrates on the display
screens is described in this embodiment. In a case where an
image is displayed on one display screen, it is not necessary to
prevent a viewer from seeing the view beyond the first and
second substrates, and therefore, a polarizing plate is not
required. However, in this case, it is necessary to prevent
reduction in contrast caused by reflection of outside light at
the panel. Accordingly, in the case where an image is dis-
played on one display screen, reduction in contrast caused by
reflection of outside light at the panel can be prevented by
providing a A/4 wavelength plate between the display screen
and the viewer or aA/4 wavelength plate and a A/2 wavelength
plate between the display screen and the viewer.

[0366] Note that the present embodiment can be imple-
mented in the above described display device having any
structure, and can be applied to all of Embodiment Modes 1
through 7 and Embodiments 1 through 4.

Embodiment 5

[0367] By incorporating display devices according to the
present invention, various kinds of electronic appliances can
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be manufactured. As the electronic appliances, a camera such
as a video camera and a digital camera; a goggle type display
(ahead mounted display); a navigation system; a sound repro-
duction device (such as a car audio and an audio component
system); a laptop personal computer; a game machine; a
portable information terminal (such as a mobile computer, a
cellular telephone, a portable game machine, and an elec-
tronic book); a picture reproducer provided with a recording
medium (typically, a device which can play the recording
medium such as a digital versatile disc (DVD) and display
images thereof); and the like can be given. Specific examples
of'these electronic appliances are shown in FIGS. 25A to 25H
and FIG. 26.

[0368] FIG.25A is a television including a housing 2001, a
supporting base 2002, a display portion 2003, speaker por-
tions 2004, a video input terminal 2005, and the like. The
present invention can be applied to the display portion 2003.
Further, the television also includes all information display-
ing apparatuses for a computer, a TV broadcasting, advertise-
ment, and the like.

[0369] FIG. 25B is a digital camera including a main body
2101, a display portion 2102, an image receiving portion
2103, operation keys 2104, an external connection port 2105,
a shutter 2106, and the like. The present invention can be
applied to the display portion 2102.

[0370] FIG. 25C is a laptop personal computer including a
main body 2201, a housing 2202, a display portion 2203, a
keyboard 2204, an external connection port 2205, a pointing
mouse 2206, and the like. The present invention can be
applied to the display portion 2203.

[0371] FIG. 25D is a mobile computer including a main
body 2301, a display portion 2302, a switch 2303, operation
keys 2304, an infrared port 2305, and the like. The present
invention can be applied to the display portion 2302.

[0372] FIG. 25E is a portable picture reproducer equipped
with a recording medium (specifically, a DVD reproducer),
including a main body 2401, a housing 2402, a display por-
tion A 2403, a display portion B 2404, a recording medium
(e.g., aDVD or the like) reading portion 2405, operation keys
2406, speakers 2407, and the like. The display portion A 2403
mainly displays image information whereas the display por-
tion B mainly displays character information. The present
invention can be applied to the display portion A 2403 and the
display portion B 2404. Further, the picture reproducer
equipped with a recording medium includes a home-use
game machine and the like.

[0373] FIG. 25F is a game machine including a main body
2501, a display portion 2505, operation switches 2504, and
the like.

[0374] FIG. 25G is a video camera including a main body
2601, a display portion 2602, a housing 2603, an external
connection port 2604, a remote control receiver 2605, an
image receiving portion 2606, a buttery 2607, an audio input
portion 2608, operation keys 2609, eyepiece portions 2610,
and the like. The present invention can be applied to the
display portion 2602.

[0375] FIG. 25H is a cellular phone including a main body
2701, a housing 2702, a display portion 2703, an audio input
portion 2704, an audio output portion 2705, operation keys
2706, an external connection port 2707, an antenna, 2708 and
the like. The present invention can be applied to the display
portion 2703.

[0376] FIG. 26 is an audio player including a main body
2801, a half-mirror panel 2802, operation keys 2803, ear-
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phones 2804, and the like. A display portion is provided in a
part of the half-mirror panel 2802. When an image is not
displayed on the display portion, the half-mirror panel is like
a mirror. A display device according to the present invention
can be applied to the display device provided in a part of the
half-mirror panel 2802.

[0377] The digital camera, the laptop personal computer,
the gate machine, the video camera, the cellular phone, and
the like among the above mentioned electronic appliances can
be freely carried, and therefore, they can be used in the open
air and in doors. Since brightness in the open air is different
from brightness in doors, optimum brightness (which is easily
visible) of a display screen is differed between a case of using
such electronic appliances in the open air and a case of using
them in doors. When a panel is formed by attaching a sub-
strate over which red, green, and blue organic light emitting
elements are provided to another substrate over which a white
organic light emitting element is provided, and a light sensor
for detecting surrounding brightness is provided to change
luminance of the white organic light emitting element in
accordance with the surrounding brightness detected by the
light sensor, brightness of a display screen can be controlled
in accordance with changes in brightness around an elec-
tronic appliance.

[0378] As set forth above, the display devices obtained
according to the present invention can be used as display
portions for various electronic appliances. Note that the light
emitting device manufactured using any structures described
in Embodiment Modes 1 through 7 and Embodiments 1
through 4 may be used for the electronic appliances of this
embodiment.

[0379] This application is based on Japanese Patent Appli-
cation Serial No. 2005-121746 filed in Japan Patent Office on
Apr. 19, 2005, the entire contents of which are hereby incor-
porated by reference.

What is claimed is:

1. A display device comprising:

a first substrate having a first surface and a second surface;

a second substrate having a first surface and a second
surface;

a third substrate;

a first organic light emitting element over the first surface
of the first substrate; and

a second organic light emitting element over the first sur-
face of the second substrate,

wherein each of the first and second organic light emitting
elements includes a first electrode, a second electrode,
and a layer containing an organic compound sand-
wiched between the first electrode and the second elec-
trode,

wherein the first organic light emitting element emits light
toward both surfaces of the first substrate,

wherein the second organic light emitting element emits
light toward both surfaces of the second substrate,

wherein the first surface of the first substrate faces the
second surface of the second substrate,

wherein the first surface of the second substrate faces the
third substrate,

wherein the first, second, and third substrates are light
transmitting substrates, and

wherein a light emitting region of the first organic light
emitting element is at least partly overlapped with a light
emitting region of the second organic light emitting ele-
ment.
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2. The display device according to claim 1, further com-
prising a thin film transistor over the first surface of the first
substrate and electrically connected to the first organic light
emitting element.

3. The display device according to claim 1, wherein the first
substrate is a plastic substrate or a glass substrate.

4. The display device according to claim 1, wherein the
second substrate is a plastic substrate or a glass substrate.

5. A display device comprising:

a first substrate having a first surface and a second surface;

a second substrate having a first surface and a second

surface;

a third substrate;

a first organic light emitting element provided over the first

surface of the first substrate; and

a second organic light emitting element provided over the

first surface of the second substrate,

wherein each of the first and second organic light emitting

elements includes a first electrode, a second electrode,
and a layer containing an organic compound sand-
wiched between the first electrode and the second elec-
trode,

wherein the first organic light emitting element emits light

toward the first surface of the first substrate,

wherein the second organic light emitting element emits

light toward both surfaces of the second substrate,
wherein the first surface of the first substrate faces the
second surface of the second substrate,

wherein the first surface of the second substrate faces the

third substrate,

wherein the second and third substrates are light transmit-

ting substrates, and

wherein a light emitting region of the first organic light

emitting element is at least partly overlapped with a light
emitting region of the second organic light emitting ele-
ment.

6. The display device according to claim 5, further com-
prising a thin film transistor over the first surface of the first
substrate and electrically connected to the first organic light
emitting element.

7. The display device according to claim 5, wherein the first
substrate is a plastic substrate or a glass substrate.

8. The display device according to claim 5, wherein the
second substrate is a plastic substrate or a glass substrate.

9. A display device comprising:

a first substrate having a first surface and a second surface;

a second substrate having a first surface and a second

surface;

a third substrate;

a first organic light emitting element provided over the first

surface of the first substrate; and

a second organic light emitting element provided over the

first surface of the second substrate,

wherein each of the first and second organic light emitting

elements includes a first electrode, a second electrode,
and a layer containing an organic compound sand-
wiched between the first electrode and the second elec-
trode,

wherein the first organic light emitting element emits light

toward both surfaces of the first substrate,

wherein the second organic light emitting element pro-

vided emits light toward the second surface of the sec-
ond substrate,
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wherein the first surface of the first substrate faces the
second surface of the second substrate, wherein the first
surface of the second substrate faces the third substrate,

wherein the first substrate is a light transmitting substrate,
and

wherein a light emitting region of the first organic light

emitting element is at least partly overlapped with a light
emitting region of the second organic light emitting ele-
ment.

10. The display device according to claim 9, further com-
prising a thin film transistor over the first surface of the first
substrate and electrically connected to the first organic light
emitting element.

11. The display device according to claim 9, wherein the
first substrate is a plastic substrate or a glass substrate.

12. The display device according to claim 9, wherein the
second substrate is a plastic substrate or a glass substrate.

13. A display device comprising:

a first substrate;

a second substrate;

afirst organic light emitting element, a second organic light

emitting element, and a third organic light emitting ele-
ment over a surface of the first substrate and electrically
connected to thin film transistors; and

a fourth organic light emitting element, a fifth organic light

emitting element, and a sixth organic light emitting ele-
ment over a surface of the second substrate,

wherein the surface of the first substrate faces the surface of

the second substrate,

wherein a light emitting region of the first organic light

emitting element and a light emitting region of the fourth
organic light emitting element are overlapped with each
other,
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wherein a light emitting region of the second organic light
emitting element and a light emitting region of the fifth
organic light emitting element are overlapped with each
other,

wherein a light emitting region of the third organic light
emitting element and a light emitting region of the sixth
organic light emitting element are overlapped with each
other, and

wherein the first to sixth organic light emitting elements are
included in one pixel.

14. The display device according to claim 13,

wherein the first organic light emitting element emits red
light,

wherein the second organic light emitting element emits
green light,

wherein the third organic light emitting element emits blue
light, and

wherein the fourth to sixth organic light emitting elements
emit white light.

15. The display device according to claim 13,

wherein the first organic light emitting element emits red
light,

wherein the second organic light emitting element emits
green light,

wherein the third organic light emitting element emits blue
light,

wherein the fourth organic light emitting element emits
blue light,

wherein the fifth organic light emitting element emits red
light, and

wherein the sixth organic light emitting element emits

green light.
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