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(57) ABSTRACT

A light-emitting panel in which a decrease in aperture ratio
accompanied by fabrication of a high-definition panel is sup-
pressed is provided. A light-emitting panel which can be
produced easily is provided. The light-emitting panel
includes a first light-emitting element and a second light-
emitting element which include a selectively formed layer
containing a light-emitting organic compound, optical ele-
ments which are formed before forming the layer or formed
s0 as not to cause damage to the layer and which light emitted
from the first light-emitting element or the second light-emit-
ting element enters, and a third light-emitting element which
does not include the selectively formed layer containing the

Ho1L 51/52 (2006.01) light-emitting organic compound. Lights of different colors
HOIL 51/56 (2006.01) are emitted from the optical elements and the third light-
HOIL 27/32 (2006.01) emitting element.
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FIG. 4A
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LIGHT-EMITTING PANEL, DISPLAY
DEVICE, AND METHOD FOR
MANUFACTURING LIGHT-EMITTING
PANEL

TECHNICAL FIELD

[0001] The present invention relates to a light-emitting
panel, adisplay device including the light-emitting panel, and
a method for manufacturing the light-emitting panel. In par-
ticular, the present invention relates to a light-emitting panel
provided with a plurality of light-emitting modules that emit
lights with different colors and a display device including the
light-emitting panel.

BACKGROUND ART

[0002] A light-emitting element, a light-emitting module in
which an optical element such as a color filter, a color con-
version layer, or a polarizing plate is provided to overlap with
a light-emitting element, and a light-emitting panel in which
a plurality of light-emitting elements or a plurality of light-
emitting modules is provided in a matrix over a substrate are
known.

[0003] A light-emitting element (also referred to as an
organic EL element) which includes a pair of electrodes and
a layer containing a light-emitting organic compound
between the pair of electrodes is known. Features of the
organic EL element are surface light emission and high-speed
response to an input signal. Due to these features, an organic
EL element is suitable for a light-emitting panel and a display
device.

[0004] Further, performances such as high definition, high
productivity, high reliability, and low power consumption are
required for display devices.

[0005] For example, there is a method in which light-emit-
ting layers for different emission colors are selectively fowled
over a substrate using a shadow mask to form light-emitting
elements for different emission colors. A light-emitting panel
formed using this method does not need a color filter and thus
is advantageous in reducing power consumption.

[0006] However, the step of selectively providing light-
emitting layers of different emission colors by using a shadow
mask has a problem in achieving high definition and high
productivity of a display device.

[0007] Furthermore, a light-emitting panel in which a color
filter overlaps with white-light-emitting elements and a light-
emitting panel in which a color conversion layer overlaps
with blue-light-emitting elements are known. These are
advantageous in achieving high definition.

[0008] However, these light-emitting panels have a prob-
lem of energy loss by the color filter or the color conversion
layer when pursuing low power consumption and high reli-
ability.

[0009] In a step of selectively forming layers containing
light-emitting organic compounds that emit light of different
colors over a substrate, actual positions where the layers
containing the light-emitting organic compounds are formed
are somewhat shifted from the desired positions.

[0010] For example, in the case of selectively forming lay-
ers containing light-emitting organic compounds by an
evaporation method using a shadow mask, opening portions
of the shadow mask are placed (aligned) at desired positions.
At this time, if the shadow mask is misaligned, the layers
containing the light-emitting organic compounds are formed
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at positions off the desired positions. As a result, for example,
an adjacent light-emitting element may include a layer con-
taining a light-emitting organic compound for an emission
color that is different from the intended emission color, which
may lower yield in manufacturing light-emitting panels.
[0011] As a method for selectively forming layers contain-
ing light-emitting organic compounds over a substrate, there
1s a droplet discharge method (ink-jet method) or the like in
additionto the shadow mask method. However, either method
has not a low possibility that the layers containing the light-
emitting organic compounds would be formed at positions off
the desired positions.

[0012] Allowing for misalignment, A sidewall is provided
between light-emitting elements for different emission colors
to form a space therebetween.

[0013] Note that the size of the space (the length of the
space) is determined depending on the method for selectively
forming layers containing light-emitting organic compounds
and the accuracy of apparatus.

REFERENCE

Patent Document

[0014] [Patent Document 1] Japanese Published Patent
Application No. 2005-129509

[0015] [Patent Document 2] Japanese Published Patent
Application No. 2010-165510
DISCLOSURE OF INVENTION
[0016] High definition ofa light-emitting panel is expected.
[0017] As a light-emitting panel has higher definition, the

distance between light-emitting elements becomes shorter
naturally.

[0018] By shortening the breadth of light-emitting ele-
ments as well as providing a space between the light-emitting
elements, the aperture ratio of the light-emitting elements
becomes lower. If the light-emitting elements are driven at
high current density in order to compensate for the reduction
in luminance caused by the low aperture ratio, the reliability
of the light-emitting elements may be degraded in some
cases.

[0019] Oneembodiment of the present invention is made in
view of the foregoing technical background. It is an object of
one embodiment of the present invention to provide a novel
light-emitting panel. Further, it is another object to provide a
method for manufacturing a novel light-emitting panel.
[0020] An embodiment of the present invention is a light-
emitting panel which includes a first sub-pixel including a
first light-emitting element in which an island-shaped first
layer containing a light-emitting organic compound is pro-
vided between a pair of electrodes and a first optical element
overlapping with the first light-emitting element, and config-
ured to emit light with a first color; a second sub-pixel includ-
ing a second light-emitting element in which the island-
shaped first layer is provided between a pair of electrodes and
a second optical element overlapping with the second light-
emitting element, and configured to emit light with a second
color; and a third sub-pixel including a third light-emitting
element in which a second layer containing a light-emitting
organic compound is provided between a pair of electrodes,
configured to emit light with a third color, and provided apart
from the first sub-pixel and the second sub-pixel. In the light-
emitting panel, a length of a space between the first light-
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emitting element and the second light-emitting element is
smaller than a length of a space between the first light-emit-
ting element and the third light-emitting element and smaller
than a length of a space between the second light-emitting
element and the third light-emitting element.

[0021] Another embodiment of the present invention is a
light-emitting panel which includes a first sub-pixel including
a first light-emitting element in which an island-shaped first
layer having a long axis and a short axis intersecting with the
long axis and containing a light-emitting organic compound
is provided between a pair of electrodes and a first optical
element selectively transmitting light with a first color of light
emitted from the first light-emitting element; a second sub-
pixel including a second light-emitting element in which the
island-shaped first layer is provided between a pair of elec-
trodes and a second optical element selectively transmitting
light with a second color of light emitted from the second
light-emitting element; and a third sub-pixel including a third
light-emitting element in which a second layer containing a
light-emitting organic compound is provided between a pair
of electrodes, configured to emit light with a third color, and
provided apart from the first sub-pixel and the second sub-
pixel. In the light-emitting panel, the first light-emitting ele-
ment and the second light-emitting element are aligned in a
direction along the long axis, and a length of a space between
the first light-emitting element and the second light-emitting
element in the direction along the long axis is smaller than a
length of a space between the first light-emitting element and
the third light-emitting element in a direction along the short
axis and smaller than a length of a space between the second
light-emitting element and the third light-emitting element in
the direction along the short axis.

[0022] Another embodiment of the present invention is the
light-emitting panel having the above-described structure, in
which a sum of a length of the first light-emitting element, a
length of the second light-emitting element, and the length of
the space between the first light-emitting element and the
second light-emitting element in the direction along the long
axis of the island-shaped first layer containing the light-emit-
ting organic compound is larger than a length of the first
light-emitting element in the direction along the short axis
and larger than a length of the second light-emitting element
in the direction along the short axis.

[0023] Another embodiment of the present invention is the
light-emitting panel having the above-described structure, in
which each of the first light-emitting element, the second
light-emitting element, and the third light-emitting element
includes the second layer containing the light-emitting
organic compound between the pair of electrodes; in which
each of the first light-emitting element and the second light-
emitting element includes the island-shaped first layer con-
taining the light-emitting organic compound between the sec-
ondlayer and the electrode functioning as an anode of the pair
of electrodes; in which the island-shaped first layer contains a
plurality of light-emitting organic compounds so as to emit
light with the first color and light with the second color; and
in which the second layer contains a light-emitting organic
compound that emits light with the third color.

[0024] Another embodiment of the present invention is the
light-emitting panel having the above-described structure, in
which each of the first light-emitting element, the second
light-emitting element, and the third light-emitting element
includes the second layer containing the light-emitting
organic compound between the pair of electrodes; in which
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each of the first light-emitting element and the second light-
emitting element includes the island-shaped first layer con-
taining the light-emitting organic compound between the sec-
ond layer and the electrode functioning as an anode of the pair
of electrodes; in which the island-shaped first layer contains a
plurality of light-emitting organic compounds so as to emit
light with the first color and light with the second color; in
whichthe second layer contains alight-emitting organic com-
pound that emits light with the third color; in which the first
light-emitting element includes a first optical distance adjust-
ment layer and a reflective film and a semitransparent/semi-
reflective film which is provided so as to preferentially extract
light with the first color, as a first optical element; and in
which the second light-emitting element includes a second
optical distance adjustment layer and a reflective film and a
semitransparent/semireflective film which is provided so as to
preferentially extract light with the second color, as a second
optical element.

[0025] Another embodiment of the present invention is a
display device including the light-emitting panel of any ofthe
above embodimerts.

[0026] Another embodiment of the present invention is a
method for manufacturing a light-emitting panel, which
includes a first step of, by a photolithography method, form-
ing a first lower electrode in which a first optical distance
adjustment layer is stacked over a first reflective layer over a
substrate having an insulating surface, forming a second
lower electrode in which a second optical distance adjustment
layer is stacked over a second reflective layer over the sub-
strate with a first space provided between the first lower
electrode and the second lower electrode, and forming a third
lower electrode over a third reflective layer over the substrate
with a second space having a length larger than a length of the
first space provided between the third lower electrode and the
first lower electrode and between the third lower electrode
and the second lower electrode; a second step of forming an
island-shaped first layer containing a light-emitting organic
compound by a shadow mask method over the first lower
electrode and the second lower electrode; a third step of
forming a second layer containing a light-emitting organic
compound over the island-shaped first layer and the third
lower electrode so that the second layer overlaps with the first
lower electrode and the second lower electrode; and a fourth
step of forming a upper electrode over the second layer so that
the upper electrode overlaps with the first lower electrode, the
second lower electrode, and the third lower electrode.
[0027] Note that in this specification, an “EL layer” refers
to a layer provided between a pair of electrodes in a light-
emitting element. Thus, a light-emitting layer containing an
organic compound that is a light-emitting substance which is
interposed between electrodes is one embodiment of the EL
layer.

[0028] Inthis specification, in the case where a substance A
is dispersed in a matrix formed using a substance B, the
substance B forming the matrix is referred to as a host mate-
rial, and the substance A dispersed in the matrix is referred to
as a guest material. Note that the substance A and the sub-
stance B may each be a single substance or a mixture of two
or more kinds of substances.

[0029] Note that a display device in this specification
means an image display device, a light-emitting device, or a
light source (including a lighting device). In addition, the
display device includes any of the following modules in its
category: a module in which a connector such as a flexible
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printed circuit (FPC) or a tape carrier package (TCP) is
attached to a display device; a module having a TCP provided
with a printed wiring board at the end thereof; and a module
having an integrated circuit (IC) directly mounted over a
substrate over which a light-emitting element is formed by a
chip on glass (COG) method.

[0030] With one embodiment of the present invention, a
novel light-emitting panel can be provided. Further, a method
for manufacturing a novel light-emitting panel can be pro-
vided.

BRIEF DESCRIPTION OF DRAWINGS

[0031] In the accompanying drawings:

[0032] FIGS. 1A and 1B illustrate a structure of a light-
emitting panel of an embodiment;

[0033] FIGS. 2A and 2B illustrate a structure of a light-
emitting panel of an embodiment;

[0034] FIG.3illustrates a structure of a light-emitting panel
of an embodiment;

[0035] FIGS. 4A and 4B illustrate a structure of a light-
emitting panel of an embodiment;

[0036] FIGS. 5A and 5B illustrate a structure of a light-
emitting panel of an embodiment;

[0037] FIGS. 6A to 6D illustrate a method for manufactur-
ing a light-emitting panel of an embodiment;

[0038] FIGS. 7A to 7C illustrate a method for manufactur-
ing a light-emitting panel of an embodiment;

[0039] FIGS. 8A1, 8A2, 8B1 and 8B2 illustrate the rela-
tionship between misalignment and the layout of light-emit-
ting elements in sub-pixels and a space between the light-
emitting elements in a light-emitting panel of an
embodiment;

[0040] FIGS.9A1,9A2, 9B1, and 9B2 illustrate the layout
of light-emitting elements in sub-pixels and a space between
the light-emitting elements in a light-emitting panel of an
embodiment;

[0041] FIGS.10A,10B1, and 10B2 are schematic views of
structures of light-emitting elements of an embodiment;
[0042] FIGS.11A and 11B illustrate a structure of a display
panel of an embodiment; and

[0043] FIGS. 12A to 12C illustrate a method for manufac-
turing a display panel of an embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0044] Embodiments will be described in detail with refer-
ence to the drawings. The present invention is not limited to
the following description, and it will be easily understood by
those skilled in the art that various changes and modifications
can be made without departing from the spirit and scope of the
present invention. Therefore, the present invention should not
be construed as being limited to the description in the embodi-
ments described below. Note that in the structures of the
invention described below, the same portions or portions hav-
ing similar functions are denoted by the same reference
numerals in different drawings, and description of such por-
tions is not repeated.

Embodiment 1

[0045] An object of one embodiment of the present inven-
tion is to provide a novel light-emitting panel in which a
decrease in aperture ratio accompanied by fabrication of a
high-definition panel is prevented.

May 1, 2014

[0046] In a manufacturing process of a light-emitting
panel, there is a possibility that misalignment may occur. In
the case of providing a space in a light-emitting panel allow-
ing for the misalignment, the following points should be
noted.

[0047] First, a large space is necessary to allow for mis-
alignment as compared to the other technology for selectively
forming thin films (e.g., photolithography, nanoimprint
lithography), in a step of selectively forming layers contain-
ing light-emitting organic compounds.

[0048] Second, as the number of layers containing light-
emitting organic compounds, which are formed selectively,
increases, the space for allowing misalignment needs to be
larger.

[0049] Third, a step that may cause damage to the layers
containing light-emitting organic compounds is involved in
most of micromachining technologies which cause less
severe misalignment compared to the step of selectively
forming layers containing light-emitting organic compounds.
[0050] One embodiment of the present invention has been
made focusing on the space for the misalignment caused in
the step of manufacturing a light-emitting panel. Thus, a
light-emitting panel with a structure exemplified in this speci-
fication has been devised.

[0051] Specifically, the devised structure includes a plural-
ity of light-emitting elements which share one selectively
formed layer containing alight-emitting organic compound, a
light-emitting element which does include the layer contain-
ing the light-emitting organic compound, and optical ele-
ments each fabricated more finely than the layer containing
the light-emitting organic compound. These light-emitting
elements are arranged with a space required for the step of
selectively forming layers containing light-emitting organic
compounds and a space smaller than the space required for
the step therebetween.

[0052] One embodiment of the present invention is a light-
emitting panel which includes a first light-emitting element
and a second light-emitting element which include a selec-
tively formed layer containing a light-emitting organic com-
pound, optical elements which are formed before formation
of the layer containing the light-emitting organic compound
or formed so as not to cause damage to the layer containing
the light-emitting organic compound and which light emitted
from the first light-emitting element or the second light-emit-
ting element enters, and a third light-emitting element which
does not include the selectively formed layer containing the
light-emitting organic compound. Lights with different col-
ors are emitted from the optical elements and the third light-
emitting element. The length of a space provided between the
first and third light-emitting elements and the length of a
space provided between the second and third light-emitting
elements are each larger than the length of a space provided
between the first and second light-emitting elements.

[0053] Inthisembodiment, a structure of the light-emitting
panel of one embodiment of the present invention will be
described with reference to FIGS. 1A and 1B.

[0054] FIG. 1A is a top view of the structure of a light-
emitting panel 400A of one embodiment of the present inven-
tion, and FIG. 1B is a side view of the structure of the light-
emitting panel 400A along line H1-H2-H3-H4 in FIG. 1A.
[0055] The light-emitting panel 400A described in this
embodiment as an example includes a first sub-pixel 402R, a
second sub-pixel 402G; and a third sub-pixel 402B over a
substrate 410.
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[0056] The first sub-pixel 402R includes a first light-emit-
ting element 420R in which an island-shaped first layer 423a
containing a light-emitting organic compound is sandwiched
between a pair of electrodes (a first lower electrode 421R and
an upper electrode 422), and a first optical element 441R
overlapping with the first light-emitting element 420R, and
emits light with a first color.

[0057] The second sub-pixel 402G includes a second light-
emitting element 420G in which the island-shaped first layer
423a containing the light-emitting organic compound is
sandwiched between a pair of electrodes (a second lower
electrode 421G and the upper electrode 422), and a second
optical element 441G overlapping with the second light-emit-
ting element 420Q and emits light with a second color.
[0058] Thethird sub-pixel 402B includes a third light-emit-
ting element 420B in which a second layer 4235 containing a
light-emitting organic compound is sandwiched between a
pair of electrodes (a third lower electrode 421B and the upper
electrode 422), emits light with a third color, and is positioned
apart from the first sub-pixel 402R and the second sub-pixel
402G

[0059] A length dl of a space provided between the first
light-emitting element 420R and the second light-emitting
element 420G is smaller than a length d2 of a space provided
between the first light-emitting element 420R and the third
light-emitting element 420B and smaller than a length d2 of a
space provided between the second light-emitting element
420G and the third light-emitting element 420B.

[0060] Note that in this specification, the term “island-
shaped” is used to refer to the state of a region isolated by
patterning. For example, a layer formed over a substrate is
patterned into an island shape along the perimeter of the
substrate or a region of an element. Specifically, in the case of
patterning a film by a shadow mask method, the film is pat-
terned into an island shape having substantially the same
shape as an opening portion of the shadow mask. A film is
patterned into stripes in some cases. Further, the term “the
length of a space” refers to the shortest distance between two
lower electrodes.

[0061] The light-emitting panel 400A described in this
embodiment as an example has a bottom-emission structure,
where lights emitted from the light-emitting elements are
extracted from the substrate side on which the light-emitting
elements are formed. The substrate 410 is provided with the
first optical element 441R and the second optical element
441G. Note that one embodiment of the present invention
may have, other than the bottom-emission structure, a top-
emission structure where lights emitted from the light-emit-
ting elements are extracted from the side opposite to the
substrate 410 over which the light-emitting elements are
formed. In the case of the top-emission structure, the upper
electrode 422 is formed from a light-transmitting conductive
film, and a counter substrate 440 is provided with the first
optical element 441R and the second optical element 441G
[0062] By forming the lower electrodes (the first lower
electrode 421R, the second lower electrode 421G and the
third lower electrode 421B) from a light-transmitting conduc-
tive film, light emitted from any of the light-emitting elements
(the first light-emitting element 420R, the second light-emit-
ting element 420G and the third light-emitting element 420B)
is extracted from the substrate 410 side. Accordingly, light
emitted from the first light-emitting element 420R and light
emitted from the second light-emitting element 420G are
extracted from the substrate 410 side through the first optical
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element 441R and the second optical element 441G, respec-
tively. Light emitted from the third light-emitting element
420B is directly extracted from the substrate 410 side.
[0063] In this manner in one embodiment of the present
invention, an optical element is not necessary for the third
light-emitting element, and light emitted from the third light-
emitting element can be extracted directly. For this reason,
one embodiment of the present invention has an advantage in
power consumption and lifetime over a light-emitting panel
in which a color filter overlaps with a white-light-emitting
element or a light-emitting panel in which a color conversion
layer overlaps with a blue-light-emitting element. In the case
of using a blue fluorescent light-emitting element as the third
light-emitting element, the effect of reducing power con-
sumption is significant. Note that in the case of not providing
an optical element for the third light-emitting element, a
circularly polarizing plate is preferably provided depending
on the usage in order to prevent reflection of external light in
the third light-emitting element.

[0064] The light-emitting panel 400A includes an insulat-
ing sidewall 418. The sidewall 418 covers edges of the lower
electrodes (the first lower electrode 421R, the second lower
electrode 421G. In addition, the sidewall 418 has a plurality
of opening portions. The first lower electrode 421R, the sec-
ond lower electrode 4216, and the third lower electrode 421B
are exposed at the opening portions.

[0065] Thelight-emitting panel 400A includes a layer 423/
containing an organic compound. The layer 423/ containing
an organic compound is in contact with the lower electrodes
(the first lower electrode 421R, the second lower electrode
421G, and the third lower electrode 421B).

[0066] In the light-emitting panel 400A described in this
embodiment as an example, the first light-emitting element
420R and the second light-emitting element 420G each
include the island-shaped first layer 423a containing the
light-emitting organic compound, while the third light-emit-
ting element 4208 includes the second layer 4235 containing
the light-emitting organic compound. In addition, the first
optical element 441R overlapping with the first light-emitting
element 420R and the second optical element 441G overlap-
ping with the second light-emitting element 420G are
included. The length d1 of the space provided between the
first light-emitting element 420R and the second light-emit-
ting element 420G is smaller than the length d2 of the space
provided between the first light-emitting element 420R and
the third light-emitting element 420B and smaller than the
length d2 of the space provided between the second light-
emitting element 420G and the third light-emitting element
420B.

[0067] With this structure, it is not necessary to provide,
between the first light-emitting element 420R and the second
light-emitting element 420G, a space for misalignment that
may be caused at the time of selectively forming the island-
shaped first layer 423a containing the light-emitting organic
compound. Therefore, the length d1 of the space provided
between the first light-emitting element 420R and the second
light-emitting element 420G can be set small.

[0068] Note thatitis necessary to prevent the island-shaped
first layer 4234 containing the light-emitting organic com-
pound from overlapping with the third light-emitting element
420B owing to the misalignment caused at the time of selec-
tively forming the island-shaped first layer 423a containing
the light-emitting organic compound. Specifically, the space
for misalignment needs to be provided between the first light-
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emitting element 420R and the third light-emitting element
420B and between the second light-emitting element 420G
and the third light-emitting element 420B. That is, the length
d2 in the short-axis direction of the space needs to be large
enough.

[0069] In other words, the length d1 of the space provided
between the first light-emitting element 420R and the second
light-emitting element 420G can be set smaller than the
length d2 of the space provided between the first light-emit-
ting element 420R and the third light-emitting element 4208
and smaller than the length d2 of the space provided between
the second light-emitting element 420G and the third light-
emitting element 420B. Consequently, it is possible to pro-
vide the novel light-emitting panel 400A in which a decrease
in aperture ratio accompanied by fabrication of a high-defi-
nition panel is prevented.

[0070] The following describes individual components
constituting the light-emitting panel of one embodiment of
the present invention.

<Light-Emitting Panel>

[0071] The light-emitting panel 400A includes a plurality
of sub-pixels. Note thata plurality of sub-pixels may form one
pixel.

[0072] By selectively driving the sub-pixels, the emission
color and the luminance of the light-emitting panel can be
adjusted. In addition, a pattern, an image, or information can
be displayed with colors on the light-emitting panel, and
furthermore, the intensity and color of light emitted from the
light-emitting panel and the distribution of the light intensity
and color can be controlled.

<Substrate>

[0073] The substrate 410 has a light-transmitting property
in a region overlapping with the light-emitting elements (the
first light-emitting element 420R, the second light-emitting
element 420G, and the third light-emitting element 420B).
Note that the substrate 410 can be provided with a variety of
electronic elements such as a wiring for supplying power to
the lower electrodes (the first lower electrode 421R, the sec-
ond lower electrode 421G, and the third lower electrode
421B) of the light-emitting elements, a switching element
(e.g., atransistor), and a signal line for controlling a switching
element.

<Sub-Pixel>

[0074] The sub-pixels (the first sub-pixel 402R, the second
sub-pixel 402G, and the third sub-pixel 402B) emit different
colors. For example, the first sub-pixel 402R emits light with
red color, the second sub-pixel 402G emits light with green
color, and the third sub-pixel 402B emits light with blue color.
[0075] With this structure, a white-light-emitting panel can
be provided. Further, a light-emitting panel for full-color
display devices can be provided.

<Light-Emitting Element>

[0076] Ineachofthe light-emitting elements (the firstlight-
emitting element 420R, the second light-emitting element
420G, and the third light-emitting element 420B), a layer
containing a light-emitting organic compound is sandwiched
between a pair of electrodes (specifically, the lower electrode
and the upper electrode 422).
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[0077] The lower electrodes (the first lower electrode
421R, the second lower electrode 421G, and the third lower
electrode 421B) are each formed over the substrate 410. The
lower electrodes are electrically connected to wirings (not
shown), and different potentials can be supplied to the lower
electrodes.

[0078] Incontrast, the upper electrode 422 is formed of one
conductive film, and a common potential is supplied to the
light-emitting elements.

[0079] With this structure, the first light-emitting element
420R, the second light-emitting element 420G, and the third
light-emitting element 420B can be driven selectively.
[0080] Note that each of the first lower electrode 421R, the
second lower electrode 421G, and the third lower electrode
421B of the light-emitting panel 400A is formed of a light-
transmitting conductive film. In addition, the upper electrode
422 is formed of a reflective conductive film.

<Structures of First Light-Emitting Element and Second
Light-Emitting Element>

[0081] The first light-emitting element and the second
light-emitting element each include at least the island-shaped
first layer 423a containing the light-emitting organic com-
pound between the pair of electrodes. Further, they may also
include the second layer 4235 containing the light-emitting
organic compound between the pair of electrodes. Here, the
case in which both the island-shaped first layer 423a contain-
ing the light-emitting organic compound and the second layer
423b containing the light-emitting organic compound are
included between the pair of electrodes is described.

[0082] The island-shaped first layer 423a containing the
light-emitting organic compound contains a light-emitting
organic compound and emits light by current flowing
between the pair of electrodes.

[0083] Carriers injected from the lower electrode and car-
riers injected from the upper electrode are recombined in the
island-shaped first layer 423a containing the light-emitting
organic compound. In this way, the carriers injected from the
lower electrode and the carriers injected from the upper elec-
trode are prevented from reaching the upper electrode and the
lower electrode, respectively, and causing a flow of current
without contributing to light emission. Consequently, a cur-
rent can be converted into light efficiently.

[0084] The island-shaped first layer 423a containing the
light-emitting organic compound described in this embodi-
ment as an example contains an organic compound that emits
light with red color and an organic compound that emits light
with green color, and emits light with red color and light with
green color when power is supplied to the pair of electrodes
(the lower electrode and the upper electrode).

[0085] Further, the second layer 4235 containing the light-
emitting organic compound transports carriers injected from
the upper electrode 422 to the island-shaped first layer 423a
containing the light-emitting organic compound.

[0086] Note that the layer 423/ containing the organic com-
pound may be provided between the lower electrode and the
island-shaped first layer 423a containing the light-emitting
organic compound so as to be in contact with the lower
electrode. The layer 423/ containing the organic compound
can serve as a carrier injection layer, for example. By provid-
ing the carrier injection layer in contact with the lower elec-
trode, injection of carriers from the lower electrode is facili-
tated and driving voltage of the light-emitting element can be
reduced.
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<Structure of Third Light-Emitting Element>

[0087] The third light-emitting element includes the sec-
ond layer 423b containing the light-emitting organic com-
pound between the pair of electrodes and does not include the
island-shaped first layer 4234 containing the light-emitting
organic compound.

[0088] The second layer 4236 containing the light-emitting
organic compound emits light when power is supplied to the
pair of electrodes. The light emitted from the second layer
423b containing the light-emitting organic compound has a
color different from the color emitted from the island-shaped
first layer 423a containing the light-emitting organic com-
pound.

[0089] Furthermore, carriers injected from the lower elec-
trode and carriers injected from the upper electrode are
recombined in the second layer containing the light-emitting
organic compound. In this way, the carriers injected from the
lower electrode and the carriers injected from the upper elec-
trode are prevented from reaching the upper electrode and the
lower electrode, respectively, and causing a flow of current
without contributing to light emission. Consequently, a cur-
rent can be converted into light efficiently.

[0090] The second layer 4235 containing the light-emitting
organic compound described in this embodiment as an
example contains an organic compound that emits light with
blue color, and emits light with blue color when power is
supplied to the pair of electrodes.

<Optical Element>

[0091] The first optical element 441R and the second opti-
cal element 441G selectively transmit light with a particular
color out of incident light. For example, a color filter, a band
pass filter, a multilayer filter, or the like can be used, for
example.

[0092] The first optical element 441R described as an
example transmits light with red color out of light emitted
from the first light-emitting element 420R. The second opti-
cal element 441G transmits light with green color out of light
emitted from the second light-emitting element 420G.
[0093] Alternatively, color conversion elements can be
used as the optical elements. A color conversion element is an
optical element that converts incident light into light having a
longer wavelength than the incident light.

[0094] Note that the optical element may be provided so as
to overlap with the third light-emitting element 420B, or a
plurality of optical elements may be provided so as to overlap
with the first light-emitting element 420R and/or the second
light-emitting element 420G. As another optical element, a
circularly polarizing plate, an anti-reflective film, or the like
can be provided, for example. A circularly polarizing plate
provided on the side where light emitted from the light-
emitting element of the light-emitting panel is extracted can
prevent a phenomenon in which light entering from the out-
side of the panel is reflected in the light-emitting panel and
returned to the outside. An anti-reflective film can weaken
external light reflected by a surface of the light-emitting
panel. Accordingly, light emitted from the light-emitting
panel can be observed clearly.

<Space>

[0095] A space separates lower electrodes of a plurality of
light-emitting elements. Separation of the lower electrodes by
the space allows sub-pixels to be driven selectively.
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[0096] 1In addition, the space is provided allowing for mis-
alignment caused in the step of manufacturing a light-emit-
ting panel. The space has a size more than the size required for
the step of forming the lower electrodes so that the lower
electrodes are separate from one another.

[0097] The first lower electrode 421R, the layer containing
the light-emitting organic compound, and the upper electrode
included in the first light-emitting element 420R are formed
in the same steps as the second lower electrode 421G, the first
layer 4234 containing the light-emitting organic compound,
and the upper electrode included in the second light-emitting
element 420G. Misalignment does not occur among the com-
ponents formed in the same step.

[0098] Thus, the length of the space provided between the
first light-emitting element 420R and the second light-emit-
ting element 420G can be the length of the space that is
required at the time of forming the first lower electrode 421R
and the second lower electrode 421G.

[0099] For example, in the case of forming the first lower
electrode 421R and the second lower electrode 421G by
photolithography, the space provided between the lower elec-
trodes can be more than or equal to 2 pm and less than 20 pm
although it depends on which photomask, exposure appara-
tus, and material are used.

[0100] In contrast, the third light-emitting element 420B
does notinclude the island-shaped first layer 4234 containing
the light-emitting organic compound; in this point, the struc-
ture of the third light-emitting element 420B is different from
those of the first light-emitting element 420R and the second
light-emitting element 420G.

[0101] Therefore, the space for the misalignment caused at
the step of selectively forming the island-shaped first layer
423a containing the light-emitting organic compound is pro-
vided between the first light-emitting element 420R and the
third light-emitting element 420B and between the second
light-emitting element 420G and the third light-emitting ele-
ment 420B.

[0102] For example, in the case of selectively forming the
island-shaped first layer 423a containing the light-emitting
organic compound by an evaporation method using a shadow
mask method, the length of the space can be about more than
or equal to 20 pm and less than or equal to 100 um although
it depends on the accuracy of the evaporation apparatus and
the shadow mask.

[0103] Note that the insulating sidewall 418 is provided in
the space and covers edges of the lower electrodes. In addi-
tion, the sidewall 418 has a plurality of opening portions. The
first lower electrode 421R, the second lower electrode 421G,
and the third lower electrode 421B are exposed at the opening
portions.

[0104] An organic material as well as an inorganic material
canbe used as the sidewall 418 as long as the sidewall 418 has
an insulating property. For example, an acrylic resin, polyim-
ide, a photosensitive resin, or the like can be used.

<Counter Substrate>

[0105] The counter substrate 440 is bonded to the substrate
410 with a sealant (not shown). The sealant is provided to
surround the first light-emitting element 420R, the second
light-emitting element 420G, and the third light-emitting ele-
ment 420B. With this structure, the first light-emitting ele-
ment 420R, the second light-emitting element 420G, and the
third light-emitting element 420B are sealed between the
counter substrate 440 and the substrate 410.
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[0106] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.

Embodiment 2

[0107] In this embodiment, structures of a light-emitting
panel of one embodiment of the present invention will be
described with reference to FIGS. 2A and 2B, FIG. 3, and
FIGS. 8A1, 8A2, 8B1, and 8B2.

[0108] FIG. 2A is a top view of a structure of the light-
emitting panel of one embodiment of the present invention,
and FIG. 2B is a side view of the structure of the light-
emitting panel along line H1-H2-H3-H4 in FIG. 2A.

[0109] FIG. 3 is a top view of a structure of the light-
emitting panel of one embodiment of the present invention.
[0110] FIGS. 8A1, 8A2, 8B 1, and 8B2 are top views for
describing the relationship between misalignment and the
layout of light-emitting elements in sub-pixels and a space
between the light-emitting elements in a light-emitting panel.
[0111] In a light-emitting panel 400B described in this
embodiment as an example, a first sub-pixel 402R, a second
sub-pixel 402G and a third sub-pixel 402B are included over
a substrate 410.

[0112] The first sub-pixel 402R includes a first light-emit-
ting element 420R in which an island-shaped first layer 423a
containing a light-emitting organic compound and having a
long axis (in the direction indicated by the arrow Y on the
right side of the drawing) and a short axis that intersects with
the long axis (in the direction indicated by the arrow X on the
right side of the drawing. In this embodiment, the long axis Y
is perpendicular to the short axis X.) is sandwiched between
a pair of electrodes (a first lower electrode 421R and an upper
electrode 422) and a first optical element 441R overlapping
with the first light-emitting element 420R and selectively
transmitting light with a first color of light emitted from the
first light-emitting element 420R.

[0113] The second sub-pixel 402G includes a second light-
emitting element 420G in which the island-shaped first layer
423a containing the light-emitting organic compound is
sandwiched between a pair of electrodes (a second lower
electrode 421G and the upper electrode 422), and a second
optical element 441G overlapping with the second light-emit-
ting element 420G and selectively transmitting light with a
second color of light emitted from the second light-emitting
element 420G.

[0114] Thethird sub-pixel 402B includes a third light-emit-
ting element 420B in which a second layer 4235 containing a
light-emitting organic compound is sandwiched between a
pair of electrodes (a third lower electrode 421B and the upper
electrode 422), emits light with a third color, and is provided
apart from the first sub-pixel 402R and the second sub-pixel
402G.

[0115] Further, the first light-emitting element 420R and
the second light-emitting element 420G are arranged in the
long-axis Y direction. A length d1 in the long-axisY direction
of a space provided between the first light-emitting element
420R and the second light-emitting element 420G is smaller
than a length d2 in the short-axis X direction of a space
provided between the first light-emitting element 420R and
the third light-emitting element 420B or a space provided
between the second light-emitting element 420G and the third
light-emitting element 420B.

[0116] The light-emitting panel 400B described in this
embodiment as an example has a top-emission structure,
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where lights are extracted from the side opposite to the sub-
strate 410 (the substrate over which the light-emitting ele-
ments are formed) side. The upper electrode 422 is formed
from a light-transmitting conductive film A counter substrate
440 is provided with the first optical element 441R and the
second optical element 441G. Note that one embodiment of
the present invention may have, other than the top-emission
structure, a bottom-emission structure where lights emitted
from the light-emitting elements are extracted from the sub-
strate 410 side on which the light-emitting elements that emit
lights are formed. In the case of the bottom-emission struc-
ture, the lower electrodes are formed from a light-transmit-
ting conductive film, and the substrate 410 is provided with
the first optical element 441R and the second optical element
441G.

[0117] The light-emitting panel 400B includes the counter
substrate 440. The counter substrate 440 is provided with the
first optical element 441R and the second optical element
441G. The first optical element 441R is provided at a position
overlapping with the first light-emitting element 420R, and
the second optical element 441G is provided at a position
overlapping with the second light-emitting element 420G.
[0118] The counter substrate 440 is bonded to the substrate
410 with a sealant (not shown). The sealant is provided to
surround the first light-emitting element 420R, the second
light-emitting element 420G, and the third light-emitting ele-
ment 420B. With this structure, the first light-emitting ele-
ment 420R, the second light-emitting element 420G and the
third light-emitting element 420B are sealed between the
counter substrate 440 and the substrate 410.

[0119] The light-emitting panel 400B includes an insulat-
ing sidewall 418 covering edges of the lower electrodes (the
first lower electrode 421R, the second lower electrode 4210,
and the third lower electrode 421B). In addition, the sidewall
418 has a plurality of opening portions. The first lower elec-
trode 421R, the second lower electrode 421G, and the third
lower electrode 421B are exposed at the opening portions.
[0120] The light-emitting panel 400B includes a layer 423i
containing an organic compound. The layer 423/ containing
the organic compound is in contact with the lower electrodes
(the first lower electrode 421R, the second lower electrode
421G, and the third lower electrode 421B).

[0121] In the light-emitting panel 400B described in this
embodiment as an example, the first light-emitting element
420R and the second light-emitting element 420G each
include the island-shaped first layer 423a containing the
light-emitting organic compound and having the long axis Y
and the short axis X, while the third light-emitting element
420B includes the second layer 4235 containing the light-
emitting organic compound. In addition, the first optical ele-
ment 441R and the second optical element 441G are included.
The first optical element 441R overlaps with the first light-
emitting element 420R, and the second optical element 441G
overlaps with the second light-emitting element 420G.
[0122] Further, the first light-emitting element 420R and
the second light-emitting element 420G are arranged in the
long-axis Y direction. In addition, the length d1 in the long-
axis Y direction of the space provided between the first light-
emitting element 420R and the second light-emitting element
420G is smaller than the length d2 in the short-axis X direc-
tion of the space provided between the first light-emitting
element 420R and the third light-emitting element 420B or
the space provided between the second light-emitting ele-
ment 420G and the third light-emitting element 420B.
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[0123] With this structure, it is not necessary to provide,
between the first light-emitting element 420R and the second
light-emitting element 420G a space for misalignment that
may be caused at the time of selectively forming the island-
shaped first layer 423a containing the light-emitting organic
compound. Therefore, the length d1 in the long-axis Y direc-
tion of the space provided between the first light-emitting
element 420R and the second light-emitting element 420G
can be set small.

[0124] Note that it is necessary to prevent the first layer
423a containing the light-emitting organic compound from
overlapping with the third light-emitting element 420B owing
to the misalignment caused at the time of selectively forming
the first layer 4234 containing the light-emitting organic com-
pound. Specifically, the space for misalignment needs to be
provided between the first light-emitting element 420R and
the third light-emitting element 420B and between the second
light-emitting element 420G and the third light-emitting ele-
ment 420B. That is, the length d2 in the short-axis X direction
of the space needs to be large enough to assure yield in the
process.

[0125] In other words, the length d1 of the space provided
between the first light-emitting element 420R and the second
light-emitting element 420G can be set smaller than the
length d2 of the space provided between the first light-emit-
ting element 420R and the third light-emitting element 4208
or the space provided between the second light-emitting ele-
ment 420G and the third light-emitting element 420B. Con-
sequently, it is possible to provide the novel light-emitting
panel in which a decrease in aperture ratio accompanied by
fabrication of a high-definition panel is prevented.

[0126] The light-emitting panel described in this embodi-
ment as an example and the light-emitting panel described in
Embodiment 1 as an example are the same in a point that the
first sub-pixel includes the first light-emitting element 420R
and the second sub-pixel includes the second light-emitting
element 420G, and different in the direction in which the first
light-emitting element 420R and the second light-emitting
element 420G are arranged with respect to the long-axis Y
direction of the island-shaped first layer 4234 containing the
light-emitting organic compound. In addition, the light-emit-
ting panel described in this embodiment is different in having
the top-emission structure in which lights are extracted from
the side opposite to the substrate 410 side on which the
light-emitting elements are formed.

[0127] Specifically, in the light-emitting panel 400A
described in Embodiment | as an example, the first light-
emitting element 420R and the second light-emitting element
420G are aligned in the short-axis direction of the island-
shaped first layer 423a containing the light-emitting organic
compound. In contrast, in the light-emitting panel 400B
described in this embodiment as an example, the first light-
emitting element 420R and the second light-emitting element
420G are aligned in the long-axis direction of the island-
shaped first layer 423a containing the light-emitting organic
compound.

<Layout and Defective Portion>

[0128] The relationship between the arrangement of the
first light-emitting element 420R and the second light-emit-
ting element 420G in the long-axis Y direction of the island-
shaped first layer 423a containing the light-emitting organic
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compound and a defective portion caused by misalignment
will be described with reference to FIGS. 8A1, 8A2, 8B1, and
8B2.

[0129] A top view of a light-emitting panel in which the
first light-emitting element 420R and the second light-emit-
ting element 420G are aligned in the short-axis X direction of
the island-shaped first laver 4234 containing the light-emit-
ting organic compound is illustrated in FIG. 8A1.

[0130] Further, atop view ofa light-emitting panel in which
the first light-emitting element 420R and the second light-
emitting element 420G are aligned in the long-axis Y direc-
tion of the island-shaped first layer 423a containing the light-
emitting organic compound is illustrated in FIG. 8B1.

[0131] In each of the light-emitting panels, the first layer
423a containing the light-emitting organic compound is
formed in an island-shaped (also referred to as “striped-
shape” or “belt-shaped”) region. Note that the island-shaped
first layer 4234 containing the light-emitting organic com-
pound can be formed by an evaporation method using a
shadow mask method, for example.

[0132] A space with the length d2 in the short-axis X direc-
tion for misalignment caused at the time of selectively form-
ing the island-shaped first layer 423a containing the light-
emitting organic compound is provided between the first
light-emitting element 420R and the third light-emitting ele-
ment 420B and between the second light-emitting element
420G and the third light-emitting element 420B.

[0133] In the light-emitting panel in which the first light-
emitting element 420R and the second light-emitting element
420G are aligned in the short-axis X direction, such a space is
provided between the second light-emitting element 420G
and the third light-emitting element 420B and between the
third light-emitting element 420B and the first light-emitting
element 420R (see FIG. 8A1).

[0134] In the light-emitting panel in which the first light-
emitting element 420R and the second light-emitting element
420G are aligned in the long-axis Y direction, such a space is
provided between the first light-emitting element 420R and
the third light-emitting element 420B and between the second
light-emitting element 420G and the third light-emitting ele-
ment 420B (see FIG. 8B1).

[0135] The space with the length d2 in the short-axis X
direction allows for misalignment of a length d2/2 in one
short-axis X direction.

[0136] However, if the misalignment exceeds the length
d2/2 by E, the island-shaped first layer 423« containing the
light-emitting organic compound is formed in an unintended
region (see FIG. 8A2 and FIG. §B2).

[0137] Forexample, in the light-emitting panel in which the
first light-emitting element 420R and the second light-emit-
ting element 420G are aligned in the short-axis X direction
(see FIG. 8A2), a defective portion 420RE in which the first
layer 4234 containing the light-emitting organic compound is
not formed may be formed in the first light-emitting element
420R.

[0138] Further for example, in the light-emitting panel in
which the first light-emitting element 420R and the second
light-emitting element 420G are aligned in the long-axis Y
direction (see FIG. 8B2), a defective portion 420RE in which
the first layer 423a containing the light-emitting organic com-
pound is not formed may be formed in the first light-emitting
element 420R, and a defective portion 420GE in which the
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first layer 423a containing the light-emitting organic com-
pound is not formed may be formed in the second light-
emitting element 420G.

[0139] Focusing on the first light-emitting element 420R
and the second light-emitting element 420G, in the light-
emitting panel in which the first light-emitting element 420R
and the second light-emitting element 420G are aligned in the
short-axis X direction, the defective portion 420RE is formed
only in the first light-emitting element 420R, so that the
proportion of the defective portion 420RE to the normal por-
tion in first light-emitting element 420R is increased.

[0140] In the case of the light-emitting panel in which the
first light-emitting element 420R and the second light-emit-
ting element 420G are aligned in the long-axis Y direction, the
defective portion is formed in each of the first light-emitting
element 420R and the second light-emitting element 420G
and the proportion of the defective portion to the normal
portion in each of the light-emitting elements is smaller than
that in the light-emitting panel in which the first light-emit-
ting element 420R and the second light-emitting element
420G are aligned in the short-axis X direction.

[0141] The reliability of a light-emitting panel depends on
an element having the lowest reliability among a plurality of
light-emitting elements in the light-emitting panel because
the light-emitting panel cannot be used anymore when a
light-emitting element of a specific color stops emitting light.
[0142] As described above, defective portions are concen-
trated in the first light-emitting element 420R in the light-
emitting panel in which the first light-emitting element 420R
and the second light-emitting element 420G are aligned in the
short-axis X direction. In this case, even if there is no defec-
tive portion in the second light-emitting element 420G the
reliability of the light-emitting panel is determined by the
reliability of the first light-emitting elements 420R.

[0143] Since the proportion of the defective portion 420RE
to the normal portion in the first light-emitting element 420R
is large, the reliability of the first light-emitting element 420R
is degraded with ease.

[0144] On the other hand, in the light-emitting panel in
which the first light-emitting element 420R and the second
light-emitting element 420G are aligned in the long-axis Y
direction, defective portions are divided up in the first light-
emitting element 420R and the second light-emitting element
420G. This lowers both the reliability of the first light-emit-
ting element 420R and the reliability of the second light-
emitting element 420G but averages out the degrees of reli-
ability thereof.

[0145] As aresult, the light-emitting panel in which the first
light-emitting element 420R and the second light-emitting
element 420G are aligned in the long-axis Y direction can
assure higher reliability than the light-emitting panel in which
the first light-emitting element 420R and the second light-
emitting element 420G are aligned in the short-axis X direc-
tion.

[0146] The following describes individual components
constituting the light-emitting panel of one embodiment of
the present invention.

<Reflective Film>

[0147] Reflective films (a first reflective film 419R, a sec-
ond reflective film 419G, and a third reflective film 419B) are
layers that reflect light emitted from the corresponding light-
emitting elements. The reflective films preferably have as
high reflectivity with respect to visible light as possible, and
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are preferably silver, aluminum, an alloy containing one ele-
ment selected from silver and aluminum, or the like, for
example (see FIG. 2B).

[0148] Note that the reflective films having conductivity
can also serve as wirings that are electrically connected to the
lower electrodes (the first lower electrode 421R, the second
lower electrode 421G, and the third lower electrode 421B).
Alternatively, a structure in which the reflective films also
serve as the lower electrodes can be employed.

[0149] As a material that can be used for the reflective films
also serving as the lower electrodes, it is preferable to use a
material on a surface of which a conductive oxide film is
formed and/or which has an appropriate work function, in
order to facilitate carrier injection to the layer containing a
light-emitting organic compound.

[0150] As the reflective films also serving as the lower
electrodes, an aluminum-nickel-lanthanum alloy or the like
can be given, for example.

<Modification Example>

[0151] A modification example of this embodiment will be
described with reference to FIG. 3 and FIGS. 9A1,9A2, 9B1,
and 9B2.

[0152] FIG. 3 is a top view of the structure of a light-
emitting panel 400C of one embodiment of the present inven-
tion.

[0153] FIGS. 9A1, 9A2, 9B1, and 9B2 are top views for
describing the layout of light-emitting elements in sub-pixels
and a space between the light-emitting elements in a light-
emitting panel of an embodiment.

[0154] 1In the light-emitting panel 400C described in this
embodiment as an example, the sum of a length Y 1 of the first
light-emitting element 420R, a length Y2 of the second light-
emitting element 420G, and the length d1 of the space pro-
vided between the first light-emitting element 420R and the
second light-emitting element 420G in the long-axis Y direc-
tion of the island-shaped first layer 423a containing the light-
emitting organic compound is larger than a length X1 of the
first light-emitting element 420R or a length X2 ofthe second
light-emitting element 420G in the short-axis X direction (see
FIG. 3).

[0155] Note that the cross-sectional structure of the light-
emitting panel 400C can be similar to that of the light-emit-
ting panel 400B, and the description of the structure of the
light-emitting panel 400B can be referred to here.

[0156] In the light-emitting panel 400C described in this
embodiment as an example, the space with the length d1 in the
long-axis Y direction of the island-shaped first layer 423a
containing the light-emitting organic compound is provided
between the first light-emitting element 420R and the second
light-emitting element 420G. Note that the sum of the length
Y1 of the first light-emitting element 420R, the length Y2 of
the second light-emitting element 420G, and the length d1 of
the space provided between the first light-emitting element
420R and the second light-emitting element 420G in the
long-axis Y direction of the island-shaped first layer 423a
containing the light-emitting organic compound is larger than
the length of the first light-emitting element 420R or the
second light-emitting element 420G in the short-axis X direc-
tion.

[0157] With this structure, the area of the space provided
between the first light-emitting element 420R and the second
light-emitting element 420G can be made small. Specifically,
the area of the space can made smaller than that of the struc-
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ture in which the first light-emitting element 420R and the
second light-emitting element 420G are aligned in the short-
axis X direction of the island-shaped first layer 423a contain-
ing the light-emitting organic compound. As a result, a novel
light-emitting panel in which a decrease in aperture ratio
accompanied by fabrication of a high-definition panel is sup-
pressed can be provided.

<Layout and Aperture Ratio>

[0158] The relationship between the layout of the first and
second light-emitting elements 420R and 420G in the long-
axis Y direction of the island-shaped first layer 4234 contain-
ing the light-emitting organic compound and the aperture
ratio will be described with reference to FIGS. 9A1, 9A2,
9B1, and 9B2.

[0159] The light-emitting panels described in the modifi-
cation example of this embodiment include a plurality of
pixels, each of which includes three sub-pixels (the first sub-
pixel 402R, the second sub-pixel 402G, and the third sub-
pixel 402B).

[0160] Each pixel has an outside shape with a length Yp in
the long-axis Y direction of the island-shaped first layer 423a
containing the light-emitting organic compound and a length
Xp in the short-axis X direction thereof.

[0161] A light-emitting element is provided in each sup-
pixel. Specifically, the first sub-pixel 402R includes the first
light-emitting element 420R, the second sub-pixel 402G
includes the second light-emitting element 420G, and the
third sub-pixel 402B includes the third light-emitting element
420B.

[0162] Further, a space is provided between the light-emit-
ting elements. The position of the space is similar to those
illustrated in FIGS. 8A1, 8A2, 8B1, and 8B2, and the descrip-
tion given with reference to FIGS. 8A1, 8A2, 8B 1, and 8B2
can be referred to here.

[0163] Further, the first layer 423¢ containing the light-
emitting organic compound is formed with an island shape
(also referred to as a striped shape or a belt shape) in the
light-emitting panel.

[0164] Note that in each pixel in the light-emitting panels
illustrated in FIGS. 9A1,9A2, 9B 1, and 9B2, the length Yp
and the length Xp are equal.

[0165] In the light-emitting panel illustrated in FIG. 9A1,
the first light-emitting element 420R and the second light-
emitting element 420G are aligned in the short-axis X direc-
tion of the island-shaped first layer 4234 containing the light-
emitting organic compound.

[0166] In the light-emitting panel illustrated in FIG. 9B1,
the first light-emitting element 420R and the second light-
emitting element 420G are aligned in the long-axis Y direc-
tion of the island-shaped first layer 423a containing the light-
emitting organic compound.

[0167] The first light-emitting element 420R and the sec-
ond light-emitting element 420G have the same island-
shaped first layer 423a containing the light-emitting organic
compound between their respective pairs of electrodes.
Accordingly, it is not necessary to provide, between the first
light-emitting element 420R and the second light-emitting
element 420G, a space for misalignment that is caused at the
time of selectively forming the layer containing the light-
emitting organic compound.

[0168] While in the third light-emitting element 420B, the
second layer 4235 containing the light-emitting organic com-
pound is provided between the pair of electrodes and the
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island-shaped first layer 423a containing the light-emitting
organic compound is not provided. Therefore, it is necessary
to provide a space for misalignment that is caused at the time
of selectively forming the layer containing the light-emitting
organic compound. Specifically, it is necessary to provide a
space with the length d2 in the short-axis X direction between
the first light-emitting element 420R and the third light-emit-
ting element 420B and between the second light-emitting
element 420G and the third light-emitting element 420B.

[0169] For example, in the case of forming the lower elec-
trodes of the first light-emitting element and the second light-
emitting element by photolithography and forming the
island-shaped first layer 423a containing the light-emitting
organic compound by an evaporation method using a shadow
mask method, the length d1 of the space provided between the
first light-emitting element 420R and the second light-emit-
ting element 420G can be smaller than the length d2 of the
space provided between the first light-emitting element 420R
and the third light-emitting element 420B and smaller than
the length d2 of the space provided between the second light-
emitting element 420G and the third light-emitting element
420B.

[0170] Further in the case of forming a plurality of third
light-emitting elements 4208 in the long-axis Y direction, itis
not necessary to provide, between the adjacent third light-
emitting elements 420B, a space for misalignment that is
caused at the time of selectively forming the layer containing
the light-emitting organic compound. Accordingly, the length
of the third light-emitting element 420B in the long-axis Y
direction becomes Yp-d1 (see FIG. 9A2 and FIG. 9B2).

[0171] Note that the length of the third light-emitting ele-
ment 4208 in the short-axis X direction is assumed to be X3.

[0172] By this arrangement of the third light-emitting ele-
ments 420B, the first light-emitting element 420R, the second
light-emitting element 420G and the space provided between
the first light-emitting element 420R and the second light-
emitting element 420G is arranged in the region with a length
Yp-dl in the long-axis Y direction and a length Xp-2d2-X3
in the short-axis X direction (see FIG. 9A2 and FIG. 9B2).

[0173] Here, to increase the proportion of the area of light-
emitting elements in the region (the aperture ratio), it is pref-
erable that the proportion of the space provided between the
first light-emitting element 420R and the second light-emit-
ting element 420G in the region be as small as possible.

[0174] In the case where the first light-emitting element
420R and the second light-emitting element 420G are aligned
in the short-axis X direction, the size of the space is as illus-
trated in FIG. 9A2. In the case where the first light-emitting
element 420R and the second light-emitting element 420G
are aligned in the long-axis Y direction, the size of the space
is as illustrated in F1G. 9B2.

[0175] The area of the space provided between the first
light-emitting element 420R and the second light-emitting
element 420G in the case of the alignment in the short-axis X
direction is represented by the productof (Yp-dl) and d1 (see
FIG. 9A2). The area in the case of the alignment in the
long-axis Y direction is represented by the product (Xp-2d2-
X3)and d1 (see FIG. 9B2).

[0176] When (Xp-2d2-X3) is smaller than (Yp-d1) (i.e.,
when the region including the first light-emitting element
420R, the second light-emitting element 420G, and the space
provided therebetween is long in the long-axis Y direction),
by aligning the first light-emitting element 420R and the
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second light-emitting element 420G in the long-axis Y direc-
tion, the aperture ratio can be increased.

[0177] Inparticular, when Xp and Yp are equal, (Xp-2d2-
X3) is always smaller than (Yp-d1); in this case, by aligning
the first light-emitting element 420R and the second light-
emitting element 420G in the long-axis Y direction, the apet-
ture ratio can be increased.

[0178] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.

Embodiment 3

[0179] In this embodiment, a structure of a light-emitting
panel of one embodiment of the present invention will be
described with reference to FIGS. 4A and 4B.

[0180] FIG. 4A is a top view of the structure of the light-
emitting panel of one embodiment of the present invention,
and FIG. 4B is a side view of the structure of the light-
emitting panel along line H1-H2-H3-H4 in FIG. 4A.

[0181] A light-emitting panel 400D described in this
embodiment as an example has the structure described below
in addition to the structure of the light-emitting panel 400C
described in Embodiment 2 (see FIG. 4B).

[0182] The light-emitting elements (the first light-emitting
element 420R, the second light-emitting element 420G, and
the third light-emitting element 420B) include the second
layer 4235 containing the light-emitting organic compound
between their respective pairs of electrodes (specifically,
between the first lower electrode 421R and the upper elec-
trode 422, between the second lower electrode 421G and the
upper electrode 422, and between the third lower electrode
421B and the upper electrode 422).

[0183] The first light-emitting element 420R and the sec-
ond light-emitting element 420G include the island-shaped
first layer 423a containing the light-emitting organic com-
pound between the second layer 4235 containing the light-
emitting organic compound and the electrode functioning as
the anode of the pair of electrodes (e.g.. the first lower elec-
trode 421R, the second lower electrode 421G, and the third
lower electrode 421B; or the upper electrode).

[0184] The island-shaped first layer 423a containing the
light-emitting organic compound contains a plurality of light-
emitting organic compounds so as to emit light with the first
color and light with the second color, and the second layer
containing the light-emitting organic compound contains a
light-emitting organic compound that emits light with the
third color.

[0185] Note that the light-emitting panel 400D is described
on the assumption that the sum of the length Y1 of the first
light-emitting element 4208, the length Y2 of the second
light-emitting element 420G, and the length d1 of the space
provided between the first light-emitting element 420R and
the second light-emitting element 420G in the long-axis Y
direction of the island-shaped first layer 4234 containing the
light-emitting organic compound is larger than the length of
the first light-emitting element 420R and larger than the
length of the second light-emitting element 420G in the short-
axis X direction (see FIG. 4A). However, the size of the first
light-emitting element 420R and the second light-emitting
element 420G is not limited to that in this assumption.
[0186] The first light-emitting element 420R, the second
light-emitting element 420G, and the third light-emitting ele-
ment 420B of the light-emitting panel 400D described in this
embodiment as an example each include the second layer
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423h containing the light-emitting organic compound
between their respective pairs of electrodes. Note that the
second layer 4235 containing the light-emitting organic com-
pound is a continuous layer.

[0187] In the case where only the first layer 4234 contain-
ing the light-emitting organic compound is formed in an
island shape in this manner, the step of selectively forming the
layer containing the light-emitting organic compound is
required only once. This enables a reduction of the space for
misalignment that is caused at the time of selectively forming
the layer containing the light-emitting organic compound.
Accordingly, a novel light-emitting panel in which a decrease
in aperture ratio accompanied by fabrication of a high-defi-
nition panel is suppressed can be provided. Furthermore, a
novel light-emitting panel which can be produced easily can
be provided.

[0188] Each of the first light-emitting element 420R and the
second light-emitting element 420G includes the island-
shaped first layer 4234 containing the light-emitting organic
compound between the second layer 4235 containing the
light-emitting organic compound and the electrode function-
ing as the anode of the pair of electrodes (e.g., the lower
electrode).

[0189] Withthisstructure, holes injected from the electrode
functioning as the anode (e.g., the lower electrode) and elec-
trons injected from the electrode functioning as a cathode
(e.g., the upper electrode 422) can be recombined in the
island-shaped first layer 423a containing the light-emitting
organic compound. This enables suppression of light emis-
sion from the second layer 4235 containing the light-emitting
organic compound in the first light-emitting element 420R
and the second light-emitting element 420G, leading to light
emission from the island-shaped first layer 423a containing
the light-emitting organic compound. In addition, light emis-
sion from the second layer 4235 containing the light-emitting
organic compound can be obtained in the third light-emitting
element 420B in which the island-shaped first layer 423a
containing the light-emitting organic compound is not pro-
vided.

[0190] The island-shaped first layer 423a containing the
light-emitting organic compound contains a plurality of light-
emitting organic compounds so as to emit light with a first
color (e.g., red) and light with a second color (e.g., green).
The second layer 4235 containing the light-emitting organic
compound contains a light-emitting organic compound that
emits light with a third color (e.g., blue).

[0191] Consequently, it is possible to provide a novel light-
emitting panel in which the first sub-pixel 402R emits light
with the first color (e.g., red), the second sub-pixel 402G
emits light with the second color (e.g., green), and the third
sub-pixel 402B emits light with the third color (e.g., blue).

Modification Example

[0192] A modification example of this embodiment will be
described with reference to FIGS. 5A and 5B.FIG.5A isatop
view of the structure of a light-emitting panel 400E of one
embodiment of the present invention. FIG. 5B is a side view
of the structure of the light-emitting panel 400E along line
H1-H2-H3-H4 in FIG. 5A.

[0193] Note that the light-emitting panel 400E has the same
structure as the light-emitting panel 400D except the structure
of the optical elements. Therefore, the above description can
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be referred to for the same structure in this modification
example, and the structure of the optical elements is mainly
described here.

[0194] The light-emitting panel 400E described in this
embodiment as an example includes optical elements
employing the microcavity structure.

[0195] The microcavity structure uses a reflective film and
a semitransparent/semireflective film. An optical distance
adjustment layer and a light-emitting element are arranged
between the reflective film and the semitransparent/semire-
flective film, and the optical distance between the reflective
film and the semitransparent/semireflective film is adjusted
so that light of a specific wavelength is strengthened.

[0196] By combining the microcavity structure with a
light-emitting element, light of a specific wavelength can be
efficiently extracted from light emitted from the light-emit-
ting element. Note that in the case of forming the reflective
film and/or the semitransparent/semireflective film using a
conductive film, these films can also serve as wirings or
electrodes.

[0197] The light-emitting elements (the first light-emitting
element 420R, the second light-emitting element 420G, and
the third light-emitting element 420B) includes the second
layer 4235 containing the light-emitting organic compound
between the respective pairs of electrodes (specifically,
between the first lower electrode 421R and the upper elec-
trode 422, between the second lower electrode 421G and the
upper electrode 422, and between the third lower electrode
421B and the upper electrode 422)

[0198] The first light-emitting element 420R and the sec-
ond light-emitting element 420G include the island-shaped
first layer 4234 containing the light-emitting organic com-
pound between the second layer 4235 containing the light-
emitting organic compound and the electrode functioning as
the anode of the pair of electrodes (e.g., the first lower elec-
trode 421R, the second lower electrode 421G, and the third
lower electrode 421B; or the upper electrode).

[0199] The island-shaped first layer 423a containing the
light-emitting organic compound contains a plurality of light-
emitting organic compounds so as to emit light with the first
color and light with the second color, and the second layer
423p containing the light-emitting organic compound con-
tains a light-emitting organic compound that emits light with
the third color.

[0200] Further, the first optical element 441R includes the
first reflective film 419R and the upper electrode 422 also
serving as a semitransparent/semireflective film. The first
lower electrode 421R formed of a light-transmitting conduc-
tive film and provided in contact with the first reflective film
419R also serves as an optical distance adjustment layer. The
first reflective film 419R and the upper electrode 422 are
provided so as to preferentially extract light with the first
color from the light emitted from the island-shaped first layer
423a containing the light-emitting organic compound.

[0201] Furthermore, the second optical element 441G
includes the second reflective film 419G and the upper elec-
trode 422 also serving as a semitransparent/semireflective
film. The second lower electrode 421G formed of a light-
transmitting conductive film and provided in contact with the
second reflective film 419G also serves as an optical distance
adjustment layer. The second reflective film 419G and the
upper electrode 422 are provided so as to preferentially
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extract light with the second color from the light emitted from
the island-shaped first layer 4234 containing the light-emit-
ting organic compound.

[0202] Note that the light-emitting panel 400E is described
on the assumption that the sum of the length Y1 of the first
light-emitting element 420R, the length Y2 of the second
light-emitting element 420G, and the length d1 of the space
provided between the first light-emitting element 420R and
the second light-emitting element 420G in the long-axis Y
direction of the island-shaped first layer 4234 containing the
light-emitting organic compound is larger than the length of
the first light-emitting element 420R and larger than the
length of the second light-emitting element 420G in the short-
axis X direction (see FIG. 5A). However, the size of the first
light-emitting element 420R and the second light-emitting
element 420G is not limited to that in this assumption.
[0203] Inthe third light-emitting element 420B, the second
layer 4235 containing the light-emitting organic compound is
provided between the third lower electrode 421B and the
upper electrode 422.

[0204] Further, the third optical element 441B may include
the third reflective film 419B and the upper electrode 422 also
serving as a semitransparent/semireflective film. The third
lower electrode 421B faulted of a light-transmitting conduc-
tive film and provided in contact with the third reflective film
419B also serves as an optical distance adjustment layer. The
third reflective film 419B and the upper electrode 422 are
provided so as to preferentially extract light with the third
color from the light emitted from the second layer 4235
containing the light-emitting organic compound.

[0205] The first sub-pixel 402R of the light-emitting panel
400E described in this embodiment as an example includes
the first optical element 441R that uses a microcavity with
which light with the first color (e.g., red) is preferentially
extracted from the light emitted from the first light-emitting
element 420R. Further, the second sub-pixel 402G includes
the second optical element 441G that uses a microcavity with
which light with the second color (e.g., green) is preferen-
tially extracted from the light emitted from the second light-
emitting element 420G.

[0206] The third light-emitting element 420B includes the
second layer 4235 containing the light-emitting organic com-
pound between the pair of electrodes and emits light with the
third color (e.g., blue).

[0207] In this manner, the first sub-pixel can be used as a
sub-pixel that emits light with the first color (e.g., red), the
second sub-pixel can be used as a sub-pixel that emits light
with the second color (e.g., green), and the third sub-pixel can
be used as a sub-pixel that emits light with the third color
(e.g., blue).

[0208] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.

Embodiment 4

[0209] In this embodiment, a method for manufacturing a
light-emitting panel of one embodiment of the present inven-
tion is described with reference to FIGS. 6A to 6D.

[0210] FIGS. 6A to 6D are side views for describing a
method for manufacturing a light-emitting panel, including a
cross section of one embodiment of the present invention.
[0211] The method for manufacturing a light-emitting
panel described in this embodiment as an example involves
the following five steps.
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<First Step>

[0212] The first step is a step of forming lower electrodes
(specifically, the first lower electrode 421R, the second lower
electrode 421G, and the third lower electrode 421B) of light-
emitting elements over the substrate 410 on which any layer
containing a light-emitting organic compound has not been
formed. Since there is no possibility of damaging a layer
containing a light-emitting organic compound, a variety of
micromachining technologies can be employed. In this
embodiment, the lower electrodes are formed by photolithog-
raphy.

[0213] Inthe first step, reflective films (e.g., the first reflec-
tive film 419R, the second reflective film 419G, and the third
reflective film 419B) are formed over the substrate 410 having
an insulating surface.

[0214] Note that a transistor may be formed over the sub-
strate 410 before the first step.

[0215] The lower electrodes serving as the optical distance
adjustment layers can be formed in a plurality of steps. For
example, the first lower electrode 421R also serving as the
first optical distance adjustment layer can be formed in three
steps, the second lower electrode 421G also serving as the
second optical distance adjustment layer can be formed in two
steps, and the third lower electrode 421B also serving as the
third optical distance adjustment layer can be formed in one
step.

[0216] Specifically, an island-shaped light-transmitting
conductive film with a thickness t1 is formed only over the
first reflective film 419R (see FIG. 6A). Next, an island-
shaped light-transmitting conductive film with a thickness t2
is formed over the first reflective film 419R and the second
reflective film 419G (see F1G. 6B). Then, an island-shaped
light-transmitting conductive film with a thickness t3 is
formed over the first reflective film 419R, the second reflec-
tive film 419G and the third reflective film 419B.

[0217] In this manner, an island-shaped light-transmitting
conductive film with a thickness t1+t2+t3 can be formed over
the first reflective film 419R. Further, an island-shaped light-
transmitting conductive film with a thickness t2+t3 can be
formed over the second reflective film 419G. Furthermore, an
island-shaped light-transmitting conductive film with a thick-
ness t3 can be formed over the third reflective film 419B.

[0218] Next, the insulating sidewall 418 is formed so that
the insulating sidewall 418 covers edges of the island-shaped
light-transmitting conductive films and opening portions of
the insulating sidewall 418 overlap with the island-shaped
light-transmitting conductive films (see FIG. 6C). Note that
regions exposed at the opening portions of the insulating
sidewall 418 function as the lower electrodes of the light-
emitting elements.

[0219] Here, the second lower electrode 421G is provided
apart from the first lower electrode 421R. In addition, the
third lower electrode 421B is provided apart from the first
lower electrode 421R and the second lower electrode 421G.

[0220] Note that the space with the length d1 is provided
between the first lower electrode 421R and the second lower
electrode 421G, and the space with the length d2 is provided
between the first lower electrode 421R and the third lower
electrode 421B and between the second lower electrode 421G
and the third lower electrode 421B.
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<Second Step>

[0221] Inthe second step, an island-shaped first layer 423a
containing the light-emitting organic compound is formed in
such a manner that a shadow mask is arranged so that an
opening portion of the shadow mask overlaps with the first
lower electrode 421R and the second lower electrode 421G,
and the first light-transmitting organic compound is evapo-
rated from the direction in which the shadow mask is
arranged.

[0222] 1In this embodiment, the substrate 410 is put into an
evaporation apparatus, and a shadow mask 51 is arranged on
the evaporation source side (not shown). Next, alignment for
arranging the opening portion of the shadow mask in a desired
position is performed. Specifically, the opening portion (indi-
cated by a broken line in the drawing) of the shadow mask 51
is arranged so as to overlap with the first lower electrode 421R
and the second lower electrode 421G, and the non-opening
portion is arranged so as to overlap with the third lower
electrode 421B (see FIG. 6D).

[0223] Note that the shadow mask 51 is a shielding plate
provided with an opening portion and formed of foil of a
metal or the like with a thickness of more than or equal to
several tens of micrometers or a plate of a metal or the like
with a thickness of less than or equal to several hundreds of
micrometers.

[0224] Next, the island-shaped first layer 423a containing
the light-emitting organic compound which contains an
organic compound that emits light with red color and an
organic compound that emits light with green color is formed
by an evaporation method.

[0225] The island-shaped first layer 423a containing the
light-emitting organic compound may have a stacked struc-
ture. For example, a layer containing an organic compound
that emits light with red color and a layer containing an
organic compound that emits light with green color may be
sequentially formed to obtain a stacked structure.

[0226] The stacked structure of the island-shaped first layer
423a containing the light-emitting organic compound
enables suppression of a phenomenon in which excitation
energy is transferred from the excited organic compound that
emits light with green color to the organic compound that
emits light with red color.

[0227] The first layer 423a containing the light-emitting
organic compound may be formed of only the organic com-
pounds or a combination of the organic compounds and
another material. For example, using the organic compounds
as guest materials, the guest materials may be dispersed into
a host material having a higher excitation energy than the
guest materials.

[0228] Note that before the island-shaped first layer 423a
containing the light-emitting organic compound is formed,
the layer 423i containing the organic compound which is
shared by the first light-emitting element 420R, the second
light-emitting element 420G, and the third light-emitting ele-
ment 420B may be formed over the lower electrodes.

<Third Step>

[0229] The third step is a step of forming a second layer
423b containing a light-emitting organic compound over the
island-shaped first layer 423a and the third lower electrode
421B so that the second layer overlaps with the lower elec-
trodes (the first lower electrode 421R and the second lower
electrode 421G) (see FIG. 7A).
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[0230] Thesecond layer 4235 containing the light-emitting
organic compound which contains an organic compound that
emits light with blue color is formed by an evaporation
method.

[0231] The organic compound that emits light with blue
color may be formed alone or formed in combination with
another material. For example, using the organic compound
as a guest material, the guest material may be dispersed into
a host material having a higher excitation energy than the
guest material.

<Fourth Step>

[0232] The fourth step is a step of forming the upper elec-
trode 422 also serving as a semitransparent/semireflective
film over the second layer 4235 so that the second layer
overlaps with the lower electrodes (the first lower electrode
421R, the second lower electrode 421G, and the third lower
electrode 421B).

[0233] Through this step, the first light-emitting element
420R, the second light-emitting element 420G, and the third
light-emitting element 420B are formed over the substrate
410 (see FIG. 7B).

[0234] Note that by forming the upper electrode 422 also
serving as a semitransparent/semireflective film overlapping
with the reflective films (e.g., the first reflective film 419R, the
second reflective film 419G, and the third reflective film
419B), the first optical element 441R, the second optical
element 441G, and the third optical element 441B having a
microcavity structure are formed.

<Fifth Step>

[0235] The fifth step is a step of sealing the first light-
emitting element 420R, the second light-emitting element
420G, and the third light-emitting element 420B between the
substrate 410 and the counter substrate 440 with a sealant (not
shown) (see FIG. 7C).

[0236] The sealant is provided to surround the light-emit-
ting elements (the first light-emitting element 420R, the sec-
ond light-emitting element 420G, and the third light-emitting
element 420B). Then, the substrate 410 and the counter sub-
strate 440 are bonded with the sealant so that the light-emit-
ting elements are sealed between the counter substrate 440
and the substrate 410.

[0237] 1In the method for manufacturing a light-emitting
panel described in this embodiment as an example, the reflec-
tive films and the optical distance adjustment layers of the
optical elements and the lower electrodes of the light-emitting
elements are formed before the steps of forming the island-
shaped first layer containing the light-emitting organic com-
pound and the second layer containing the light-emitting
organic compound.

[0238] The step that causes damage to the layers containing
light-emitting organic compounds cannot be performed after
the steps of forming the layers containing light-emitting
organic compounds. Since the reflective films are formed
before the steps of forming the layers containing the light-
emitting organic compounds, the method for forming the
reflective films is not constrained by the layers containing the
light-emitting organic compounds. For example, the reflec-
tive films can be faulted by photolithography before the layers
containing the light-emitting organic compounds are formed.
Consequently, a method for manufacturing a novel light-
emitting panel in which a decrease in aperture ratio accom-
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panied by fabrication of a high-definition panel is suppressed
can be provided. Further, a novel light-emitting panel which
can be produced easily can be provided.

<Modification Example>

[0239] A modification example of this embodiment will be
described with reference to FIGS. 12A to 12C. FIGS. 12A to
12C are side views for describing a method for manufacturing
a light-emitting panel 400G, including a cross section of one
embodiment of the present invention.

[0240] Note that the light-emitting panel 400G has the
same structure as the light-emitting panel 400E except the
structure and the manufacturing method of the light-emitting
elements (the first light-emitting element 420R, the second
light-emitting element 420G; and the third light-emitting ele-
ment 420B).

[0241] Specifically, the light-emitting panel 400G is differ-
ent in that a third layer 423¢ containing a light-emitting
organic compound is provided over the third lower electrode
421B so0 as not to overlap with the first lower electrode 421R
and the second lower electrode 421G, and in that the second
layer 4235 containing the light-emitting organic compound is
formed between the first layer 423¢ containing the light-
emitting organic compound and the upper electrode 422 and
between the third layer 423¢ containing the light-emitting
organic compound and the upper electrode 422.

[0242] Therefore, the above description can be referred to
for the same structure in this modification example, and the
structure and the manufacturing method of the light-emitting
elements are mainly described here.

[0243] Specifically, referring to the description given with
reference to FIGS. 6A to 6D, this modification example will
be described with reference to FIGS. 12A to 12C.

<Modification Example of Third Step>

[0244] A modification example of the third step is a step of
selectively forming the third layer 423¢ containing the light-
emitting organic compound over the third lower electrode
421B using a shadow mask 52, subsequent to the second step
described with reference to FIG. 6C (see FIG. 12A).

[0245] Alignment for arranging the opening portion of the
shadow mask in a desired position is performed. Specifically,
the opening portion (indicated by a broken line in the draw-
ing) of the shadow mask 52 is arranged so as to overlap with
the third lower electrode 421B, and the non-opening portion
1s arranged so as to overlap with the first lower electrode 421R
and the second lower electrode 421G. Next, the third layer
423¢ containing the light-emitting organic compound which
contains an organic compound that emits light with blue color
1s formed by an evaporation method.

[0246] The organic compound that emits light with blue
color may be formed alone or formed in combination with
another material. For example, using the organic compound
as a guest material, the guest material may be dispersed into
a host material having a higher excitation energy than the
guest material.

<Modification Example of Fourth Step>

[0247] A modification example of the fourth step is a step of
forming the second layer 4235 containing the light-emitting
organic compound and the upper electrode 422 also serving
as a semitransparent/semireflective film in this order over the
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lower electrodes (the first lower electrode 421R, the second
lower electrode 421G, and the third lower electrode 421B).
[0248] Through this step, the first light-emitting element
420R, the second light-emitting element 420G, and the third
light-emitting element 420B are formed over the substrate
410 (see FIG. 12B).

[0249] Note that by forming the upper electrode 422 also
serving as a semitransparent/semireflective film overlapping
with the reflective films (e.g., the first reflective film 419R, the
second reflective film 419G, and the third reflective film
419B), the first optical element 441R, the second optical
element 441G, and the third optical element 441B having a
microcavity structure are formed.

<Modification Example of Fifth Step>

[0250] A modification example of the fifth step is a step of
sealing the first light-emitting element 420R, the second
light-emitting element 420G, and the third light-emitting ele-
ment 420B between the substrate 410 and the counter sub-
strate 440 with a sealant (not shown) (see FI1G. 12C).

[0251] The sealant is provided to surround the light-emit-
ting elements (the first light-emitting element 420R, the sec-
ond light-emitting element 420G, and the third light-emitting
element 420B). Then, the substrate 410 and the counter sub-
strate 440 are bonded with the sealant so that the light-emit-
ting elements are sealed between the counter substrate 440
and the substrate 410.

[0252] Inthe light-emitting panel 400G and the method for
manufacturing the light-emitting panel 400G described in the
modification example of this embodiment, the reflective films
and the optical distance adjustment layers of the optical ele-
ments and the lower electrodes of the light-emitting elements
are formed before the steps of forming the island-shaped first
layer 4234 containing the light-emitting organic compound,
the island-shaped third layer 423¢ containing the light-emit-
ting organic compound, and the second layer 4235 containing
the light-emitting organic compound.

[0253] The step that causes damage to the layers containing
light-emitting organic compounds cannot be performed after
the steps of forming the layers containing light-emitting
organic compounds. Since the reflective films are formed
before the steps of forming the layers containing the light-
emitting organic compounds, the method for forming the
reflective films is not constrained by the layers containing the
light-emitting organic compounds. For example, the reflec-
tive films can be formed by photolithography before the lay-
ers containing the light-emitting organic compounds are
formed. Consequently, a method for manufacturing a novel
light-emitting panel in which a decrease in aperture ratio
accompanied by fabrication of a high-definition panel is sup-
pressed can be provided. Further, a novel light-emitting panel
which can be produced easily can be provided.

[0254] Note that in the light-emitting panel 400G described
in the modification example of this embodiment, the third
light-emitting element 420B includes the selectively formed
third layer 423¢ containing the light-emitting organic com-
pound. This increases the range of choices of materials and
facilitates an increase in the emission efficiency of the third
light-emitting element 420B and a reduction in driving volt-
age.

[0255] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.
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Embodiment 5

[0256] Inthis embodiment, the structure of a light-emitting
element which can be used for the light-emitting panel
according to an embodiment of the present invention will be
described. Specifically, an example of a light-emitting ele-
ment in which a island-shaped first layer containing a light-
emitting organic compound and a second layer containing a
light-emitting organic compound are sandwiched between a
pair of electrodes (the first light-emitting element and the
second light-emitting element) and an example of a light-
emitting element in which the second layer containing the
light-emitting organic compound is sandwiched between a
pair of electrodes (third light-emitting element) will be
described with reference to FIGS. 10A, 10B1, and 10B2.

[0257] The light-emitting element described in this
embodiment as an example includes a lower electrode, an
upper electrode, and a layer containing a light-emitting
organic compound (hereinafter referred to as an EL layer)
provided between the lower electrode and the upper elec-
trode. One of the lower and upper electrodes functions as an
anode, and the other functions as a cathode.

[0258] The EL layer is provided between the lower elec-
trode and the upper electrode, and a structure of the EL layer
may be appropriately determined in accordance with polari-
ties and materials of the lower electrode and the upper elec-
trode.

[0259] Examples of the structure of the light-emitting ele-
ment will be described below; it is needless to say that the
structure of the light-emitting element is not limited to the
examples described below.

<Structural Example of Light-Emitting Element>

[0260] An example of the structure of the light-emitting
element is illustrated in FIG. 10A. In the light-emitting ele-
ment illustrated in FIG. 10A, an EL layer is provided between
an anode 1101 and a cathode 1102,

[0261] When voltage higher than the threshold voltage of
the light-emitting element is applied between the anode 1101
and the cathode 1102, holes are injected to the EL layer from
the anode 1101 side and electrons are injected to the EL layer
from the cathode 1102 side. The injected electrons and holes
are recombined in the EL layer, so that a light-emitting sub-
stance contained in the EL layer emits light.

[0262] Inthis specification, a layer or a stacked body which
includes one region where electrons and holes injected from
both ends are recombined is referred to as a light-emitting
unit. Therefore, it can be said that Structure Example of the
light-emitting element includes one light-emitting unit.

[0263] A light-emitting unit 1103 includes at least one
light-emitting layer containing a light-emitting substance,
and may have a structure in which the light-emitting layer and
a layer other than the light-emitting layer are stacked.
Examples of the layer other than the light-emitting layer are
layers containing a substance having a high hole-injection
property, a substance having a high hole-transport property, a
substance having a poor hole-transport property (substance
which blocks holes), a substance having a high electron-
transport property, a substance having a high electron-injec-
tion property, and a substance having a bipolar property (sub-
stance having high electron- and hole-transport properties).
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<Structural Examples of First Light-Emitting Element and
Second Light-Emitting Element>

[0264] An example of the structure of the light-emitting
unit 1103 is illustrated in FIG. 10B1. In the light-emitting unit
1103 illustrated in FIG. 10B1, a hole-injection layer 1113, a
hole-transport layer 1114, a first light-emitting layer 1115a, a
second light-emitting layer 11155, a third light-emitting layer
1115¢, and an electron-injection layer 1117 are stacked in this
order from the anode 1101 side.

[0265] Holes injected from the anode 1101 side and elec-
trons injected from the cathode 1102 side are recombined in
the vicinity of the first light-emitting layer 1115a and the
second light-emitting layer 11154, and the energy generated
by the recombination causes light emission from the light-
emitting organic compound.

[0266] Note that the second light-emitting layer 111556
preferably has a structure which does not transport the holes
injected from the anode side to the third light-emitting layer
1115¢. For example, a layer containing a material with a high
electron-transport property and a low hole-transport property
or a material having a deeper HOMO level than the third
light-emitting layer 1115¢ may be provided in the second
light-emitting layer 11154 so as to be in contact with the third
light-emitting layer 1115¢.

[0267] The first light-emitting layer 1115a contains a first
light-emitting substance, and the second light-emitting layer
11155 contains a second light-emitting substance. The sec-
ond light-emitting substance is selected so as to emit light
with a color that is different from the color emitted from the
first light-emitting substance. Accordingly, the range of emis-
sion spectrum can be widened; accordingly, the light-emit-
ting element can emit a plurality of colors.

[0268] Combination examples of the emission colors of the
first light-emitting substance and the second light-emitting
substance are red and green, red and blue, green and blue, and
the like.

[0269] Note that the first light-emitting element and the
second light-emitting element can emit light from both the
first light-emitting layer 11154 and the second light-emitting
layer 11156 which emit lights of different colors. Accord-
ingly, for efficient emission from both the first light-emitting
layer 11154 and the second light-emitting layer 11155, it is
preferable that both the first light-emitting substance and the
second light-emitting substance are phosphorescent sub-
stances or alternatively that both of them are fluorescent sub-
stances, In this structure, since excitons are shared between
the first light-emitting layer 11154 and the second light-emit-
ting layer 11154, the quantum efficiency of each of the light-
emitting layers is about half ofthe normal quantum efficiency.
For this reason, it is preferable to use phosphorescent sub-
stances having high emission efficiency, and in terms of reli-
ability, it is preferable to use green and red phosphorescent
substances.

[0270] Alternatively, a structure in which light with a plu-
rality of colors is emitted from one light-emitting layer or a
structure in which light with a plurality of colors is emitted
from three or more light-emitting layers may be used in
addition to this structure in which lights with the plurality of
colors is emitted from two light-emitting layers.

[0271] In the structural example of the light-emitting ele-
ment illustrated in FIG. 10B1, the third light-emitting layer
1115¢ functions as not a light-emitting layer but an electron-
transport layer. The third light-emitting layer 1115¢ trans-
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ports electrons injected from the cathode 1102 side to the
second light-emitting layer 1115b.

<Structural Example of Third Light-Emitting Flement>

[0272] Anexample of a specific structure of the light-emit-
ting unit 1103 is illustrated in FIG. 10B2. In the light-emitting
unit 1103 illustrated in FIG. 10B2, a hole-injection layer
1113, a hole-transport layer 1114, a third light-emitting layer
1115¢, and an electron-injection layer 1117 are stacked in this
order from the anode 1101 side.

[0273] Holes injected from the anode 1101 side and elec-
trons injected from the cathode 1102 side are recombined in
the third light-emitting layer 1115¢, and the energy generated
by the recombination causes light emission from the light-
emitting organic compound.

[0274] The third light-emitting layer 1115¢ contains a third
light-emitting substance. The emission color of the third
light-emitting substance is different from those of the first
light-emitting substance and the second light-emitting sub-
stance. In this manner, this light-emitting element emit a color
that is different from the light-emitting element described
with reference to FIG. 10B1.

[0275] Note that the third light-emitting layer 1115¢ func-
tions as a light-emitting layer in the structural example of the
light-emitting element illustrated in FIG. 10B2.

[0276] Note that in the case of using green and red phos-
phorescent substances in the first light-emitting layer 1115a
and the second light-emitting layer 11154, a blue light-emit-
ting substance is preferably used in the third light-emitting
layer 1115¢. At this time, in terms ofreliability, it is preferable
to use a blue fluorescent substance. Further in the case of
using a blue fluorescent substance in the third light-emitting
layer 1115¢, the fluorescent substance is preferably dispersed
in an anthracene derivative. An anthracene derivative has a
high electron-transport property. By using the anthracene
derivative in the third light-emitting layer 1115¢, light emis-
sion from the third light-emitting layer 1115¢ in the first
light-emitting element and the second light-emitting element
can be prevented. At this time, the fluorescent substance is
preferably an aromatic amine compound because an aromatic
amine compound has a high hole trapping property (a prop-
erty in which holes are difficult to move) and increases an
electron-transport property of the third light-emitting layer
1115¢. As the aromatic amine compound, a pyrene derivative
is particularly preferable.

<Material for Light-Emitting Element>

[0277] Next, specific materials that can be used for the
light-emitting element having the above-described structure
are described. Materials for the anode, the cathode, and the
EL layer are described in this order.

<Material for Anode>

[0278] The anode 1101 is formed with a single-layer struc-
ture or a stacked structure using any of a metal, an alloy, an
electrically conductive compound, and a mixture thereof
which have conductivity. In particular, a structure in which a
material with a high work function (specifically, 4.0 eV or
more) is in contact with the EL layer is preferable.

[0279] Examples of the metal or the alloy material are metal
materials such as gold (Au), platinum (Pt), nickel (Ni), tung-
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sten (W), chromium (Cr), molybdenum (Mo), iron (Fe),
cobalt (Co), copper (Cu), palladium (Pd), and titanium (T1)
and alloy materials thereof.

[0280] Examples of the electrically conductive compound
are an oxide of a metal material, a nitride of a metal material,
and an electrically conductive high molecule.

[0281] Specific examples of the oxide of a metal material
are indium tin oxide (ITO), indium tin oxide containing sili-
con or silicon oxide, indium tin oxide containing titanium,
indium titanium oxide, indium tungsten oxide, indium zinc
oxide, indium zinc oxide containing tungsten, and the like.
Other examples of the oxide of a metal material are molyb-
denum oxide, vanadium oxide, ruthenium oxide, tungsten
oxide, manganese oxide, titanium oxide, and the like.
[0282] A film containing the oxide of a metal material is
usually deposited by a sputtering method, but may also be
formed by application of a sol-gel method or the like. For
example, an indium-zinc oxide film can be formed by a sput-
tering method using a target in which zinc oxide is added at
greater than or equal to 1 wt % and less than or equal to 20 wt
% to indium oxide. A film of indium oxide containing tung-
sten oxide and zinc oxide can be formed by a sputtering
method using a target in which tungsten oxide and zinc oxide
are added at greater than or equal to 0.5 wt % and less than or
equal to 5 wt % and greater than or equal to 0.1 wt % and less
than or equal to 1 wt %, respectively, to indium oxide.
[0283] Specific examples of the nitride of a metal material
are titanium nitride, tantalum nitride, and the like.

[0284] Specific examples of the electrically conductive
high molecule are poly(3.4-ethylenedioxythiophene)/poly
(styrenesulfonic acid) (PEDOT/PSS), polyaniline/poly(sty-
renesulfonic acid) (PAni/PSS), and the like.

[0285] Note that in the case where a second charge genera-
tion region is provided in contact with the anode 1101, a
variety of electrically conductive materials can be used for the
anode 1101 regardless of the magnitude of their work func-
tions. Specifically, besides a material which has a high work
function, a material which has a low work function can also be
used. A material for forming the second charge generation
region is described later together with a material for forming
the first charge generation region.

<Material for Cathode>

[0286] Inthe case where the first charge generation region
is provided between the cathode 1102 and the light-emitting
unit 1103 to be in contact with the cathode 1102, a variety of
electrically conductive materials can be used for the cathode
1102 regardless of their work functions.

[0287] Note that at least one of the cathode 1102 and the
anode 1101 is formed using an electrically conductive film
that transmits visible light. For example, when one of the
cathode 1102 and the anode 1101 is formed using an electri-
cally conductive film that transmits visible light and the other
is formed using an electrically conductive film that reflects
visible light, a light-emitting element that emits light from
one side can be formed. Alternatively, when both the cathode
1102 and the anode 1101 are formed using electrically con-
ductive films that transmit visible light, a light-emitting ele-
ment that emits light from both sides can be formed.

[0288] Examples of the electrically conductive film that
transmits visible light are a film of indium tin oxide, a film of
indium tin oxide containing silicon or silicon oxide, a film of
indium tin oxide containing titanium, a film of indium tita-
nium oxide, a film of indium tungsten oxide, a film of indium
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zinc oxide, and a film of indium zinc oxide containing tung-
sten. Further, a metal thin film having a thickness enough to
transmit light (preferably, approximately greater than or
equal to 5 nm and less than or equal to 30 nm) can also be
used.

[0289] For the electrically conductive film that reflects vis-
ible light, a metal is used, for example. Specific examples
thereof are metal materials such as silver, aluminum, plati-
num, gold, and copper, and an alloy material containing any
of these. Examples of the alloy containing silver are a silvet-
neodymium alloy, a magnesium-silver alloy, and the like.
Examples of the alloy of aluminum are an aluminum-nickel-
lanthanum alloy, an aluminum-titanium alloy, an aluminum-
neodymium alloy, and the like.

<Material for EL, Layer>

[0290] Specific examples of materials for the above-de-
scribed layers included in the light-emitting unit 1103 are
given below.

[0291] The hole-injection layer is a layer including a sub-
stance having a high hole-injection property. As the substance
having a high hole-injection property, for example, molybde-
num oxide, vanadium oxide, ruthenium oxide, tungsten
oxide, manganese oxide, or the like can be used. In addition,
itis possible to use a phthalocyanine-based compound such as
phthalocyanine (abbreviation: H,Pc) or copper phthalocya-
nine (abbreviation: CuPc), a high molecule such as poly(3,4-
ethylenedioxythiophene)/poly(styrenesulfonic acid) (PE-
DOT/PSS), or the like to form the hole-injection layer.
[0292] Note that the hole-injection layer may be formed
using the second charge generation region. When the second
charge generation region is used for the hole-injection layer,
a variety of electrically conductive materials can be used for
the anode 1101 regardless of their work functions as
described above. A material for forming the second charge
generation region is described later together with a material
for forming the first charge generation region.

<Hole-Transport Layer>

[0293] The hole-transport layer is a layer including a sub-
stance having a high hole-transport property. The hole-trans-
port layer is not limited to a single layer, and may be a stack
of two or more layers each containing a substance having a
high hole-transport property. The hole-transport layer con-
tains a substance having a higher hole-transport property than
an electron-transport property, and preferably contains a sub-
stance having a hole mobility higher than or equal to 107°
cm?/Vs because the driving voltage of the light-emitting ele-
ment can be reduced.

[0294] Examples of the substance having a high hole-trans-
port property are aromatic amine compounds (e.g., 4,4'-bis
[N-(1-naphthyl}-N-phenylamino]biphenyl  (abbreviation:
NPB or a-NPD), carbazole derivatives (e.g., 9-[4-(10-phe-
nyl-9-anthracenyl)phenyl]-9H-carbazole (abbreviation:
CzPA)), and the like. Alternatively, a high molecular com-
pound (e.g., poly(N-vinylcarbazole) (abbreviation: PVK)), or
the like can be used.

<Light-Emitting Layer>

[0295] The light-emitting layer is a layer including a light-
emitting substance. The light-emitting layer is not limited to
a single layer, but may be a stack of two or more layers
containing light-emitting substances. As the light-emitting
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substance, a fluorescent compound or a phosphorescent com-
pound can be used. As the light-emitting substance, a phos-
phorescent compound is preferably used, in which case the
emission efficiency of the light-emitting element can be
increased.

[0296] As the light-emitting substance, a fluorescent com-
pound (e.g., coumarin 545T) or a phosphorescent compound
(e.g., tris(2-phenylpyridinato)iridium(IIT) (abbreviation:
Ir(ppy);)) can be used.

[0297] Thelight-emitting substance is preferably dispersed
in a host material. The host material preferably has higher
excitation energy than the light-emitting substance.

[0298] As the material which can be used as the host mate-
rial, the above-mentioned substance having a high hole-trans-
port property (e.g., an aromatic amine compound, a carbazole
derivative, and a high molecular compound), a substance
having a high electron-transport property (e.g., a metal com-
plex having a quinoline skeleton or a benzoquinoline skeleton
and a metal complex having an oxazole-based ligand or a
thiazole-based ligand), which will be described later, or the
like can be used.

<Electron-Transport Layer>

[0299] The electron-transport layer is a layer including a
substance having a high electron-transport property. The
electron-transport layer is not limited to a single layer, and
may be a stack of two or more layers each containing a
substance having a high electron-transport property. The
electron-transport layer contains a substance having a higher
electron-transport property than a hole-transport property,
and preferably contains a substance having an electron mobil-
ity higher than or equal to 10~° em*/Vs, in which case the
driving voltage of the light-emitting element can be reduced.

[0300] Examples of the substance having a high electron-
transport property include a metal complex having a quino-
line skeleton or a benzoquinoline skeleton (e.g., tris(8-quino-
linolato)aluminum (abbreviation: Alq)), a metal complex
having an oxazole-based or thiazole-based ligand (e.g., bis
[2-(2-hydroxyphenyl)benzoxazolato]zinc (abbreviation:
Zn(BOX),)), and other compounds (e.g., bathophenanthro-
line (abbreviation: BPhen)). Alternatively, a high molecular
compound (e.g., poly[(9,9-dihexylfluorene-2,7-diyl)-co-(py-
ridine-3,5-diyl)] (abbreviation: PF-Py)) or the like can be
used.

<Electron-Injection Layer>

[0301] The electron-injection layer is a layer including a
substance having a high electron-injection property. The elec-
tron-injection layer is not limited to a single layer, and may be
a stack of two or more layers containing substances having a
high electron-injection property. The electron-injection layer
is preferably provided because the efficiency of electron
injection from the cathode 1102 can be increased and the
driving voltage of the light-emitting element can be reduced.

[0302] Examples of the substance having a high electron-
injection property are an alkali metal (e.g., lithium (Li), or
cesium (Cs)), an alkaline earth metal (e.g., calcium (Ca)), a
compound of such a metal (e.g., oxide (specifically, lithium
oxide, or the like), a carbonate (specifically, lithium carbon-
ate, cesium carbonate, or the like), a halide (specifically,
lithium fluoride (LiF), cesium fluoride (CsF), or calcium fluo-
ride (CaF,)), and the like.
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[0303] Alternatively, the layer including the substance hav-
ing a high electron-injection property may be a layer includ-
ing a substance having a high electron-transport property and
a donor substance (specifically, a layer made of Alq contain-
ing magnesium (Mg)). Note that the donor substance is pref-
erably added so that the mass ratio of the donor substance to
the substance having a high electron-transport property is
greater than or equal to 0.001:1 and less than orequal to 0.1:1.

[0304] As the donor substance, an alkali metal, an alkaline
earth metal, a rare earth metal, a compound of any of these
metals, an organic compound such as tetrathianaphthacene
(abbreviation: TTN), nickelocene, or decamethylnickelocene
can be used.

<Material for Charge Generation Region>

[0305] The first charge generation region and the second
charge generation region are regions containing a substance
having a high hole-transport property and an acceptor sub-
stance. The charge generation region may not only include a
substance having a high hole-transport property and an
acceptor substance in the same film but may include a stack of
a layer including a substance having a high hole-transport
property and a layer including an acceptor substance. Note
that in the case where the first charge generation region pro-
vided on the cathode side has a stacked structure, the layer
including the substance having a high hole-transport property
is in contact with the cathode 1102. In the case where the
second charge generation region provided on the anode side
has a stacked structure, the layer including the acceptor sub-
stance is in contact with the anode 1101.

[0306] Note that the acceptor substance is preferably added
to the charge generation region so that the mass ratio of the
acceptor substance to the substance having a high hole-trans-
port property is greater than or equal to 0.1:1 and less than or
equal to 4.0:1.

[0307] Examples of the acceptor substance that is used for
the charge generation region are a transition metal oxide and
an oxide of a metal belonging to Group 4 to Group 8 of the
periodic table. Specifically, molybdenum oxide is particu-
larly preferable. Note that molybdenum oxide has a low
hygroscopic property.

[0308] As the substance having a high hole-transport prop-
erty used for the charge generation region, any of a variety of
organic compounds such as an aromatic amine compound, a
carbazole derivative, an aromatic hydrocarbon, and a high
molecular compound (e.g., an oligomer, a dendrimer, or a
polymer) can be used. Specifically, a substance having a hole
mobility higher than or equal to 107° em?*/Vs is preferably
used. Note that other than the above substances, any sub-
stance that has a property of transporting more holes than
electrons may be used.

<Material for Electron-Relay Layer>

[0309] The electron-relay layer is a layer that can immedi-
ately receive electrons drawn out by the acceptor substance in
the first charge generation region. Hence, the electron-relay
layer is a layer including a substance having a high electron-
transport property. Its LUMO level is provided between the
acceptor level of the acceptor substance in the first charge
generation region and the LUMO level of the light-emitting
unit 1103 in contact with the electron-relay layer. Specifi-
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cally, the LUMO level of the electron-relay layer is preferably
higher than or equal to -5.0 eV and lower than or equal to -3.0
eVv.

[0310] Examples of the substance used for the electron-
relay layer are a perylene derivative (e.g., 3,4,9,10-perylene-
tetracarboxylic dianhydride (abbreviation: PTCDA)), a nitro-
gen-containing condensed aromatic compound (pirazino|[2,
3-f][1,10]phenanthroline-2,3-dicarbonitrile  (abbreviation:
PPDN)). and the like.

[0311] Note that a nitrogen-containing condensed aromatic
compound is preferably used for the electron-relay layer
because of its stability. Among nitrogen-containing con-
densed aromatic compounds, a compound having an elec-
tron-withdrawing group such as a cyano group or a fluoro
group is preferably used because such a compound further
facilitates acceptance of electrons in the electron-relay layer.

<Material for Electron-Injection Buffer>

[0312] An electron-injection buffer is a layer including a
substance having a high electron-injection property. The elec-
tron-injection buffer is a layer that facilitates electron injec-
tion from the first charge generation region into the light-
emitting unit 1103. By providing the electron-injection buffer
between the first charge generation region and the light-emit-
ting unit 1103, the injection barrier therebetween can be
reduced.

[0313] Examples of the substance having a high electron-
injection property are an alkali metal, an alkaline earth metal,
arare earth metal, a compound of any of these metals, and the
like.

[0314] Further, the layer including a substance having a
high electron-injection property may be a layer including a
substance having a high electron-transport property and a
donor substance.

<Method for Manufacturing Light-Emitting Element>

[0315] One mode of a method for manufacturing a light-
emitting element is described. Over the lower electrode, the
layers described above are combined as appropriate to form
the EL layer. Any of a variety of methods (e.g., a dry process
or awet process) can be used to form the EL layer depending
on the material for the EL layer. For example, a vacuum
evaporation method, a transfer method, a printing method, an
inkjet method, a spin coating method, or the like may be
selected. Note that different formation methods may be
employed for the layers. The upper electrode is formed over
the EL layer. In the above manner, the light-emitting element
is manufactured.

[0316] The light-emitting element described in this
embodiment can be manufactured by combination of the
above-described materials. From this light-emitting element,
light emitted from the above-described light-emitting sub-
stance can be obtained. The emission color can be selected by
changing the kind of the light-emitting substance.

[0317] Further, in order to obtain white light emission with
an excellent color rendering property, an emission spectrum
that spreads throughout the entire visible light region is pref-
erable. In this case, for example, a light-emitting element may
include a layer that emits a blue color, a layer that emits a
green color, and a layer that emits a red color.

[0318] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.
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Embodiment 6

[0319] Inthisembodiment, a display panel to which a light-
emitting panel of one embodiment of the present invention is
applied will be described with reference to FIGS. 11A and
11B.

[0320] FIG. 11Ais atop view of the structure of the display
panel of one embodiment of the present invention, and FIG.
11B is a side view along line A-B and line C-D in FIG. 11A.

[0321] Note that a display panel 400F described in this
embodiment as an example has the same top view structure
and the same cross-sectional structure as the light-emitting
panel 400E described with reference to FIGS. 5A and 5B in
the modification example of Embodiment 3. Specifically,
FIG. 5A corresponds to an enlarged view of a pixel portion
illustrated in FIG. 11A, and FIG. 5B corresponds to a side
view of the pixel structure including a cross section along line
H1-H2-H3-H4 in FIG. 5A.

[0322] The display panel 400F described in this embodi-
ment as an example includes a display portion 401 over the
substrate 410. A plurality of pixels 402 is provided in the
display portion 401. Further, a plurality of (e.g., three) sub-
pixels is provided in each of the pixels 402 (FIG. 11A).

[0323] A gate driver circuit portion 403g is provided over
the substrate 410. The gate driver circuit portion 403g selects
a plurality of pixels provided in the display portion 401.

[0324] Note that a source driver circuit portion for supply-
ing an image signal to the pixels selected by the gate driver
circuit portion 403g may be provided over the substrate 410.
Further, these driver circuit portions can be formed outside
the display panel 400F.

[0325] The display panel 400F includes an external input
terminal and receives a clock signal, a start signal, a reset
signal, and the like from an FPC (flexible printed circuit) 409.

[0326] A printed wiring board (PWB) may be attached to
the FPC 409.
[0327] Note that the display panel in this specification

includes not only a main body of the display panel but one
with the FPC 409 or a PWB attached thereto.

[0328] A sealant 405 bonds the substrate 410 to a counter
substrate 440. The display portion 401 is sealed in a space 431
formed between the substrate 410 and the counter substrate
440 (see FIG. 11B).

[0329] The structure including the cross section of the dis-
play panel 400F will be described with reference to FIG. 11B.
The display panel 400F includes the gate driver circuit por-
tion 403g, the third sub-pixel 402B included in the pixel 402,
and a lead wiring 408.

[0330] The gate driver circuit portion 403g includes an
n-channel transistor 472. The transistor 472 described in this
embodiment as an example is bottom-gate type, but may be
top-gate type. A semiconductor layer of the transistor may be
a layer of an oxide semiconductor including indium and/or
zinc as well as a semiconductor layer including a Group 4
element such as silicon.

[0331] Note that the driver circuit is not limited to this

structure and may be various circuits, such asa CMOS circuit,
a PMOS circuit, or an NMOS circuit.

[0332] The lead wiring 408 transmits a signal input from
the external input terminal to the gate driver circuit portion
403g.
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[0333] Note that an insulating layer 416 and the sidewall
418 are formed over the transistor 471 and the like. The
insulating layer 416 is a layer having insulating properties for
planarizing a step due to the structure of the transistor 471 and
the like or for suppressing impurity diffusion into the transis-
tor 471 and the like. The insulating layer 416 may be a single
layer or a stacked body including a plurality of layers. The
sidewall 418 is an insulating layer having an opening portion;
the third light-emitting element 420B is formed in the open-
ing portion of the sidewall 418.

[0334] The sub-pixel 402B includes an optical element
which includes the third lower electrode 421B also serving as
a reflective film and the upper electrode 422 also serving as a
semitransparent/semireflective film, and the third light-emit-
ting element 420B which includes the third lower electrode
421B, the upper electrode 422, and the second layer 4235
containing the light-emitting organic compound sandwiched
therebetween.

[0335] Further, a light-blocking film 442 is formed. The
light-blocking film 442 prevents a phenomenon in which the
display panel 400 reflects external light and has an effect of
increasing the contrast of images displayed on the display
portion 401. Note that the light-blocking film 442 is formed
on the counter substrate 440.

[0336] A spacer 445 for keeping the distance between the
counter substrate 440 and the substrate 410 may be provided
over the sidewall 418.

[0337] Note that the display portion 401 of the display
panel 400F described in this embodiment as an example emits
light in the direction indicated by the arrow in the drawing,
thereby displaying images.

[0338] Note that this embodiment can be implemented in
appropriate combination with any of the other embodiments
described in this specification.

EXPLANATION OF REFERENCE

[0339] 51: shadow mask, 52: shadow mask, 400: display
panel, 400A: light-emitting panel, 400B: light-emitting
panel, 400C: light-emitting panel, 400D: light-emitting
panel, 400E: light-emitting panel, 400F: display panel, 400G:
light-emitting panel, 401: display portion, 402: pixel, 402B:
sub-pixel, 402G: sub-pixel, 402R: sub-pixel, 403g: gate
driver circuit portion, 405: sealant, 408: wiring, 409: FPC,
410: substrate, 416: insulating layer, 418: sidewall, 419B:
reflective film, 419G: reflective film, 419R: reflective film,
420: light-emitting element, 420B: light-emitting element,
420G: light-emitting element, 420GE: defective portion,
420R: light-emitting element, 420RE: defective portion,
421B: lower electrode, 421G: lower electrode, 421R: lower
electrode, 422: upper electrode, 423a: first layer containing a
light-emitting organic compound, 4235: second layer con-
taining a light-emitting organic compound, 423¢: third layer
containing a light-emitting organic compound, 423i: layer
containing an organic compound, 431: space, 440: counter
substrate, 441B: optical element, 441G: optical element,
441R: optical element, 442: film, 445: spacer, 471: transistor,
472: transistor, 1101: anode, 1102: cathode, 1103: light-emit-
ting unit, 1113: hole-injection layer, 1114: hole-transport
layer, 1115a: light-emitting layer, 11155: light-emitting
layer, 1115¢: light-emitting layer, 1117: electron-injection
layer.
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[0340] This application is based on Japanese Patent Appli-
cation serial no. 2012-238679 filed with Japan Patent Office
on Oct. 30, 2012, the entire contents of which are hereby
incorporated by reference.

1. A light-emitting device comprising:

a pixel comprising;

a first sub-pixel configured to emit a first light;

asecond sub-pixel configured to emit a second light; and

a third sub-pixel configured to emit a third light,

wherein the first sub-pixel comprises:

a first light-emitting element comprising a first light-
emitting layer; and

a first optical element overlapping with the first light-
emitting element,

wherein the second sub-pixel comprises:

a second light-emitting element comprising the first
light-emitting layer; and

a second optical element overlapping with the second
light-emitting element, and

wherein the third sub-pixel comprises:

athird light-emitting element comprising asecond light-
emitting layer.

2. The light-emitting device according to claim 1, wherein
the first light-emitting layer comprises a first light-emitting
compound and a second light-emitting compound.

3. The light-emitting device according to claim 2, wherein
the first light-emitting compound is a first phosphorescent
substance, and the second light-emitting compound is a sec-
ond phosphorescent substance.

4. The light-emitting device according to claim 2, wherein
the first light-emitting compound is a first fluorescent sub-
stance, and the second light-emitting compound is a second
fluorescent substance.

5. The light-emitting device according to claim 1, wherein
the first optical element and the second optical element are
each selected from a color filter, a band pass filter, and a
multilayer filter.

6. A light-emitting device comprising:

a pixel comprising;

a first sub-pixel configured to emit a first light;

asecond sub-pixel configured to emit a second light; and

a third sub-pixel configured to emit a third light,

wherein the first sub-pixel comprises;

a first light-emitting element comprising a first light-
emitting layer and a second light-emitting layer; and

a first optical element overlapping with the first light-
emitting element,

wherein the second sub-pixel comprises;

a second light-emitting element comprising the first
light-emitting layer and the second light-emitting
layer; and

a second optical element overlapping with the second
light-emitting element, and

wherein the third sub-pixel comprises;

a third light-emitting element comprising the second
light-emitting layer.

7. The light-emitting device according to claim 6, wherein
the first light-emitting layer comprises a first light-emitting
compound and a second light-emitting compound.

8. The light-emitting device according to claim 7, wherein
the first light-emitting compound is a first phosphorescent
substance, and the second light-emitting compound is a sec-
ond phosphorescent substance.
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9. The light-emitting device according to claim 7, wherein
the first light-emitting compound is a first fluorescent sub-
stance, and the second light-emitting compound is a second
fluorescent substance.

10. The light-emitting device according to claim 6, wherein
the first optical element and the second optical element are
each selected from a color filter, a band pass filter, and a
multilayer filter.

11. A method for manufacturing a light-emitting device
comptrising:

forming a first electrode, a second electrode, and a third

electrode over an insulating surface.

forming a first light-emitting layer over the first electrode

and the second electrode,

forming a second light-emitting layer over the first light-

emitting layer and the third electrode, and

forming a fourth electrode over the second light-emitting

layer.

12. The method according to claim 11, further comprising
a step of forming a first optical element and a second optical
element over the insulating surface, before forming the first
electrode, the second electrode, and the third electrode, so
that the first electrode and the second electrode are formed
over the first optical element and the second optical element,
respectively.
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13. The method according to claim 12, wherein the first
optical element and the second optical element are each
selected from a color filter, a band pass filter, and a multilayer
filter.

14. The method according to claim 11, further comprising
a step of forming a first optical element and a second optical
element over the fourth electrode so as to overlap with the first
electrode and the second electrode, respectively.

15. The method according to claim 14, wherein the first
optical element and the second optical element are each
selected from a color filter, a band pass filter, and a multilayer
filter.

16. The method according to claim 11, wherein the first
light-emitting layer comprises a first light-emitting com-
pound and a second light-emitting compound.

17. The method according to claim 16, wherein the first
light-emitting compound is a first phosphorescent substance,
and the second light-emitting compound is a second phos-
phorescent substance.

18. The method according to claim 16, wherein the first
light-emitting compound is a first fluorescent substance, and
the second light-emitting compound is a second fluorescent
substance.
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