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LIGHT-EMITTING MODULE,
LIGHT-EMITTING PANEL, AND
LIGHT-EMITTING DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Thepresent invention relates to an object, a method,
or a fabrication method. In addition, the present invention
relates to a process, amachine, manufacture, or a composition
of matter. Specifically, the present invention relates to a semi-
conductor device, a display device, a light-emitting device, or
a fabrication method thereof, for example. More specifically,
the present invention relates to a light-emitting module, a
light-emitting panel, and a light-emitting device.

[0003] 2. Description of the Related Art

[0004] A structure including, between a first substrate and a
second substrate, a first electrode provided over the first sub-
strate, a second electrode provided over the first electrode
with a layer containing a light-emitting organic compound
provided therebetween, and a sacrifice layer formed using a
liquid material and provided over the second electrode is
known (Patent Document 1).

REFERENCE
Patent Document

[Patent Document 1] Japanese Published Patent Application
No. 2013-38069

SUMMARY OF THE INVENTION

[0005] A light-emitting module, a light-emitting panel, ora
light-emitting device with favorable energy efficiency is
demanded. A light-emitting module, a light-emitting panel,
or alight-emitting device with high reliability is demanded. A
method for fabricating a light-emitting panel with high
energy efficiency or high reliability is demanded. A light-
emitting panel or a light-emitting device in which luminance
unevenness is controlled in a large area is demanded.

[0006] One embodiment of the present invention has been
made in view of the foregoing technical background. Thus, an
object is to provide a novel light-emitting module, a novel
light-emitting panel, or a novel light-emitting device. Another
object is to provide a light-emitting module, a light-emitting
panel, or a light-emitting device with high energy efficiency.
A further object is to provide a light-emitting module, a
light-emitting panel, or a light-emitting device that has
reduced power consumption by extracting light of a given
intensity with less power. A still further object is to provide a
light-emitting module, a light-emitting panel, or a light-emit-
ting device that has improved reliability by inhibiting heat
generation caused by wasted power. A yet still further object
is to provide a light-emitting panel in which luminance
unevenness is controlled in a large area.

[0007] Note that the descriptions of these objects do not
disturb the existence of other objects. In one embodiment of
the present invention, there is no need to achieve all the
objects. Other objects will be apparent from and can be
derived from the description of the specification, the draw-
ings, the claims, and the like.

[0008] One embodiment of the present invention is a light-
emitting module that includes an insulating surface; a lower
electrode over the insulating surface; a protrusion over the
insulating surface having a sidewall sloping toward the lower
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electrode; a light-transmitting partition overlapping with an
end portion of the lower electrode and the sidewall of the
protrusion; a light-emitting element including the lower elec-
trode, an upper electrode overlapping with the lower elec-
trode, and a layer containing a light-emitting organic com-
pound between the lower electrode and the upper electrode;
and a counter substrate sealing the light-emitting element
provided between the insulating surface and the counter sub-
strate. The sidewall of the protrusion can reflect light emitted
from the light-emitting element.

[0009] In the above light-emitting module of one embodi-
ment of the present invention, the sidewall of the protrusion
may have a surface sloping toward the lower electrode at an
angle greater than or equal to 30° and less than or equal to 75°.

[0010] In the above light-emitting module of one embodi-
ment of the present invention, the lower electrode may
include a reflective film reflecting light emitted from the layer
containing the light-emitting organic compound, and the
sidewall of the protrusion may contain the same material as
the reflective film.

[0011] In the above light-emitting module of one embodi-
ment of the present invention, the protrusion that can reflect
light emitted from the light-emitting element is provided
inside the light-transmitting partition. Accordingly, light
entering the partition is reflected to exit the partition, which
prevents a phenomenon in which the light is considerably
attenuated or lost in the partition. As a result, the light-emit-
ting module can have high energy efficiency. Alternatively,
the light-emitting module can have reduced power consump-
tion because it can extract light of a given intensity with less
power. Alternatively, the light-emitting module can have
improved reliability because it can inhibit heat generation
caused by wasted power.

[0012] In the above light-emitting module of one embodi-
ment of the present invention, the partition may contain a
material with a refractive index lower than a refractive index
of the layer containing the light-emitting organic compound.

[0013] In the above light-emitting module of one embodi-
ment of the present invention, an optical bonding layer may
be further provided between the light-emitting element and
the counter substrate. The optical bonding layer may contain
a material with a refractive index higher than a refractive
index of the material contained in the partition.

[0014] The above light-emitting module of one embodi-
ment of the present invention includes the partition that con-
tains the material with the refractive index lower than the
refractive index of the layer containing the light-emitting
organic compound. Accordingly, entry of light from the layer
containing the light-emitting organic compound into the par-
tition can be prevented.

[0015] The above light-emitting module of one embodi-
ment of the present invention includes the optical bonding
layer that contains the material with the refractive index
higher than the refractive index of the material contained in
the partition. Accordingly, the proportion of light entering the
optical bonding layer is increased and the proportion of light
entering the partition can be reduced. In addition, the propor-
tion of light that is reflected off the protrusion and enters the
optical bonding layer can be increased.

[0016] Accordingly, the light-emitting module can have
high energy efficiency. Alternatively, the light-emitting mod-
ule can have reduced power consumption because it can
extract light of a given intensity with less power. Alterna-
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tively, the light-emitting module can have improved reliabil-
ity because it can inhibit heat generation caused by wasted
power.

[0017] One embodiment of the present invention is a light-
emitting panel that includes an insulating surface; a first lower
electrode and a second lower electrode over the insulating
surface; a protrusion over the insulating surface having a first
sidewall sloping toward the first lower electrode and a second
sidewall sloping toward the second lower electrode; a light-
transmitting partition overlapping with an end portion of the
first lower electrode, the first sidewall of the protrusion, an
end portion of the second lower electrode, and the second
sidewall of the protrusion; a first light-emitting element
including the first lower electrode, an upper electrode over-
lapping with the first lower electrode, and a layer containing
a light-emitting organic compound between the first lower
electrode and the upper electrode; a second light-emitting
element including the second lower electrode, the upper elec-
trode overlapping with the second lower electrode, and the
layer containing the light-emitting organic compound
between the second lower electrode and the upper electrode;
and a counter substrate sealing the first light-emitting element
and the second light-emitting element provided between the
insulating surface and the counter substrate. The first sidewall
and the second sidewall of the protrusion can reflect light
emitted from the first light-emitting element and light emitted
from the second light-emitting element, respectively.

[0018] In the above light-emitting panel of one embodi-
ment of the present invention, the protrusion that can reflect
light emitted from the first and second light-emitting ele-
ments is provided inside the light-transmitting partition.
Accordingly, lightentering the partition is reflected to exit the
partition, which prevents a phenomenon in which the light is
considerably attenuated or lostin the partition. As a result, the
light-emitting panel can have high energy efficiency. Alter-
natively, the light-emitting panel can have reduced power
consumption because it can extract light of a given intensity
with less power. Alternatively, the light-emitting panel can
have improved reliability because it can inhibit heat genera-
tion caused by wasted power.

[0019] One embodiment of the present invention is a light-
emitting panel that includes an insulating surface; a first lower
electrode and a second lower electrode over the insulating
surface; a conductive protrusion over the insulating surface
having a first sidewall sloping toward the first lower electrode
and a second sidewall sloping toward the second lower elec-
trode; a light-transmitting partition overlapping with an end
portion of the first lower electrode, the first sidewall of the
conductive protrusion, an end portion of the second lower
electrode, and the second sidewall of the conductive protru-
sion; a first light-emitting element including the first lower
electrode, an upper electrode overlapping with the first lower
electrode, and a layer containing a light-emitting organic
compound between the first lower electrode and the upper
electrode; a second light-emitting element including the sec-
ond lower electrode, the upper electrode overlapping with the
second lower electrode, and the layer containing the light-
emitting organic compound between the second lower elec-
trode and the upper electrode; and a counter substrate sealing
the first light-emitting element and the second light-emitting
element provided between the insulating surface and the
counter substrate. The partition has an opening portion over-
lapping with the conductive protrusion. The conductive pro-
trusion is electrically connected to the upper electrode in the

Oct. 16,2014

opening portion. The first sidewall and the second sidewall of
the conductive protrusion can reflect light emitted from the
first light-emitting element and light emitted from the second
light-emitting element, respectively.

[0020] Inany ofthe above light-emitting panels of embodi-
ments of the present invention, the sidewall of the protrusion
may have a surface sloping toward the lower electrode at an
angle greater than orequal to 30° and less than or equal to 75°.
[0021] Inany ofthe above light-emitting panels of embodi-
ments of the present invention, the first lower electrode may
include a reflective film reflecting light emitted from the layer
containing the light-emitting organic compound; the second
lower electrode may include a reflective film reflecting the
light emitted from the layer containing the light-emitting
organic compound; and the first and second sidewalls of the
protrusion may contain the same material as the first and
second lower electrodes.

[0022] In the above light-emitting panel of one embodi-
ment of the present invention, the protrusion that can reflect
light emitted from the first and second light-emitting ele-
ments is provided inside the light-transmitting partition. Fur-
thermore, the protrusion has conductivity, and part of the
protrusion is electrically connected to the upper electrode in
the opening portion provided in the partition.

[0023] Accordingly, light entering the partition is reflected
to exit the partition, which prevents a phenomenon in which
the light is considerably attenuated or lost in the partition.
Furthermore, the conductive protrusion electrically con-
nected to the upper electrode serves as a current path, thereby
distributing the current to the upper electrode uniformly.
Moreover, voltage drop due to electrical resistance of the
upper electrode can be reduced, and current can flow to the
upper electrode uniformly.

[0024] As a result, the light-emitting panel can have high
energy efficiency. Alternatively, the light-emitting panel can
have reduced power consumption because it can extract light
of a given intensity with less power. Alternatively, the light-
emitting panel can have improved reliability because it can
inhibit heat generation caused by wasted power. Alterna-
tively, in the light-emitting panel, luminance unevenness can
be reduced.

[0025] Inanyofthe above light-emitting panels of embodi-
ments of the present invention, the partition may contain a
material with a refractive index lower than a refractive index
of the layer containing the light-emitting organic compound.
[0026] Inanyofthe above light-emitting panels of embodi-
ments of the present invention, an optical bonding layer may
be further provided between the first light-emitting element
and the counter substrate and between the second light-emit-
ting element and the counter substrate. The optical bonding
layer may contain a material with a refractive index higher
than a refractive index of a material contained in the partition.
[0027] The above light-emitting panel of one embodiment
of the present invention includes the partition that contains
the material with the refractive index lower than the refractive
index of the layer containing the light-emitting organic com-
pound. Accordingly, entry of light from the layer containing
the light-emitting organic compound into the partition can be
prevented.

[0028] The above light-emitting panel of one embodiment
of the present invention includes the optical bonding layer
that contains the material with the refractive index higher than
the refractive index of the material contained in the partition.
Accordingly, the proportion of light entering the optical
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bonding layer is increased and the proportion oflight entering
the partition can be reduced. In addition, the proportion of
light that is reflected off the protrusion and enters the optical
bonding layer can be increased.

[0029] As a result, the light-emitting panel can have high
energy efficiency. Alternatively, the light-emitting panel can
have reduced power consumption because it can extract light
of a given intensity with less power. Alternatively, the light-
emitting panel can have improved reliability because it can
inhibit heat generation caused by wasted power.

[0030] In the above light-emitting panel of one embodi-
ment of the present invention, the protrusion may have, in a
cross section meeting the insulating surface at a right angle, a
wide portion and a narrow portion that is closer to the insu-
lating surface than the wide portion is.

[0031] In the above light-emitting panel of one embodi-
ment of the present invention, the insulating surface may have
arecessed portion partly overlapping with the protrusion, and
a wide portion including the protrusion and a narrow portion
adjacent to the recessed portion may be provided in a cross
section meeting the insulating surface at a right angle.
[0032] In the above light-emitting panel of one embodi-
ment of the present invention, the protrusion has the wide
portion that is apart from the insulating surface and the nar-
row portion that is between the insulating surface and the
wide portion. Accordingly, the upper electrode and the pro-
trusion can be electrically connected to each other between
the wide portion and the narrow portion of the protrusion.
[0033] As a result, the light-emitting panel can have high
energy efficiency. Alternatively, in the light-emitting panel,
luminance unevenness can be reduced. Alternatively, the
light-emitting panel can be fabricated easily.

[0034] One embodiment of the present invention is a light-
emitting device including any of the above light-emitting
panels.

[0035] In the above light-emitting device of one embodi-
ment of the present invention, the protrusion that can reflect
light emitted from the light-emitting element is provided
inside the light-transmitting partition, and a light-emitting
panel with improved energy efficiency is included. Accord-
ingly, light entering the partition is reflected to exit the parti-
tion, which prevents a phenomenon in which the light is
considerably attenuated or lost in the partition.

[0036] As a result, the light-emitting device can have high
energy efficiency. Alternatively, the light-emitting device can
have reduced power consumption because it can extract light
of a given intensity with less power. Alternatively, the light-
emitting device can have improved reliability because it can
inhibit heat generation caused by wasted power.

[0037] 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 layer containing a light-emitting
organic compound and interposed between electrodes is an
embodiment of the EL layer.

[0038] 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.

[0039] Note thata light-emitting device in this specification
means an image display device or a light source (including a
lighting device). In addition, the light-emitting device
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includes any of the following modules in its category: a mod-
ule in which a connector such as a flexible printed circuit
(FPC) or a tape carrier package (TCP) is attached to a light-
emitting 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 on a substrate over
which a light-emitting element is formed by a chip on glass
(COG) method.

[0040] Inoneembodiment of the present invention, a novel
light-emitting module, a novel light-emitting panel, or anovel
light-emitting device can be provided. A light-emitting mod-
ule, a light-emitting panel, or a light-emitting device with
high energy efficiency canbe provided. A light-emitting mod-
ule, a light-emitting panel, or a light-emitting device that has
reduced power consumption by extracting light of a given
intensity with less power can be provided. A light-emitting
module, a light-emitting panel, or a light-emitting device that
has improved reliability by inhibiting heat generation caused
by wasted power can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIGS. 1A and 1B are views illustrating structures of
light-emitting modules.

[0042] FIGS.2A to 2C are views illustrating a structure of
a light-emitting panel.

[0043] FIGS.3A and3B are views illustrating a structure of
a light-emitting panel.

[0044] FIGS. 4A and 4B are views illustrating a structure of
a light-emitting panel.

[0045] FIGS.5A and 5B are views illustrating a structure of
a light-emitting panel.

[0046] FIGS. 6A1 to 6E1 and FIGS. 6A2 to 6E2 are views
illustrating a method for fabricating a light-emitting panel.
[0047] FIGS.7A1 to 7E1 and FIGS. 7A2 to 7E2 are views
illustrating a method for fabricating a light-emitting panel.
[0048] FIGS. 8A1 to 8E1 and FIGS. 8A2 to 8E2 are views
illustrating a method for fabricating a light-emitting panel.
[0049] FIGS. 9A to 9C are views illustrating a structure of
a light emitting device.

[0050] FIGS.10A to 10E are views each illustrating a light-
emitting element.

[0051] FIGS. 11A to 11F are views each illustrating an
electronic device.

[0052] FIGS. 12A, 12B1, 12B2, and 12C are views illus-
trating protrusions and partitions that are applicable to a light-
emitting panel.

[0053] FIGS. 13A1 to 13D1 and FIGS. 13A2 to 13D2 are
views illustrating a method for fabricating a protrusion and a
partition that are applicable to a light-emitting panel.

[0054] FIGS.14A and 14B are electron micrographs show-
ing a protrusion and a partition that are applicable to a light-
emitting panel.

[0055] FIGS.15A and 15B are electron micrographs show-
ing a protrusion and a partition that are applicable to a light-
emitting panel.

DETAILED DESCRIPTION OF THE INVENTION

Example of Problem Solvable by One Embodiment
of the Present Invention

[0056] There is known a light-emitting element (also
referred to as organic EL element) that includes a lower
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electrode, an upper electrode, and a layer containing a light-
emitting organic compound between the lower electrode and
the upper electrode.

[0057] Since a layer containing a light-emitting organic
compound (also referred to as an EL layer) has an extremely
small thickness (e.g., tens to hundreds of nanometers), the
lower electrode and the upper electrode between which the
EL layer is provided are easily short-circuited. To prevent a
short circuit, in many light-emitting modules using organic
EL elements, an insulating structure (hereinafter referred to
as partition) is provided to cover an end portion of the lower
electrode.

[0058] Light emitted from the EL layer is emitted through
the lower or upper electrode having a light-transmitting prop-
erty. Part of the light emitted from the EL layer is transmitted
through the EL layer toward the partition that is provided at an
end portion of the EL element.

[0059] The light entering the partition is not easily emitted
out of the partition and is easily attenuated or lost, which has
caused a reduction in energy efficiency of the light-emitting
module.

One Embodiment of the Present Invention

[0060] To solve the above problem, attention has been
focused on light emitted from the light-emitting element and
entering the partition. Embodiments described below include
one embodiment of the present invention capable of effi-
ciently utilizing the light that is emitted from the light light-
emitting element and enters the partition.

[0061] The light-emitting module of one embodiment of
the present invention includes an insulating surface; a lower
electrode over the insulating surface; a protrusion over the
insulating surface having a sidewall sloping toward the lower
electrode; a light-transmitting partition overlapping with an
end portion of the lower electrode and the sidewall of the
protrusion; and a light-emitting element including the lower
electrode, an upper electrode overlapping with the lower elec-
trode, and a layer containing a light-emitting organic com-
pound between the lower electrode and the upper electrode.
The sidewall of the protrusion can reflect light emitted from
the light-emitting element.

[0062] In the above light-emitting module of one embodi-
ment of the present invention, even when light emitted from
the light-emitting element enters the partition, the protrusion
provided inside the partition reflects the light. Accordingly,
the light entering the partition is reflected to exit the partition,
which prevents a phenomenon in which the light is consider-
ably attenuated or lost in the partition. Moreover, the light
emitted from the light-emitting element can be efficiently
utilized.

[0063] As aresult, the light-emitting module can have high
energy efficiency. Alternatively, the light-emitting module
can have reduced power consumption because it can extract
light of a given intensity with less power. Alternatively, the
light-emitting module can have improved reliability because
it can inhibit heat generation caused by wasted power. Alter-
natively, a light-emitting panel with high energy efficiency
that includes a plurality of the light-emitting modules pro-
vided over one substrate can be provided.

[0064] Embodiments will be described in detail with refer-
ence to drawings. Note that the present invention is not lim-
ited to the description below, and it is 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
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present invention. Accordingly, the present invention should
not be interpreted as being limited to the content of the
embodiments below. Note that in the structures of the inven-
tion described below, the same portions or portions having
similar functions are denoted by the same reference numerals
in different drawings, and description of such portions is not
repeated.

Embodiment 1

[0065] In this embodiment, structures of a light-emitting
module of one embodiment of the present invention will be
described with reference to FIGS. 1A and 1B.

[0066] FIG. 1A is across-sectional view illustrating a struc-
ture of a light-emitting module of one embodiment of the
present invention. FIG. 1B is a cross-sectional view illustrat-
ing a structure of a light-emitting module of one embodiment
of the present invention.

[0067] A structure of a light-emitting module 280R will be
described with reference to FIG. 1A.

<Light-Emitting Module>

[0068] The light-emitting module 280R described in this
embodiment includes an insulating surface 221, a first lower
electrode 251R over the insulating surface 221, and a protru-
sion 225 over the insulating surface 221 having a first sidewall
225s(1) sloping toward the first lower electrode 251R.
[0069] The light-emitting module 280R also includes a
light-transmitting partition 228 that overlaps with an end
portion of the first lower electrode 251R and the first sidewall
225s5(1).

[0070] Thelight-emitting module 280R also includes a first
light-emitting element 250R that includes the first lower elec-
trode 251R, an upper electrode 252 overlapping with the first
lower electrode 251R, and a layer 253 containing a light-
emitting organic compound between the first lower electrode
251R and the upper electrode 252.

[0071] The light-emitting module 280R also includes a
counter substrate 270 that seals the first light-emitting ele-
ment 250R provided between the insulating surface 221 and
the counter substrate 270.

[0072] The first sidewall 225s(1) can reflect light emitted
from the first light-emitting element 250R.

[0073] Inthe light-emitting module 280R described in this
embodiment, the protrusion 225 that can reflect light emitted
from the first light-emitting element 250R is provided inside
the light-transmitting partition 228. Accordingly, light enter-
ing the partition 228 is reflected to exit the partition 228,
which prevents a phenomenon in which the light is consider-
ably attenuated or lost in the partition. As a result, the light-
emitting module can have high energy efficiency. Alterna-
tively, the light-emitting module can have reduced power
consumption because it can extract light of a given intensity
with less power. Alternatively, the light-emitting module can
have improved reliability because it can inhibit heat genera-
tion caused by wasted power.

[0074] The first sidewall 225s(1) has a surface sloping
toward the first lower electrode 251R at an angle 61 greater
than or equal to 30° and less than or equal to 75°, preferably
greater than or equal to 30° and less than or equal to 60°. Light
emitted from the light-emitting element does not easily enter
asurface thatslopes at an angle less than 30°. Light that enters
a surface sloping at an angle greater than 75° is not easily
extracted in an upper direction.
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[0075] The partition 228 contains a material with a refrac-
tive index n(D), which is lower than a refractive index n(EL)
of the layer 253 containing the light-emitting organic com-
pound. Light emitted from the layer 253 containing the light-
emitting organic compound does not easily enter the partition
228 with the refractive index n(D), which is lower than the
refractive index n(EL) of the layer 253 containing the light-
emitting organic compound. Furthermore, conditions of total
reflection are easily satisfied.

[0076] The light-emitting module 280R also includes an
optical bonding layer 260 between the first light-emitting
element 250R and the counter substrate 270. The optical
bonding layer 260 contains a material with a refractive index
n(LC), which is higher than the refractive index n(D) of the
material contained in the partition 228. Accordingly, the pro-
portion of light entering the optical bonding layer 260 is
increased and the proportion of light entering the partition
228 can be reduced. In addition, the proportion of light that is
reflected off the protrusion 225 and enters the optical bonding
layer 260 can be increased.

[0077] As aresult, the light-emitting module can have high
energy efficiency. Alternatively, the light-emitting module
can have reduced power consumption because it can extract
light of a given intensity with less power. Alternatively, the
light-emitting module can have improved reliability because
it can inhibit heat generation caused by wasted power.
[0078] The light-emitting module 280R described in this
embodiment also includes a coloring layer 267R on a side to
which the first light-emitting element 250R emits light. The
coloring layer 267R, which contains a predetermined mate-
rial, absorbs light of a predetermined wavelength. Thus,
undesired light contained in the light emitted from the first
light-emitting element 250R can be removed.

[0079] The light-emitting module 280R also includes an
anti-reflection layer 267p ona side to which the light-emitting
module 280R emits light. The anti-reflection layer 26'7p
reduces the intensity of external light that is reflected by the
light-emitting module 280R toward an observer.

[0080] With the anti-reflection layer 267p, the ratio of the
intensity of the reflected external light to the intensity of the
light emitted from the light-emitting module 280R can be
reduced. As a result, favorable light emission with high con-
trast can be performed. Specifically, a display device that uses
the light-emitting module 280R can provide vivid display.
[0081] Components of the light-emitting module 280R in
this embodiment will be described below.

<<Insulating Surface>>

[0082] Theinsulating surface 221 is not particularly limited
as long as it has an insulating property. For example, as the
insulating surface 221, a surface of an insulating substrate, a
surface of an insulating film provided over a substrate, a
surface of an island-shaped insulating layer provided over a
substrate, and the like can be used.

[0083] A surface of an insulating film formed over any of a
variety of functional layers can also be used. For example, it
is possible to use a surface of an insulating film formed over
a functional layer including an electrical circuit over a sub-
strate.

[0084] Specifically, it is possible to use a surface of an
insulating film that is provided over a functional layer includ-
ing a switching element for selecting whether or not to supply
power to the lower electrode of the light-emitting element, or
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to use a surface of an insulating film for planarizing a step or
an unevenness of a functional layer.

[0085] Note that examples of the switching element include
atransistor. Specifically, a transistor whose channel is formed
in a semiconductor layer containing a single crystal, a poly-
crystal, an amorphous part, or the like can be given as an
example. For the semiconductor layer, it is possible to use an
organic semiconductor, a compound semiconductor, silicon,
germanium, an oxide semiconductor, or the like.

[0086] As a substrate having an insulating surface, glass,
ceramics, an inorganic film, a resin plate, a resin film, a stack
including a plurality of materials selected from these, a con-
ductive substrate whose surface is provided with a material
selected from the above, or the like can be used.

[0087] Specifically, glass such as non-alkali glass, soda-
lime glass, potash glass, or crystal glass can be used.

[0088] As an inorganic film having an insulating surface,
for example, a metal oxide film, a metal nitride film, a metal
oxynitride film, or a stacked-layer film including a plurality of
films selected from these can be used. Specifically, silicon
oxide, silicon nitride, silicon oxynitride, an alumina film, or
the like can be used.

[0089] As aresin having an insulating surface, it is possible
to use a plate-like material containing a polyester, a polyole-
fin, a polyamide, a polyimide, a polycarbonate, an acrylic
resin, a composite of a plurality of resins selected from these,
a film-like material formed in such a manner that a material
selected from these is processed to be thin, or a stack includ-
ing a plurality of materials selected from these.

<<Lower Electrode>>

[0090] The first lower electrode 251R is not particularly
limited as long as it can be used in the first light-emitting
element 250R. Details of materials that can be used for the
first light-emitting element 250R are described in Embodi-
ment 5.

[0091] The first lower electrode 251R illustrated in FIGS.
1A and 1B is a conductive film which has a light-transmitting
property and is stacked over a reflective film 251.

<<Upper Electrode>>

[0092] The upper electrode 252 is not particularly limited
as long as it has a light-transmitting property and can be used
in the first light-emitting element 250R. Details of materials
that can be used for the first light-emitting element 250R are
described in Embodiment 5.

[0093] Theupper electrode 252 illustrated in FIGS. 1A and
1B is a semi-transmissive and serni-reflective conductive film
that is a stack in which a metal oxide film with a light-
transmitting property and conductivity is stacked over a metal
thin film having a thickness small enough to allow light trans-
mission (preferably greater than or equal to 5 nm and less than
or equal to 30 nm, for example).

<<First Light-Emitting Element>>

[0094] The first light-emitting element 250R is not particu-
larly limited as long as it emits light in response to power
supply to the first lower electrode 251R and the upper elec-
trode 252. Details of materials that can be used for the first
light-emitting element 250R are described in Embodiment 5.
[0095] In the layer 253 containing the light-emitting
organic compound in the first light-emitting element 250R
which is illustrated in FIGS. 1A and 1B, a plurality of light-



US 2014/0306201 Al

emitting units and an intermediate layer between the light-
emitting units are provided (this structure is also referred to as
a tandem structure). The layer 253 containing the light-emit-
ting organic compound emits white light containing red light,
green light, and blue light.

[0096] The first lower electrode 251R and the upper elec-
trode 252 form a microresonator (microcavity). By placing
the light-emitting element in a microresonator, interference
of light emitted from the light-emitting element occurs, so
that light of a specific color can be efficiently extracted.

<<Protrusion>>

[0097] The protrusion 225 has the first sidewall 225s(1) that
reflects light emitted from the first light-emitting element
250R.

[0098] The first sidewall 225s(1) preferably has a high
reflectivity of visible light emitted from the first light-emit-
ting element 250R.

[0099] For a film that reflects visible light, a metal is used,
for examiple. Specifically, it is possible to use metal materials
such as silver, aluminum, platinum, gold, and copper, an alloy
material containing any of these, and a stacked-layer film
containing a plurality of materials selected from these.
[0100] Examples of the alloy containing silver include a
silver-neodymium alloy and a magnesium-silver alloy. As
examples of the alloy containing aluminum, an aluminum-
nickel-lanthanum alloy, an aluminum-titanium alloy, and an
aluminum-neodymium alloy can be given.

[0101] As the stacked-layer film, for example, a film in
which a titanium film, an aluminum film, and a titanium film
are stacked in that order can be used.

[0102] The first sidewall 225s(1) preferably has a surface
sloping toward the first lower electrode 251R at an angle
greater than or equal to 30° and less than or equal to 75°,
preferably greater than or equal to 30° and less than or equal
to 60°.

[0103] The protrusion 225 having the first sidewall 225s(1)
with a sloping surface can be formed by the following
method, for example: a resist mask whose end portion is
gently sloped is formed, and a film to be the protrusion 225 is
etched while the resist mask is made to recede. Note that
details of a method for forming the first sidewall 225s(1) are
described in Embodiment 4.

<<Partition>>

[0104] The partition 228 has a light-transmitting property
and includes an opening portion that overlaps with the first
lower electrode 251R. An end portion of the partition 228 that
overlaps with the first lower electrode 251R has a forward
tapered shape over the first lower electrode 251R. Further-
more, to prevent a short circuit between the first lower elec-
trode 251R and the upper electrode 252, a step formed at the
end portion has a reduced size. Specifically, the end portion of
the partition 228 has a cross section in the form of an S having
a gradual and continuous curvature from the first lower elec-
trode 251R. Note that the angle of the end portion of the
partition is greater than or equal to 5° and less than or equal to
45° preferably greater than or equal to 5° and less than or
equal to 30°.

[0105] Examples of a material that can be used for the
partition 228 include an organic material, an inorganic mate-
rial, and a composite material of these.

Oct. 16,2014

[0106] For the partition 228, a polyester, a polyolefin, a
polyamide, a polyimide, a polycarbonate, an acrylic resin, or
the like, or a composite material of a plurality of kinds of
resins selected from these can be used, for example. A pho-
tosensitive resin can also be used.

[0107] The partition 228 contains a material having a
refractive index higher than or equal to 1.45 and lower than or
equal to 1.65, preferably higher than or equal to 1.45 and
lower than or equal to 1.60.

<<Counter Substrate>>

[0108] The counter substrate 270 transmits light emitted
from the first light-emitting element 250R.

[0109] The counter substrate 270 preferably prevents dis-
persion of unintended impurities to the first light-emitting
element 250R (i.e., the counter substrate 270 preferably has a
gas barrier property). For example, the counter substrate 270
preferably has a water vapor transmission rate of 107>
g/m>-day or less, preferably 10~¢ g/m*day or less.

[0110] Thecounter substrate 270 preferably prevents appli-
cation of undesired external force to the first light-emitting
element 250R.

[0111] Note that the counter substrate 270 has heat resis-
tance high enough to withstand the fabrication process and is
not particularly limited in thickness and size as long as they
can be applied to a fabrication apparatus. In addition, the
counter substrate 270 may have a single-layer structure or a
layered structure including two or more layers.

[0112] The light-transmitting counter substrate 270 prefer-
ably has a refractive index higher than or equal to 1.5 and
lower than or equal to 1.65.

<<Optical Bonding Layer>>

[0113] A material for the optical bonding layer 260 prefer-
ably has a refractive index higher than 1.5 and lower than or
equal to 3.0 with respect to light emitted from the first light-
emitting element 250R.

[0114] For example, an organic material, a liquid-crystal
material, or a polymer material can be used. Specifically, a
polyester, a polyolefin, a polyamide, a polyimide, a polycar-
bonate, an acrylic resin, or a composite material of a plurality
of kinds of resins selected from these can be used.

[0115] For example, a birefringent resin or a birefringent
liquid crystal having a refractive index of 1.65 or lower with
respect to one of an ordinary ray and an extraordinary ray and
arefractive index of 1.75 or higher with respect to the other of
the ordinary ray and the extraordinary ray can be used for the
optical bonding layer 260.

[0116] Specifically, a nematic liquid crystal, a cholesteric
liquid crystal, a smectic liquid crystal, a discotic liquid crys-
tal, a thermotropic liquid crystal, a lyotropic liquid crystal, a
low-molecular liquid crystal, a high-molecular liquid crystal,
a polymer dispersed liquid crystal (PDLC), a ferroelectric
liquid crystal, an anti-ferroelectric liquid crystal, a main-
chain liquid crystal, a side-chain high-molecular liquid crys-
tal, a banana-shaped liquid crystal, or a mixed material of any
of these liquid crystals and a chiral material or the like can be
used.

[0117] With the above material, the refractive index of the
optical bonding layer 260 gradually decreases from the first
light-emitting element 250R side to the counter substrate 270
side.
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[0118] The partition 228 serves as a rib to control orienta-
tion of a liquid crystal contained in the optical bonding layer
260. Thus, the refractive index of the optical bonding layer
260 varies continuously.

[0119] The first light-emitting element 250R or the counter
substrate 270 may be provided with an alignment film that is
in contact with the optical bonding layer 260.

[0120] A film that can be used as the alignment film is not
particularly limited as long as it controls the orientation of a
birefringent material. For example, a film having a polarity on
its surface, a film including a substituent having a polarity on
its surface, a film including a stereostructure on its surface, a
film including a regular stereostructure on its surface, or the
like can be used.

[0121] For example, a film that can control the orientation
of a birefringent material by rubbing can be used. Specifi-
cally, an alignment film such as a polyimide film containing a
hydrophobic substituent can be used. Note that as the hydro-
phobic substituent, an alkyl group, a substituent containing
fluorine, and the like can be given.

[0122] A film that can control the orientation of a birefrin-
gence material by light irradiation from a given direction can
be used. Specifically, an alignment film such as a polyimide
film containing an azobenzene derivative, poly(vinyl cin-
namate), or the like can be used.

[0123] A film in which a material vapor-deposited from a
given direction can control the orientation of a birefringence
material can be used. Specifically, a vapor-deposited film of
silicon oxide or the like can be used.

[0124] Inparticular, aresin material of a polyimide, a poly-
imide-amide, a polyamic acid, or an acrylic resin, or the like
is preferably used.

<<Coloring Layer>>

[0125] The coloring layer 267R absorbs light ofa predeter-
mined wavelength.

[0126] Examples of the color of light that is selectively
transmitted through the coloring layer 267R include red,
green, blue, cyan, magenta, and yellow.

[0127] Examples of a material that can be used for the
coloring layer 267R include a resin in which a pigment is
dispersed and a resin containing a dye.

[0128] Examples of the pigment that can be used for the
coloring layer 267R include a quinacridone (red or magenta)
pigment, an anthraquinone (red or yellow) pigment, a polyazo
(vellow) pigment, a benzimidazolone (yellow or orange) pig-
ment, a copper phthalocyanine (green or blue) pigment, a
soluble azo pigment, and an insoluble azo pigment.

Modification Example

[0129] A modification example of the light-emitting mod-
ule in this embodiment will be described with reference to
FIG. 1B.

[0130] FIG.1B is across-sectional view illustrating a light-
emitting module 280RA of one embodiment of the present
invention.

[0131] The light-emitting module 280RA, which is
described in this modification example, has the same struc-
ture as the light-emitting module 280R (see FIG. 1A) except
that the structure of a protrusion 225A is different. Therefore,
description is given here of the structure of the protrusion
225A; for the structures of the other components, refer to the
description of the light-emitting module 280R.
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[0132] The first lower electrode 251R of the light-emitting
module 280RA is provided with the reflective film 251 that
reflects light emitted from the layer 253 containing the light-
emitting organic compound. The protrusion 225A of the
light-emitting module 280R A includes, in its sidewall 251s
(1), a film that contains the same material as the reflective film
251.

[0133] The first lower electrode 251R and the sidewall of
the protrusion 225A each include a material that has a high
reflectivity (e.g., 80% or more, preferably 90% or more, fur-
ther preferably 98% or more) of light emitted from the layer
253 containing the light-emitting organic compound.
Accordingly, light entering the partition is reflected to exit the
partition, which prevents a phenomenon in which the light is
considerably attenuated or lostin the partition. As a result, the
light-emitting module can have high energy efficiency. Alter-
natively, the light-emitting module can have reduced power
consumption because it can extract light of a given intensity
with less power. Alternatively, the light-emitting module can
have improved reliability because it can inhibit heat genera-
tion caused by wasted power.

[0134] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.

Embodiment 2

[0135] In this embodiment, structures of light-emitting
panels of embodiments of the present invention will be
described with reference to FIGS. 2A to 2C and FIGS. 3A and
3B.

[0136] FIG. 2A is a top view illustrating a structure of a
light-emitting panel of one embodiment of the present inven-
tion.

[0137] FIG.2Bisatop view of anenlarged part of FIG. 2A.

[0138] FIG. 2C is a cross-sectional view along a cutting
plane line X1-X2 in FIG. 2B.

[0139] Alight-emitting panel 200 described in this embodi-
ment includes a region 201. A region 202 is part of the region
201. A plurality of light-emitting modules are provided in the
region 201 (see FIG. 2A).

[0140] The light-emitting module 280R and a light-emit-
ting module 280G are included in the region 202 (see FIG.
2B). That is, in the light-emitting panel 200, a plurality of the
light-emitting modules described in Embodiment 1 are pro-
vided adjacent to each other over one insulating surface. Note
that one subpixel includes one light-emitting module, and one
pixel (e.g., the region 202) includes a plurality of subpixels
(e.g., three subpixels).

[0141] The structure of the light-emitting panel will be
described with reference to FIG. 2C.

<Light-emitting Panel>

[0142] The light-emitting panel 200 described in this
embodiment includes the insulating surface 221, the first
lower electrode 251R and a second lower electrode 251G over
the insulating surface 221, and the protrusion 225 over the
insulating surface 221 that has the first sidewall 2255(1) slop-
ing toward the first lower electrode 251R and a second side-
wall 225s5(2) sloping toward the second lower electrode
251G.

[0143] Furthermore, the light-transmitting partition 228 is
provided to overlap with the end portion of the first lower
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electrode 251R, the first sidewall 225s5(1), an end portion of
the second lower electrode 251G, and the second sidewall
2255(2).

[0144] The light-emitting panel 200 also includes the first
light-emitting element 250R and a second light-emitting ele-
ment 250G. The first light-emitting element 250R includes
the first lower electrode 251R, the upper electrode 252 over-
lapping with the first lower electrode 251R, and the layer 253
containing the light-emitting organic compound between the
first lower electrode 251R and the upper electrode 252. The
second light-emitting element 250G includes the second
lower electrode 251G, the upper electrode 252 overlapping
with the second lower electrode 251G, and the layer 253
containing the light-emitting organic compound between the
second lower electrode 251G and the upper electrode 252.
[0145] The light-emitting panel 200 also includes the
counter substrate 270 that seals the first light-emitting ele-
ment 250R and the second light-emitting element 250G pro-
vided between the insulating surface 221 and the counter
substrate 270.

[0146] The first sidewall 2255(1) and the second sidewall
225s(2) of the protrusion 225 can reflect light emitted from
the first light-emitting element 250R and light emitted from
the second light-emitting element 250G, respectively.
[0147] In the above light-emitting panel 200 of one
embodiment of the present invention, the protrusion 225 that
can reflect light emitted from the first and second light-emit-
ting elements 250R and 250G is provided inside the light-
transmitting partition 228. Accordingly, light entering the
partition 228 is reflected to exit the partition 228, which
prevents a phenomenon in which the light is considerably
attenuated or lost in the partition 228. As a result, the light-
emitting panel can have high energy efficiency. Alternatively,
the light-emitting panel can have reduced power consumption
because it can extract light of a given intensity with less
power. Alternatively, the light-emitting panel can have
improved reliability because it can inhibit heat generation
caused by wasted power.

[0148] The sidewall of the protrusion 225 has a surface
sloping toward the lower electrode at an angle greater than or
equal to 30° and less than or equal to 75°, preferably greater
than or equal to 30° and less than or equal to 60°. For example,
the first sidewall 225s(1) has a surface sloping toward the first
lower electrode 251R at an angle greater than or equal to 30°
and less than or equal to 75°, preferably greater than or equal
to 30° and less than or equal to 60°. Similarly, the second
sidewall 225s(2) has a surface sloping toward the second
lower electrode 251G at an angle greater than or equal to 30°
and less than or equal to 75°, preferably greater than or equal
to 30° and less than or equal to 60°. Light emitted from the
light-emitting element does not easily enter a surface sloping
at an angle less than 30°. Light that enters a surface sloping at
an angle greater than 75° is not easily extracted in an upper
direction.

[0149] The partition 228 contains a material with a refrac-
tive index that is lower than a refractive index of the layer 253
containing the light-emitting organic compound. Light emit-
ted from the layer 253 containing the light-emitting organic
compound does not easily enter the partition 228 with the
refractive index that is lower than the refractive index of the
layer 253 containing the light-emitting organic compound.
Furthermore, conditions of total reflection are easily satisfied.
[0150] The light-emitting panel 200 also includes the opti-
cal bonding layer 260 between the first light-emitting element
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250R and the counter substrate 270 and between the second
light-emitting element 250G and the counter substrate 270.
The optical bonding layer 260 contains a material with a
refractive index higher than the refractive index of the mate-
rial contained in the partition 228. Accordingly, the propor-
tion of light entering the optical bonding layer 260 is
increased and the proportion of light entering the partition
228 can be reduced. In addition, the proportion of light that is
reflected off the protrusion 225 and enters the optical bonding
layer 260 can be increased.

[0151] As a result, the light-emitting panel can have high
energy efficiency. Alternatively, the light-emitting panel can
have reduced power consumption because it can extract light
of a given intensity with less power. Alternatively, the light-
emitting panel can have improved reliability because it can
inhibit heat generation caused by wasted power.

[0152] The light-emitting panel described in this embodi-
ment includes the light-emitting module 280R and the light-
emitting module 280G.

[0153] The light-emitting module 280R includes the color-
ing layer 267R on a side to which the first light-emitting
element 250R emits light. The light-emitting module 280G
includes a coloring layer 267G on a side to which the second
light-emitting element 250G emits light. Note that a pixel can
be formed by using a plurality of light-emitting modules that
emit light of different colors. For example, a pixel can be
formed by using light-emitting modules emitting light of red,
green, and blue. A light-emitting module emitting light of
cyan, magenta, yellow, or white in addition to red, green, and
blue may also be provided. When the light-emitting panel
includes light-emitting modules that have various emission
colors, the light-emitting panel can emit light of various col-
ors.

[0154] Note that a partition needs to be provided between
adjacent light-emitting elements to separate them. Thus,
when the kind of the light-emitting modules provided in the
light-emitting panel or the resolution of the light-emitting
panel is increased, the ratio of the area of the partition to the
area of the light-emitting element rises, in which case the
quantity of light entering the partition tends to increase. In
view of this, a structure for efficiently extracting light emitted
from the light-emitting element is required.

[0155] The improvement in the energy efficiency of the
light-emitting panel 200 becomes easier as the resolution
increases; the energy efficiency can be improved well in a
light-emitting device that includes a light-emitting panel with
a resolution greater than or equal to 250 ppi and less than or
equal to 600 ppi, preferably greater than or equal to 300 ppi
and less than or equal to 600 ppi.

[0156] The coloring layers, which contain predetermined
materials, each absorb light of a predetermined wavelength.
This structure makes it possible to remove undesired light
contained in the light emitted from the light-emitting ele-
ments.

[0157] Thelight-emitting panel 200 includes an anti-reflec-
tion layer 267p ona side to which the light-emitting panel 200
emits light. The anti-reflection layer 267p reduces the inten-
sity of external light that is reflected by the light-emitting
panel 200 toward an observer.

[0158] With the anti-reflection layer 267p, the ratio of the
intensity of the reflected external light to the intensity of the
light emitted from the light-emitting panel 200 can be
reduced. As a result, favorable light emission with high con-



US 2014/0306201 Al

trast can be provided. Specifically, a display device that uses
the light-emitting panel 200 can provide vivid display.
[0159] Components of the light-emitting panel 200 in this
embodiment will be described below. Note that described
below are components that are not described in Embodiment
1; for the components that are described in Embodiment 1,
refer to the description in Embodiment 1.

<<Spacer>>

[0160] The light-emitting panel 200 includes a spacer 229
between the partition 228 and the counter substrate 270. The
spacer 229 can keep a certain distance between the partition
228 and the counter substrate 270.

[0161] The spacer 229 has a shape of an island-shaped film,
a columnar shape, or a spherical shape.

[0162] Examples of a material that can be used for the
spacer 229 include an organic material and an inorganic mate-
rial.

[0163] As examples of the organic material, a polyester, a
polyolefin, a polyamide, a polyimide, a polycarbonate, an
acrylic resin, and a composite material of a plurality ofkinds
of resins selected from these can be given.

[0164] As the inorganic material, for example, a metal, a
metal oxide, a metal nitride, a metal oxynitride, or a plurality
of materials selected from these can be used. Specifically,
aluminum, titanium, molybdenum, silicon oxide, silicon
nitride, silicon oxynitride, an alumina film, or the like can be
used.

[0165] As other examples of the material that can be used
for the spacer 229, a filler and a photosensitive resin can be
given.

<<Light-Blocking Layer>>

[0166] Thelight-emitting panel 200 includes a light-block-
ing layer 267BM between the partition 228 and the counter
substrate 270. The light-blocking layer 267BM can absorb
undesired light. The undesired light is, for example, external
light entering the light-emitting panel 200, or light that enters
a light-emitting module from a light-emitting element of an
adjacent light-emitting module.

[0167] Examples of a material that can be used for the
light-blocking layer 267BM include a resin in which a pig-
ment is dispersed, a resin containing a dye, and an inorganic
film such as a black chromium film.

[0168] As examples of a pigment that can be used for the
light-blocking layer 267BM, carbon black, a metal oxide, and
a composite oxide containing a solid solution of a plurality of
metal oxides can be given.

<<Protrusion>>

[0169] The protrusion 225 has the first sidewall 225s(1)
reflecting light emitted from the first light-emitting element
250R and the second sidewall 2255(2) reflecting light emitted
from the second light-emitting element 250G. In other words,
one protrusion 225 can reflect light emitted from each of two
light-emitting elements.

[0170] The first lower electrode 251R of the light-emitting
panel 200 is provided with the reflective film 251 that reflects
light emitted from the layer containing the light-emitting
organic compound. The second lower electrode 251G is pro-
vided with the reflective film that reflects light emitted from
the layer containing the light-emitting organic compound.
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The sidewall of the protrusion 225 can contain the same
material as the reflective film 251.

[0171] For example, the first lower electrode 251R and the
sidewall of the protrusion 225 each include a material that has
a high reflectivity (e.g., 80% or more, preferably 90% or
more, further preferably 98% or more) of light emitted from
the layer 253 containing the light-emitting organic com-
pound. With this structure, light entering the partition is
reflected to exit the partition, which prevents a phenomenon
in which the light is considerably attenuated or lost in the
partition.

Modification Example 1

[0172] A modification example of the light-emitting panel
in this embodiment will be described with reference to FIGS.
3A and 3B.

[0173] FIG. 3A is a top view illustrating a modification
example of the light-emitting panel described in this embodi-
ment.

[0174] FIG. 3B is a cross-sectional view along a cutting
plane line Y1-Y2 in FIG. 3A.

[0175] A light-emitting panel 200B, which is described in
this modification example, has the same structure as the light-
emitting panel 200 (see FIGS. 2A to 2C) except that the
structures of the protrusion 225 and a partition 228B are
different. Therefore, description is given here of the structures
of the protrusion 225 and the partition 228B; for the structures
of the other components, refer to the description of the light-
emitting panel 200. Note that a cross section along a cutting
plane line X1-X2 in FIG. 3A is the same as the cross section
shown in FIG. 2C.

[0176] The light-emitting panel 200B described in this
modification example includes, over the insulating surface
221, the conductive protrusion 225 that has the first sidewall
sloping toward the first lower electrode and the second side-
wall sloping the second lower electrode.

[0177] Furthermore, the light-emitting panel 200B
includes the light-transmitting partition 228B that is provided
to overlap with the end portion of the first lower electrode
251R, the first sidewall 225s(1), the end portion of the second
lower electrode 251G, and the second sidewall 2255(2). Note
that in an opening portion 22811, the partition 228B does not
cover the first sidewall 225s(1) and the second sidewall 2255
2).

[0178] The partition 228B has the opening portion 22811
that overlaps with the protrusion 225 (see FI1G. 3A). The
protrusion 225 is electrically connected to the upper electrode
252 in the opening portion 22811.

[0179] Inthisstructure, the conductive protrusion 225 elec-
trically connected to the upper electrode 252 serves as a
current path, thereby distributing the current to the upper
electrode 252 uniformly. Moreover, voltage drop due to elec-
trical resistance of the upper electrode 252 can be reduced,
and current can flow to the upper electrode 252 uniformly.

[0180] As a result, a light-emitting panel in which lumi-
nance unevenness is reduced can be provided.

[0181] Inacross section meeting the insulating surface 221
at aright angle, the protrusion 225 of the light-emitting panel
200B described in this modification example has a wide por-
tion 225W and a narrow portion 225N that is closer to the
insulating surface 221 than the wide portion 225W is (see
FIG. 3B).
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[0182] The wide portion 225W ofthe protrusion 225 can be
regarded as forming an eaves shape, and the narrow portion
225N can be regarded as forming a constricted shape.
[0183] When the layer 253 containing the light-emitting
organic compound is formed, over the insulating surface pro-
vided with the protrusion 225, by a film formation method
that has high directivity of a film formation rate in a direction
perpendicular to the insulating surface, the layer 253 contain-
ing the light-emitting organic compound is not formed in the
narrow portion 225N, which is shaded by the wide portion
225W.

[0184] Then, the upper electrode 252 is formed by a film
formation method that has low directivity of a film formation
rate, so that the protrusion 225 and the upper electrode 252
can be electrically connected to each other in the narrow
portion 225N, which is shaded by the wide portion 225W.
[0185] Note that examples of the film formation method
that has high directivity of a film formation rate include an
evaporation method in which a distance from an evaporation
source is approximately 20 cm or more, and examples of the
method that has low directivity include a sputtering method.
[0186] In the above manner, a shadow mask method is not
required. Therefore, it is possible to save an effort required for
alignment of a shadow mask in a predetermined position of a
substrate, whereby production efficiency can be increased.
[0187] Accordingly, the light-emitting panel can have high
energy efficiency. Alternatively, in the light-emitting panel,
luminance unevenness can be reduced. Alternatively, the
light-emitting panel can be fabricated easily.

[0188] Hereinafter, the structures of the partition 228B and
the protrusion 225 that are used in the light-emitting panel
200B in this embodiment will be described.

<<Protrusion>>

[0189] The protrusion 225 used in this modification
example has conductivity, which is preferably higher than
that of the upper electrode 252.

[0190] The protrusion 225 preferably extends along the
upper electrode 252.

[0191] Examples of a material that can be used for the
protrusion 225 include a metal, and an insulating material
covered with a metal.

<<Partition>>

[0192] The partition 228B can have the same structure as
the partition 228 described in Embodiment 1 except that the
partition 228B is provided with the opening portion 228H.
[0193] The opening portion 22811 is provided in a position
overlapping with the protrusion 225, so that the protrusion
225 is exposed in the opening portion 228H. FIG. 3A illus-
trates an example in which the opening portion 22811 is
surrounded by four light-emitting modules.

[0194] Note that a plurality of the opening portions 22811
are preferably provided to overlap with one protrusion. With
this structure, the upper electrode 252 can be electrically
connected to one protrusion 225 in a plurality of positions.
The protrusion 225 that has such a connection can supply
power or current to the upper electrode 252 uniformly.
[0195] The opening portion 22811 is preferably provided
such that current uniformly flows to the upper electrode 252.
For example, the opening portions 228H may be provided
regularly or irregularly throughout the entire light-emitting
panel 200B.
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[0196] Specifically, when a wiring capable of supplying
power to the upper electrode 252 is unevenly provided on one
side of the light-emitting panel, a larger number of the open-
ing portions 22811 may be provided in a region more distant
from the wiring.

Modification Example 2

[0197] A modification example 2 of the light-emitting
panel in this embodiment will be described with reference to
FIGS. 4A and 4B.

[0198] FIGS. 4A and 4B are cross-sectional views illustrat-
ing the modification example 2 of the light-emitting panel
described in this embodiment.

[0199] FIG. 4A is a cross-sectional view along a cutting
plane line X1-X2 in FIG. 3A. FIG. 4B is a cross-sectional
view along a cutting plane line Y1-Y2 in FIG. 3A.

[0200] A light-emitting panel 200C, which is described in
the modification example 2 in this embodiment, has the same
structure as the light-emitting panel 200B (see FIGS. 3A and
3B) except that the structure of a protrusion 225C is different.
Therefore, description is given here of the structure of the
protrusion 225C; for the structures of the other components,
refer to the description of the light-emitting panel 200B.
[0201] The first lower electrode 251R of the light-emitting
panel 200C described in this modification example is pro-
vided with the reflective film 251 that reflects light emitted
from the layer 253 containing the light-emitting organic com-
pound. In addition, the protrusion 225C includes, in the wide
portion 225W, a film containing the same material as the
reflective film 251 (see F1G. 4B).

Modification Example 3

[0202] A modification example 3 of the light-emitting
panel in this embodiment will be described with reference to
FIGS. 5A and 5B.

[0203] FIGS.5A and 5B are cross-sectional views illustrat-
ing the modification example 3 of the light-emitting panel
described in this embodiment.

[0204] FIG. 5A is a cross-sectional view along a cutting
plane line X1-X2 in FIG. 3A. FIG. 5B is a cross-sectional
view along a cutting plane line Y1-Y2 in FIG. 3A.

[0205] A light-emitting panel 200D, which is described in
the modification example 3 in this embodiment, has the same
structure as the light-emitting panel 200B (see FIGS. 3A and
3B) except that the structures of a protrusion 225D and an
insulating surface 221D are different. Therefore, description
is given here of the protrusion 225D and the insulating surface
221D;, for the structures of the other components, refer to the
description of the light-emitting panel 200B.

[0206] The first lower electrode 251R of the light-emitting
panel 200D described in this modification example is pro-
vided with the reflective film 251 that reflects light emitted
from the layer 253 containing the light-emitting organic com-
pound. Furthermore, the protrusion 225D includes, in the
sidewall 2255(1), a film containing the same material as the
reflective film 251 (see FIG. 5A).

[0207] The first lower electrode 251R and the sidewall of
the protrusion 225D each include a material that has a high
reflectivity (e.g., 80% or more, preferably 90% or more, fur-
ther preferably 98% or more) of light emitted from the layer
253 containing the light-emitting organic compound.
Accordingly, light entering the partition is reflected to exit the
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partition, which prevents a phenomenon in which the light is
considerably attenuated or lost in the partition.

[0208] The light-emitting panel 200D includes, in the
opening portion 22811 of the partition 228, the insulating
surface 221D that is provided with a recessed portion 221e.
Note that the recessed portion 221e extends under the protru-
sion 225D so that they partly overlap with each other. Thus, in
the light-emitting panel 200D are provided the wide portion
225W that includes the protrusion 225D and the narrow por-
tion 225N that is formed by the insulating surface 221D
adjacent to the recessed portion 221e.

[0209] The wide portion 225W can be regarded as forming
an eaves shape, and the narrow portion 225N can be regarded
as forming a constricted shape.

Modification Example 4

[0210] A modification example 4 of the light-emitting
panel in this embodiment will be described with reference to
FIGS. 12A, 12B1, 12B2, and 12C.

[0211] FIGS. 12A, 12B1, 12B2, and 12C are cross-sec-
tional views illustrating the modification example 4 of the
light-emitting panel described in this embodiment.

[0212] FIG.12A is a cross-sectional view along the cutting
plane line X1-X2 in FIG. 3A. FIG. 12B1 and FIG. 12B2 are
each a cross-sectional view along the cutting plane line
Y1-Y2in FIG. 3A.

[0213] A light-emitting panel 200E, which is described in
the modification example 4 in this embodiment, has the same
structure as the light-emitting panel 200B (see FIGS. 3A and
3B) except that the structures of a protrusion 225E and the
insulating surface 221FE are different. Therefore, description
is given here of the structures of the protrusion 225E and the
insulating surface 221FE; for the structures of the other com-
ponents, refer to the description of the light-emitting panel
200B.

[0214] The first lower electrode 251R of the light-emitting
panel 200E described in this modification example is pro-
vided with the reflective film 251 that has conductivity and
reflects light emitted from the layer 253 containing the light-
emitting organic compound. Furthermore, the protrusion
225K includes a core portion 225¢ that contains a resin and a
film that contains the same material as the reflective film 251
in the sidewall 225s(1) (see FIG. 12A).

[0215] The first lower electrode 251R and the sidewall of
the protrusion 225F each include a material that has a high
reflectivity (e.g., 80% or more, preferably 90% or more, fur-
ther preferably 98% or more) of light emitted from the layer
253 containing the light-emitting organic compound over the
lower electrode. Accordingly, light entering the partition 228
is reflected to exit the partition 228, which prevents a phe-
nomenon in which the light is considerably attenuated or lost
in the partition.

[0216] Because a resin is used for the core portion 225e of
the protrusion 225E, the protrusion 225 can be easily made
tall as compared to the case where a metal is used. As
examples of a resin that can be used for the core portion 225e,
a polyester, a polyolefin, a polyamide, a polyimide, a poly-
carbonate, an acrylic resin, and a composite material of a
plurality of kinds of resins selected from these can be given.
A photosensitive resin can also be used.

[0217] In the light-emitting panel 200E, the protrusion
225E is provided inside the light-transmitting partition 228.
The film that contains the same material as the reflective film
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251 and that is included in the sidewall 225s(1) of the protru-
sion 225E is separated and electrically isolated from the first
lower electrode 251R.

[0218] A light-emitting panel 200E(2) described in the
modification example 4 in this embodiment includes a pro-
trusion 225E(2) inside the light-transmitting partition 228
(see FIG. 12C). F1G. 12C is a cross-sectional view along the
cutting plane line X1-X2 in FIG. 3A.

[0219] The protrusion 225E(2) includes the insulating core
portion 225¢ containing a resin or the like; the reflective film
251 extended from the first lower electrode 251R side and
included in the sidewall 225s(1); and the reflective film 251
extended from the second lower electrode 251G side and
included in the sidewall 2255(2). Note that the reflective film
251 in the sidewall 2255(1) and the reflective film 251 in the
sidewall 2255(2) are separated to be electrically isolated from
each other. With this structure, a distance between the protru-
sion and each of the lower electrodes can be small.

[0220] Accordingly, the area of the partition 228 can be
small and that of the light-emitting element can be large.
[0221] Inthe opening portion 22811 of the partition 228 in
the light-emitting panel 200E(2), the reflective film 251
extends from a lower end of the core portion 225¢ to overlap
with the recessed portion 221e of the insulating surface 221E
(see FIG. 12B1).

[0222] Furthermore, the light-emitting panel 200E
includes, in the opening portion 22811 of the partition 228,
the insulating surface 221E provided with the recessed por-
tion 221e.

[0223] Thus, in the light-emitting panel 200E are provided
the wide portion 225W that includes the extending film con-
taining the same material as the reflective film 251 and the
narrow portion 225N that is formed by the insulating surface
221E adjacent to the recessed portion 221e.

[0224] Note that in another modification example of the
light-emitting panel 200E, the wide portion 225W and the
narrow portion 225N can be formed by using a reflective film
in which a film with a high etching rate is stacked on the
substrate side (see FIG. 12B2). In this case, the recessed
portion is not necessarily provided in the insulating surface.
[0225] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.

Embodiment 3

[0226] Inthisembodiment, a method for fabricating a light-
emitting panel of one embodiment of the present invention
will be described with reference to FIGS. 6A1 to 6E1 and
FIGS. 6A2to 652, FIGS. 7A1 to 7E1 and FIGS. 7A2 to 7E2,
and FIGS. 8A1 to 8FE1 and FIGS. 8A2 to 8E2.

[0227] FIGS. 6Al to 6E1 and FIGS. 6A2 to 6E2 are cross-
sectional views illustrating a method for fabricating a protru-
sion and a partition that can be used for a light-emitting panel
of one embodiment of the present invention. Specifically, a
method for fabricating the protrusion 225 and the partition
228B that can be used for the light-emitting panel 200B is
illustrated.

[0228] Note that FIGS. 6A1 to 6E1 each show a cross
section along the cutting plane line X1-X2 in the top view of
FIG. 3A, and FIGS. 6A2 to 6E2 each show a cross section
along the cutting plane line Y1-Y2 in the top view of FIG. 3A.
[0229] Inthisembodiment, a case where the protrusion 225
and the partition 228B are fabricated over the insulating sur-
face 221 of an insulating film formed over a glass substrate
will be described with reference to FIGS. 6Al to 6E1 and
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FIGS. 6A2 to 6E2. Note that pixel circuits may be provided
over the glass substrate. Furthermore, opening portions for
electrical connection between the pixel circuits and the lower
electrodes may be provided in the insulating film.

<First Step>

[0230] The reflective films 251 are formed in the first step.
[0231] A film that reflects visible light is formed over the
insulating surface 221. For example, ametal film is formed by
a sputtering method or the like.

[0232] Specifically, by a sputtering method, a 50-nm-thick
titanium film, a 200-nm-thick aluminum film, and a 5-nm-
thick titanium film are stacked in that order in the opening
portion of the insulating film and over the insulating surface
221 of the insulating film.

[0233] Then, a resist mask is formed using a first photo-
mask. An unnecessary portion is removed by an etching
method, whereby the reflective films 251 are formed. Note
that the reflective films 251 are electrically connected to the
pixel circuits in the opening portions to supply power to the
lower electrodes that are formed later.

<Second Step>

[0234] Inthe second step, a protective film 223 is formed to
cover the reflective films 251 (see FIGS. 6A1 and 6A2).
[0235] Note that the protective film 223 is a film for pro-
tecting the reflective films 251 in the third step for forming the
protrusion 225. Because the protective film 223 is selectively
removed after formation of the protrusion 225, a material that
can be selectively removed from the reflective films 251 is
used for the protective film 223. As an example of the material
that can be used for the protective film 223, a metal oxide can
be given.

[0236] The protective film 223 is formed by, for example,
forming a film to be the protective film 223 by a CVD method
or a sputtering method.

[0237] Specifically, a 100-nm-thick film of indium tin
oxide containing silicon is formed by a sputtering method to
cover the reflective films 251.

<Third Step>

[0238] Inthe third step, a protrusion with a sloping sidewall
is formed over the protective film 223 (see FIGS. 6B1 and
6B2).

[0239] A film that reflects visible light is formed over the
protective film 223 by a sputtering method or the like. For
example, it is possible to use a metal having a high reflectivity
of visible light such as aluminum or silver. It is also possible
to stack a metal with a high melting point (e.g., titanium or
molybdenum) over a metal having a high reflectivity of vis-
ible light. Note that in this embodiment, a film 2254 and films
225b and 225c¢ that are not easily etched as compared to the
film 225a are stacked. Accordingly, the film 225¢ can be
formed into the narrow portion and the film 2256 can be
formed into the wide portion in the fourth step.

[0240] Specifically, by a sputtering method, a 100-nm-
thick titanium film, a 1000-nm-thick aluminum film, and a
100-nm-thick titanium film are stacked in that order as the
film 225¢, the film 225q, and the film 2255, respectively, over
the protective film 223.

[0241] Then, a resist mask 291 is formed using a second
photomask. An unnecessary portion of the film that reflects
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visible light is removed by an etching method, whereby the
protrusion 225 having the sloping sidewall is formed.
[0242] Note that the resist mask 291 is formed such that an
end portion of the resist mask 291 has a gradually decreasing
thickness to have a gentle slope. To form the resist mask 291
having such a shape, for example, the thickness of the resist
mask 291 is set small and/or the baking temperature is set
high. By the use of the resist mask 291 with such a shape, the
films 225a, 2255, and 225¢ can be removed while the end
portion of the resist mask 291 is made to recede. As a result,
the protrusion 225 having the sloping sidewall can be pro-
vided.

[0243] Next, the resist mask 291 is removed, which is fol-
lowed by removal of the protective film 223 in a portion that
does not overlap with the protrusion 225.

<Fourth Step>

[0244] In the fourth step, the wide portion 225W and the
narrow portion 225N are formed in the protrusion 225 (see
FIGS. 6C1 and 6C2).

[0245] A resist mask is formed using a third photomask to
protect the reflective films 251.

[0246] Then, the film 2254 to be the narrow portion is
selectively etched, whereby the narrow portion 225N is
formed. Because the film 2255 is not easily etched, the wide
portion 225W is formed.

[0247] Specifically, the 1000-nm-thick aluminum film is
etched with an etchant containing a nitric acid, an acetic acid,
or a phosphoric acid. Because etching proceeds isotropically
in wet etching, the sloping sidewall can be made to recede.

<Fifth Step>

[0248] Inthe fifth step, the lower electrodes are formed (see
FIGS. 6D1 and 6D2).

[0249] Note that this embodiment describes the case where
the first lower electrode 251R with a thickness of 82 nm is
formed by stacking a 37-nm-thick first layer, a 40-nm-thick
second layer, and a 5-nm-thick third layer; the second lower
electrode 251G with a thickness of 45 nm is formed by stack-
ing the second layer and the third layer; and an unshown third
lower electrode with a thickness of 5 nm is formed of the third
layer.

[0250] A conductive film with a light-transmitting property
to be the first layer is formed over the reflective film 251 by a
sputtering method, a sol-gel method, or the like.

[0251] Specifically, a 37-nm-thick film of indium tin oxide
containing silicon is formed by a sputtering method to cover
the reflective film 251.

[0252] Then, a resist mask is formed using a fourth photo-
mask. An unnecessary portion is removed by an etching
method, whereby the first layer is formed to overlap with the
reflective film 251 over which the first lower electrode 251R
is to be formed.

[0253] A conductive film with a light-transmitting property
to be the second layers is formed over the first layer and the
reflective films 251 by a sputtering method, a sol-gel method,
or the like.

[0254] Specifically, a 40-nm-thick film of indium tin oxide
containing silicon is formed by a sputtering method to cover
the first layer and the reflective films 251.

[0255] Then, a resist mask is formed using a fifth photo-
mask. An unnecessary portion is removed by an etching
method, whereby the second layers are formed to overlap
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with the reflective films 251 over which the first lower elec-
trode 251R and the second lower electrode 251G are to be
formed.

[0256] A conductive film with a light-transmitting property
to be the third layers is formed over the second layer and the
reflective films 251 by a sputtering method, a sol-gel method,
or the like.

[0257] Specifically, a 5-nm-thick film of indium tin oxide
containing silicon is formed by a sputtering method to cover
the second layer and the reflective films 251.

[0258] Then, a resist mask is formed using a sixth photo-
mask. An unnecessary portion is removed by an etching
method, whereby the third layers are formed to overlap with
the reflective films 251 over which the first lower electrode
251R, the second lower electrode 251G, and the unshown
third lower layer are to be formed (see FIGS. 6D1 and 6D2).

<Sixth Step>

[0259] Inthe sixth step, the light-transmitting partition 228
is formed to overlap with the end portions of the lower elec-
trodes and the sidewall of the protrusion 225. The spacer 229
1s also formed to overlap with the partition 228.

[0260] A film that transmits visible light and is to be the
partition 228 is formed to cover the end portions of the first
lower electrode 251R, the second lower electrode 251G, and
the unshown third lower electrode and the sidewall of the
protrusion 225. For example, an organic film is formed by a
coating method, a printing method, an ink-jet method, or the
like. Alternatively, an inorganic film is formed by a sol-gel
method, a CVD method, or the like.

[0261] Specifically, a film containing a photosensitive
polyimide is formed; then, with the use of a seventh photo-
mask, opening portions are formed in positions overlapping
with the first lower electrode 251R, the second lower elec-
trode 251G, the third lower electrode, and the protrusion 225.
Note that the partition 228 has a thickness of, for example, 1.5
pm.

[0262] The spacer 229 can be formed using a material and
a method similar to those used for the partition 228.

[0263] Specifically, the spacer 229 is formed in a position
overlapping with the partition 228 by the use of a film con-
taining a photosensitive polyimide and an eighth photomask
(see FIGS. 6E1 and 6E2). Note that the spacer 229 reaches a
height of, for example, 2.0 pm.

[0264] By a method involving the above first to sixth steps,
the protrusion 225 and the partition 228 that can be used for
the light-emitting panel 200B can be fabricated.

<Seventh Step>

[0265] In the seventh step, the first light-emitting element
250R is fabricated using the first lower electrode 251R, and
the second light-emitting element 250G is fabricated using
the second lower electrode 251G (see FIG. 2C). Note that
details about materials that can be used for the light-emitting
elements and a fabrication method thereof are described in
Embodiment 5.

[0266] The layer 253 containing the light-emitting organic
compound and the semi-transmissive and semi-reflective
upper electrode 252 are formed in that order over the lower
electrodes.

[0267] For example, the layer 253 containing the light-
emitting organic compound can be formed by stacking a first
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light-emitting unit, an intermediate layer, and a second light-
emitting unit in that order on the lower electrode side.

[0268] For example, the layer 253 containing the light-
emitting organic compound is formed over the insulating
surface 221 provided with the protrusion 225, by the use of a
method with high directivity in a direction perpendicular to
the insulating surface 221. Thus, the layer 253 containing the
light-emitting organic compound is not formed in the narrow
portion 225N shaded by the wide portion 225W (see FIG.
3B).

[0269] Note that examples of the film formation method
with high directivity include an evaporation method in which
adistance from an evaporation source is approximately 20cm
or more, and examples of the method with low directivity
include a sputtering method.

[0270] Furthermore, in the first light-emitting unit, a layer
that contains a fluorescent organic compound emitting blue
light is provided; and in the second light-emitting unit, a layer
that contains a phosphorescent organic compound emitting
green light and a layer that contains a phosphorescent organic
compound emitting red light are provided in that order.

[0271] The upper electrode 252 can be formed in the fol-
lowing manner, for example: a metal thin film is formed to
have a thickness that is small enough to allow light transmis-
sion, and a metal oxide film having a light-transmitting prop-
erty and conductivity is stacked thereover.

[0272] Specifically, magnesium and silver are deposited by
co-evaporation to a thickness of 5 nm, and then, an indium tin
oxide film is formed to a thickness of 70 nm by a sputtering
method. Note that a sputtering method has low directivity;
thus, the protrusion 225 and the upper electrode 252 can be
electrically connected to each other in the narrow portion
225N shaded by the wide portion 225W.

<Eighth Step>

[0273] Inthe eighth step, the light-emitting element and the
optical bonding layer 260 that is in contact with the light-
emitting element and the counter substrate 270 are sealed
between the insulating surface 221 and the counter substrate
270 (see FIG. 3B).

[0274] A sealant is provided on the insulating surface 221
and/or the counter substrate 270 to surround the light-emit-
ting element. Then, the insulating surface 221 and the counter
substrate 270 are bonded to each other with the use of the
sealant, so that the light-emitting element is sealed between
the insulating surface 221 and the counter substrate 270.

[0275] For example, the counter substrate 270 provided
with a glass layer with a low melting point is prepared. The
glass layer is formed such that it surrounds the light-emitting
element. The counter substrate 270 is placed such that the
insulating surface 221 is in contact with the sealant and the
light-emitting element is positioned between the insulating
surface 221 and the counter substrate 270, In this state, the
sealant is irradiated with a laser beam to melt glass with a low
melting point contained in the sealant, whereby the insulating
surface 221 and the counter substrate 270 are fused together
to be sealed.

[0276] Alternatively, a fluid material that is used for the
optical bonding layer 260 is applied to the light-emitting
element and/or the counter substrate 270 by an ink-jet
method, a dropping method, a coating method, a printing
method, or the like. Then, the insulating surface 221 and the
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counter substrate 270 are bonded to each other with the use of
the sealant, whereby the fluid matetial is sealed together with
the light-emitting element.

[0277] Note that the coloring layer 267R, the coloring layer
267G, and the light-blocking layer 267BM can be formed on
the counter substrate 270 by a photolithography method, an
ink-jet method, a printing method, or the like.

[0278] The layer containing glass with a low melting point
can be formed using a paste layer formed by a dispenser or a
screen printing method and containing an organic material
and glass with a low melting point. For example, the organic
material contained in the paste layer can be burnt off when the
paste layer is irradiated with semiconductor laser to be locally
heated. In the case where this method is employed, the layer
containing glass with a low melting point can be formed after
formation of the coloring layers and the light-blocking layer.

Modification Example 1

[0279] A modification example of a method for fabricating
the light-emitting panel in this embodiment will be described
with reference to FIGS. 7A1 to 7E1 and FIGS. 7A2 to 7E2.
[0280] FIGS. 7A1 to 7E1 and FIGS. 7A2 to 7E2 are cross-
sectional views illustrating a method for fabricating a protru-
sion and a partition that can be used for a light-emitting panel
of one embodiment of the present invention. Specifically, a
method for fabricating the protrusion 225C that can be used
for the light-emitting panel 200C described with reference to
FIGS. 4A and 4B is illustrated.

[0281] Note that FIGS. 7A1 to 7E1 each show a cross
section along the cutting plane line X1-X2 in the top view of
FIG. 3A, and FIGS. 7A2 to 7E2 each show a cross section
along the cutting plane line Y1-Y2 in the top view of FIG. 3A.
[0282] The method for fabricating the light-emitting panel
that is described in this modification example is different
from the method for fabricating the light-emitting panel 200B
that is described with reference to FIGS. 6A1 to 6E1 and
FIGS. 6A2 to 6E2 in that the protrusion 225C is formed
before formation of the reflective films 251 and that the wide
portion 225W includes the reflective film 251. Thus, descrip-
tion is given here of different steps, and for the steps that are
the same as those in the method for fabricating the light-
emitting panel 200B, refer to description of the fabrication
method.

<First Step>

[0283] In the first step, the protrusion 225C having a slop-
ing sidewall is formed over the insulating surface 221 (see
FIGS. 7A1 and 7A2).

[0284] This step can be performed in a manner similar to
that of the third step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.

[0285] Note that in this modification example, the resist
mask 291 is formed using the first photomask.

<Second Step>

[0286] In the second step, the reflective films 251 are
formed (see FIGS. 7B1 and 7B2).

[0287] This step can be performed in a manner similar to
that of the first step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.
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[0288] Note thatin this modification example, a resist mask
is formed using the second photomask.

<Third Step>

[0289] In the third step, the lower electrodes are formed
(see FIGS. 7C1 and 7C2).

[0290] This step can be performed in a manner similar to
that of the fifth step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.

[0291] Note that in this modification example, resist masks
are formed using the third to fifth photomasks.

<Fourth Step>

[0292] In the fourth step, the wide portion 225W and the
narrow portion 225N are formed in the protrusion 225C (see
FIGS. 6C1 and 6C2).

[0293] This step can be performed in a manner similar to
that of the fourth step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.

[0294] Note thatin this modification example, a resist mask
is formed using the sixth photomask.

<Fifth Step>

[0295] In the fifth step, the light-transmitting partition 228
1s formed to overlap with the end portions of the lower elec-
trodes and the sidewall of the protrusion 225. The spacer 229
1s also formed to overlap with the partition 228.

[0296] The fifth and subsequent steps can be performed in
manners similar to those of the sixth and subsequent steps of
the method for fabricating the light-emitting panel 200B
described with reference to FIGS. 6A1 to 6E1 and FIGS. 6A2
to 6E2.

[0297] Note thatin this modification example, a resist mask
1s formed using the seventh photomask.

Modification Example 2

[0298] A modification example of a method for fabricating
the light-emitting panel in this embodiment will be described
with reference to FIGS. 8A1 to 8E1 and FIGS. 8A2 to 8E2.

[0299] FIGS. 8Al to 8E1 and FIGS. 8A2 to 8E2 are cross-
sectional views illustrating a method for fabricating a protru-
sion and a partition that can be used for a light-emitting panel
of one embodiment of the present invention. Specifically, a
method for fabricating the protrusion 225D and the partition
228 that can be used for the light-emitting panel 200D
described with reference to FIGS. 5A and 5B is illustrated.

[0300] Note that FIGS. 8A1 to 8E1 each show a cross
section along the cutting plane line X1-X2 in the top view of
FIG. 3A, and FIGS. 8A2 to 8E2 each show a cross section
along the cutting plane line Y1-Y2 in the top view of FIG. 3A.

<First Step>

[0301] Inthe first step, the protrusion 225D having a slop-
ing sidewall is formed over the insulating surface 221 (see
FIGS. 8A1 and 8A2).

[0302] This step can be performed in a manner similar to
that of the third step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.
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[0303] Note that in this modification example, the resist
mask 291 is formed using the first photomask.

<Second Step>

[0304] 1In the second step, the reflective films 251 are
formed (see FIGS. 8B1 and 8B2).

[0305] This step can be performed in a manner similar to
that of the first step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.

[0306] Note that in this modification example, a resist mask
is formed using the second photomask.

<Third Step>

[0307] In the third step, the lower electrodes are formed
(see FIGS. 8C1 and 8C2).

[0308] This step can be performed in a manner similar to
that of the fifth step of the method for fabricating the light-
emitting panel 200B described with reference to FIGS. 6A1
to 6E1 and FIGS. 6A2 to 6E2.

[0309] Note that in this modification example, resist masks
are formed using the third to fifth photomasks.

<Fourth Step>

[0310] In the fourth step, the light-transmitting partition
228 is formed to overlap with the end portions of the lower
electrodes and the sidewall of the protrusion 225D. The
spacer 229 is also formed to overlap with the partition 228
(see FIGS. 8D1 and 8D2).

[0311] The fifth step can be performed in a manner similar
to that of the sixth step of the method for fabricating the
light-emitting panel 200B described with reference to FIGS.
6A1 to 6E1 and FIGS. 6A2 to 6E2.

[0312] Note that in this modification example, a resist mask
is formed using the sixth photomask.

<Fifth Step>

[0313] In the fifth step, the insulating surface 221 is partly
removed using the partition 228 as a mask (see FIGS. 8E1 and
8E2).

[0314] For example, part of the insulating surface 221 is
removed by ashing, so that the recessed portion 221e can be
formed.

[0315] By a method involving the above first to fifth steps,
the protrusion 225D and the insulating surface 221D that can
be used for the light-emitting panel 200D can be fabricated.

<Sixth Step>

[0316] In the sixth step, the first light-emitting element
250R is fabricated using the first lower electrode 251R, and
the second light-emitting element 250G is fabricated using
the second lower electrode 251G (see FIG. 5A). Note that
details about materials that can be used for the light-emitting
elements and a fabrication method thereof are described in
Embodiment 5.

[0317] The sixth and subsequent steps can be performed in
manners similar to those of the sixth and subsequent steps of
the method for fabricating the light-emitting panel 200B
described with reference to FIGS. 6A1 to 6E1 and FIGS. 6A2
to 6E2.

[0318] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.
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Embodiment 4

[0319] In this embodiment, a structure of a light-emitting
device of one embodiment of the present invention will be
described with reference to FIGS. 9A to 9C.

[0320] FIG. 9A is a top view illustrating a structure of a
light-emitting device of one embodiment of the present inven-
tion.

[0321] FIG.9Bisatop view of anenlarged part of F1IG. 9A.
<Top View>
[0322] A light-emitting device 500 described in this

embodiment includes a display region 501 (see FIG. 9A).
[0323] A plurality of pixels 502 are included in the display
region 501, and each of the pixels 502 includes a plurality of
subpixels. Each of the subpixels includes a light-emitting
module and a pixel circuit that can supply power for driving
the light-emitting module.

[0324] In the display region 501, a protrusion 525 extends
in one direction and a plurality of opening portions 52811 are
provided along one protrusion.

[0325] Thepixel circuit is electrically connected to a wiring
that can supply a selection signal and a wiring that can supply
a data signal.

[0326] The light-emitting device 500 is also provided with
ascanning line driver circuit 503g that can supply a selection
signal and a data line driver circuit 503s that can supply a data
signal.

<Cross-Sectional View>

[0327] The light-emitting device 500 includes a substrate
510 and a counter substrate 570 facing the substrate 510 (see
FIG. 9B). The light-emitting device 500 also includes a sub-
pixel 502R and the data line driver circuit 503s. The counter
substrate 570 and the substrate 510 are bonded with the use of
a sealant 505. Furthermore, the pixel circuit and a first light-
emitting element 550R are provided between the substrate
510 and the counter substrate 570.

<<Subpixel>>

[0328] In the light-emitting device 500, the counter sub-
strate 570 is provided with a first coloring layer 567R. Note
that the first coloring layer 56 7R is positioned to overlap with
the first light-emitting element S50R. With this structure,
light emitted from the first light-emitting element 550R is
partly transmitted through an optical bonding layer 560 and
the first coloring layer 567R to exit the light-emitting device
500.

[0329] In the light-emitting device 500, the counter sub-
strate 570 is provided with a light-blocking layer 567BM. The
light-blocking layer 567BM is provided to surround the first
coloring layer 567R.

[0330] Inthe light-emitting device 500, the optical bonding
layer 560 is provided in contact with the first light-emitting
element 550R and the first coloring layer 567R.

[0331] The first light-emitting element 550R, the optical
bonding layer 560, and the first coloring layer 567R form a
light-emitting module 580R.

[0332] Note that in the light-emitting device 500, an anti-
reflection layer 567p is provided to overlap with the display
region 501.
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[0333] 1Inthe subpixel 502R, the pixel circuit that can sup-
ply power to the light-emitting module 580R and includes a
transistor 502¢ is provided.

[0334] Inthe light-emitting device 500, the first light-emit-
ting element 550R is provided over an insulating film 521.
The insulating film 521 is provided to cover the transistor
502¢. Note that the insulating film 521 can be used as a layer
for planarizing unevenness due to the pixel circuit. For the
insulating film 521, an insulating film including stacked lay-
ers that can prevent dispersion of impurities to the transistor
502¢ and the like can be used.

[0335] The light-emitting device 500 includes, over the
insulating film 521, a first lower electrode 551R, the protru-
sion 525 with a sidewall sloping toward the first lower elec-
trode 551R, and a light-transmitting partition 528 overlap-
ping with an end portion of the first lower electrode 551R and
the sidewall of the protrusion 525 (see FIG. 9C).

[0336] Note that the light-emitting module 580R includes
the first lower electrode 551R, an upper electrode 552, and a
layer 553 containing a light-emitting organic compound
between the first lower electrode 551R and the upper elec-
trode 552. Furthermore, the layer 553 containing the light-
emitting organic compound includes a first light-emitting unit
553a, a second light-emitting unit 5535, and an intermediate
layer 554 between the first light-emitting unit 553a and the
second light-emitting unit 5535.

<<Data Line Driver Circuit>>

[0337] Thedataline driver circuit 503s includes a transistor
503¢ and a capacitor 503¢. Note that the driver circuit and the
pixel circuit can be formed over the same substrate by the
same steps.

<<Other Components>>

[0338] Thelight-emitting device 500 includes a wiring 511
that can supply a signal, and a terminal 518 is provided on the
wiring 511. Note that a flexible printed circuit (FPC) 509 that
can supply a data signal, a synchronization signal, and other
signals is electrically connected to the terminal 518.

[0339] The light-emitting device in this specification
includes, in its category, not only the light-emitting device
itself but also the light-emitting device provided with an FPC
ora PWB.

[0340] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.

Embodiment 5

[0341] In this embodiment, a structure of a light-emitting
element that can be used for the light-emitting module
according to one embodiment of the present invention will be
described. Specifically, an example of a light-emitting ele-
ment in which a layer containing a light-emitting organic
compound is provided between a pair of electrodes will be
described with reference to FIGS. 10A to 10E.

[0342] 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. The EL layer is
provided between the lower electrode and the upper elec-
trode, and a structure of the EL layer may be appropriately
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determined in accordance with materials of the lower elec-
trode and the upper electrode. Examples of the structure of the
light-emitting element will be described below; needless to
say, the structure of the light-emitting element is not limited
to the examples.

Structure Example 1 of Light-Emitting Flement

[0343] An example of a structure of a light-emitting ele-
ment is illustrated in FIG. 10A. In the light-emitting element
illustrated in FIG. 10A, an EL layer is provided between an
anode 1101 and a cathode 1102.

[0344] 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.

[0345] In this specification, a layer or a stacked body that
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 1 of the
light-emitting element includes one light-emitting unit.

[0346] A light-emitting unit 1103 includes at least a 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 con-
taining 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 that blocks
holes), a substance having a high electron-transport property,
a substance having a high electron-injection property, and a
substance having a bipolar property (substance having high
electron- and hole-transport properties).

[0347] Anexample of a specific structure of the light-emit-
ting unit 1103 is illustrated in FIG. 10B. In the light-emitting
unit 1103 illustrated in FIG. 10B, a hole-injection layer 1113,
a hole-transport layer 1114, a light-emitting layer 1115, an
electron-transport layer 1116, and an electron-injection layer
1117 are stacked in that order from the anode 1101 side.

Structure Example 2 of Light-Emitting Flement

[0348] Another example of the structure of the light-emit-
ting element is illustrated in FIG. 10C. In the light-emitting
element illustrated in FIG. 10C, an EL layer including the
light-emitting unit 1103 is provided between the anode 1101
and the cathode 1102. Furthermore, an intermediate layer
1104 is provided between the cathode 1102 and the light-
emitting unit 1103. Note that a structure similar to that of the
light-emitting unit in Structure Example 1 of the light-emit-
ting element, which is described above, can be applied to the
light-emitting unit 1103 in Structure Example 2 of the light-
emitting element and that the description of Structure
Example 1 of the light-emitting element can be referred to for
the details.

[0349] The intermediate layer 1104 is formed to include at
least a charge generation region, and may have a structure in
which the charge generation region and a layer other than the
charge generation region are stacked. For example, a struc-
ture can be employed in which a first charge generation region
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1104¢, an electron-relay layer 11045, and an electron-injec-
tion buffer 1104a are stacked in that order from the cathode
1102 side.

[0350] The behavior of electrons and holes in the interme-
diate layer 1104 will be described. When voltage higher than
the threshold voltage of the light-emitting element is applied
between the anode 1101 and the cathode 1102, holes and
electrons are generated in the first charge generation region
1104¢, and the holes move into the cathode 1102 and the
electrons move into the electron-relay layer 11045. The elec-
tron-relay layer 11045 has a high electron-transport property
and immediately transfers the electrons generated in the first
charge generation region 1104c¢ to the electron-injection
buffer 1104a. The electron-injection buffer 1104a can reduce
a barrier against electron injection into the light-emitting unit
1103, so that the efficiency of the electron injection into the
light-emitting unit 1103 can be improved. Thus, the electrons
generated in the first charge generation region 1104¢ are
injected into the LUMO level of the light-emitting unit 1103
through the electron-relay layer 11045 and the electron-in-
jection buffer 1104a.

[0351] In addition, the electron-relay layer 11045 can pre-
vent interaction in which the substance contained in the first
charge generation region 1104¢ and the substance included in
the electron-injection buffer 11044 react with each other at
the interface therebetween to impair the functions of the
electron-injection buffer 1104a and the first charge genera-
tion region 1104c¢.

[0352] The range of choices of materials that can be used
for the cathode in Structure Example 2 of the light-emitting
element is wider than that of materials that can be used for the
cathode in Structure Example 1 of the light-emitting element.
This is because the cathode in Structure Example 2 can be
formed using a material having a relatively high work func-
tion as long as the cathode receives holes generated in the
intermediate layer.

Structure Example 3 of Light-Emitting Element

[0353] Another example of a structure of a light-emitting
element is illustrated in FIG. 10D. In the light-emitting ele-
ment illustrated in FIG. 10D, an EL layer including two
light-emitting units is provided between the anode 1101 and
the cathode 1102. Furthermore, the intermediate layer 1104 is
provided between a first light-emitting unit 11034 and a sec-
ond light-emitting unit 11034.

[0354] Note that the number of the light-emitting units
provided between the anode and the cathode is not limited to
two. A light-emitting element illustrated in FIG. 10E has a
structure in which a plurality of light-emitting units 1103 are
stacked, that 1s, a so-called tandem structure. Note that in the
case where n (n is a natural number greater than or equal to 2)
light-emitting units 1103 are provided between the anode and
the cathode, the intermediate layer 1104 is provided between
an m-th (m is a natural number greater than or equal to 1 and
less than or equal to n-1) light-emitting unit and an (m+1)-th
light-emitting unit.

[0355] Note that a structure similar to that in Structure
Example 1 of the light-emitting element can be applied to the
light-emitting unit 1103 in Structure Example 3 of the light-
emitting element; a structure similar to that in Structure
Example 2 of the light-emitting element can be applied to the
intermediate layer 1104 in Structure Example 3 of the light-
emitting element. Therefore, the description of Structure
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Example 1 of the light-emitting element or the description of
Structure Example 2 of the light-emitting element can be
referred to for the details.

[0356] The behavior of electrons and holes in the interme-
diate layer 1104 provided between the light-emitting units
will be described. When voltage higher than the threshold
voltage of the light-emitting element is applied between the
anode 1101 and the cathode 1102, holes and electrons are
generated in the intermediate layer 1104, and the holes move
into the light-emitting unit provided on the cathode 1102 side
and the electrons move into the light-emitting unit provided
on the anode side. The holes injected into the light-emitting
unit provided on the cathode side are recombined with the
electrons injected from the cathode side, so that a light-emit-
ting substance contained in the light-emitting unit emits light.
The electrons injected into the light-emitting unit provided on
the anode side are recombined with the holes injected from
the anode side, so that a light-emitting substance contained in
the light-emitting unit emits light. Thus, the holes and elec-
trons generated in the intermediate layer 1104 cause light
emission in the respective light-emitting units.

[0357] Note that the light-emitting units can be provided in
contact with each other when these light-emitting units allow
the same structure as the intermediate layer to be formed
therebetween. Specifically, when one surface of the light-
emitting unit is provided with a charge generation region, the
charge generation region functions as a first charge genera-
tion region of the intermediate layer; thus, the light-emitting
units can be provided in contact with each other.

[0358] Structure Examples 1 to 3 of the light-emitting ele-
ment can be implemented in combination. For example, an
intermediate layer may be provided between the cathode and
the light-emitting unit in Structure Example 3 of the light-
emitting element.

<Structure Including Microresonator>

[0359] Note that a microresonator (microcavity ) composed
of a reflective film and a semi-transmissive and semi-reflec-
tive film overlapping with the reflective film may be placed so
as to sandwich a light-emitting element. By placing the light-
emitting element in the microresonator, interference of light
emitted from the light-emitting element occurs, so that light
of a specific color can be efficiently extracted.

[0360] Note that the semi-transmissive and semi-reflective
film in this specification refers to a film transmitting and
reflecting part of incident light. Furthermore, the semi-trans-
missive and semi-reflective film used for the microresonator
preferably absorbs less light.

[0361] The wavelength of extracted light depends on the
distance between the reflective film and the semi-transmis-
sive and semi-reflective film. An optical adjustment layer for
adjusting the distance between the reflective film and the
semi-transmissive and semi-reflective film may be provided
in the light-emitting element in some cases.

[0362] A conductive film having a light-transmitting prop-
erty to visible light or an EL layer can be employed for a
material that can be used for the optical adjustment layer.
[0363] For example, a stacked-layer film including a con-
ductive film with a light-transmitting property and a reflective
film, or a stacked-layer film including a conductive film with
a light-transmitting property and a semi-transmissive and
semi-reflective film can be used as a lower electrode or an
upper electrode that also serves as the optical adjustment
layer.
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[0364] An interlayer whose thickness is adjusted may be
used as the optical adjustment layer. Alternatively, a region
whose thickness is adjusted and which contains a substance
having a high hole-transport property and an acceptor sub-
stance with respect to the substance having a high hole-
transport property can be used for the optical adjustment
layer. The electric resistance of this component is lower than
that of other components included in the EL layer. Thus, even
if the thickness is increased for optical adjustment, this struc-
ture is preferable because an increase in driving voltage of a
light-emitting element can be suppressed.

<Material for Light-Emitting Element>

[0365] Next, specific materials that can be used for the
light-emitting elements having the above structures will be
described; materials for the anode, the cathode, and the EL
layer will be described in that order.

<<]. Material for Anode>>

[0366] 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 that
have conductivity. In particular, a structure is preferred in
which a material having a high work function (specifically,
4.0 eV or higher) is in contact with the EL layer.

[0367] Examples of the metal or the alloy material are metal
materials such as gold (Au), platinum (Pt), nickel (Ni), tung-
sten (W), chromium (Cr), molybdenum (Mo), iron (Fe),
cobalt (Co), copper (Cu), palladium (Pd), and titanium (T1)
and alloy materials thereof.

[0368] Examples of the electrically conductive compound
include an oxide of a metal material, a nitride of a metal
material, and a conductive polymer.

[0369] Specific examples of the oxide of a metal material
include indium tin oxide (ITO), indium tin oxide containing
silicon or silicon oxide, indium tin oxide containing titanium,
indium titanium oxide, indium tungsten oxide, indium zinc
oxide, and indium zinc oxide containing tungsten. Specific
examples of the oxide of a metal material further include
molybdenum oxide, vanadium oxide, ruthenium oxide, tung-
sten oxide, manganese oxide, titanium oxide, and the like.
[0370] A film of the oxide of a metal material is usually
formed by a sputtering method, but may be formed by appli-
cation of a sol-gel method or the like.

[0371] Specific examples of the nitride of a metal material
include titanium nitride, tantalum nitride, and the like.
[0372] Specific examples of the conductive polymer
include  poly(3.4-ethylenedioxythiophene)/poly(styrene-
sulfonic acid) (PEDOT/PSS), polyaniline/poly(styrene-
sulfonic acid) (PAni/PSS), and the like.

[0373] Note that in the case where the second charge gen-
eration region is provided in contact with the anode 1101, a
variety of electrically conductive materials can be used for the
anode 1101 regardless of their work functions. Specifically,
besides a material that has a high work function, a material
that has a low work function can also be used. A material that
can be used for the second charge generation region and the
first charge generation region will be described later.

<<2. Material for Cathode>>

[0374] Inthe case where the first charge generation region
1104¢ is provided between the cathode 1102 and the light-
emitting unit 1103 to be in contact with the cathode 1102, a
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variety of conductive materials can be used for the cathode
1102 regardless of their work functions.

[0375] Note that at least one of the cathode 1102 and the
anode 1101 is formed using a conductive film that transmits
visible light. For example, when one of the cathode 1102 and
the anode 1101 is formed using a conductive film that trans-
mits visible light and the other is formed using a 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
conductive films that transmit visible light, a light-emitting
element that emits light from both sides can be formed.

[0376] 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
zine oxide, and a film of indium zinc oxide containing tung-
sten. Furthermore, a metal thin film whose thickness is set so
that light is transmitted (preferably, thickness approximately
greater than or equal to 5 nm and less than or equal to 30 nm)
can also be used.

[0377] For the conductive film that reflects visible light, a
metal is used, for example. Specific examples thereof include
metal materials such as silver, aluminum, platinum, gold, and
copper, and an alloy material containing any of these.
Examples of the alloy containing silver include a silver-
neodymium alloy and a magnesium-silver alloy. As examples
of the alloy of aluminum, an aluminum-nickel-lanthanum
alloy, an aluminum-titanium alloy, and an aluminum-neody-
mium alloy can be given.

<<3. Material for EL Layer>>

[0378] Specific examples of materials for the layers
included in the light-emitting unit 1103 will be given below.

[0379] Thehole-injection layer is a layer containing a sub-
stance having a high hole-injection property. As the substance
having a high hole-injection property, for example, a molyb-
denum oxide, a vanadium oxide, a ruthenium oxide, a tung-
sten oxide, a manganese oxide, or the like can be used. Alter-
natively, the hole-injection layer can be formed with a
phthalocyanine compound such as phthalocyanine (H,Pc) or
copper phthalocyanine (CuPc), a polymeric compound such
as poly(3,4-ethylenedioxythiophene)/poly(styrenesulfonic
acid) (PEDOT/PSS), or the like.

[0380] 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 conductive materials can be used for the anode
1101 regardless of their work functions as described above.
Materials for forming the second charge generation region
will be described later together with materials for forming the
first charge generation region.

<<3.1. Hole-Transport Layer>>

[0381] Thehole-transport layer is a layer containing a sub-
stance having a high hole-transport property. The hole-trans-
port layer may have a stacked layer of two or more layers
containing a substance having a high hole-transport property
without limitation to a single layer. A substance having a
hole-transport property higher than an electron-transport
property is used. In particular, a substance having a hole
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mobility of 10~® em?/Vs or higher is preferably used, in which
case the driving voltage of the light-emitting element can be
reduced.

[0382] As the substance having a high hole-transport prop-
erty, an aromatic amine compound such as 4,4"-bis[N-(1-
naphthyl)-N-phenylamino]biphenyl (abbreviation: NPB or
a-NPD), or a carbazole derivative such as 9-[4-(10-phenyl-
9-anthracenyl)phenyl]-9H-carbazole (abbreviation: CzPA)
can be given. Furthermore, a polymeric compound (e.g., poly
(N-vinylcarbazole) (abbreviation: PVK)), or the like can be
used.

<<3.2. Light-Emitting Layer>>

[0383] Thelight-emitting layer is a layer containing a light-
emitting substance. The light-emitting layer may have a
stacked layer including two or more layers containing a light-
emitting substance without limitation to a single layer. A
fluorescent compound or a phosphorescent compound can be
used as the light-emitting substance. A phosphorescent com-
pound is preferably used as the light-emitting substance, in
which case the emission efficiency of the light-emitting ele-
ment can be increased.

[0384] As the light-emitting substance, a fluorescent com-
pound (e.g., coumarin 5457T) or a phosphorescent compound
(e.g., tris(2-phenylpyridinato)iridium(IIT) (abbreviation:
Ir(ppy);)) can be used, for example.

[0385] Those light-emitting substances are preferably dis-
persed in a host material. A host material preferably has
higher excitation energy than the light-emitting substance.

[0386] As the material that canbe used as the host material,
the above-described substance having a high hole-transport
property (e.g., an aromatic amine compound, a carbazole
derivative, and a polymeric compound), a substance having a
high electron-transport property (e.g., a metal complex hav-
ing 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.

<<3.3. Electron-Transport Layer>>

[0387] The electron-transport layer is a layer containing a
substance having a high electron-transport property. The
electron-transport layer may have a stacked layer of two or
more layers containing a substance having a high electron-
transport property without limitation to a single layer. A sub-
stance having an electron-transport property higher than a
hole-transport property is used. In particular, a substance
having an electron mobility of 10~ cm®/Vs or higher is pref-
erably used, in which case the driving voltage of the light-
emitting element can be reduced.

[0388] As the substance having a high electron-transport
property, a metal complex having a quinoline skeleton or a
benzoquinoline skeleton (e.g., tris(8-quinolinolato)alumi-
num (abbreviation: Alq)), a metal complex having an
oxazole-based or thiazole-based ligand (e.g., bis[2-(2-hy-
droxyphenyl)benzoxazolato|zinc (abbreviation: Zn(BOX)
5)), or another compound (e.g., bathophenanthroline (abbre-
viation: BPhen)) can be used. Furthermore, a polymeric
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.
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<<3.4. Electron-Injection Layer>>

[0389] The electron-injection layer is a layer containing a
substance having a high electron-injection property. The elec-
tron-injection layer may have a stacked layer including two or
more layers containing a substance having a high electron-
injection property without limitation to a single layer. The
electron-injection layer is preferably provided, in which case
the efficiency of electron injection from the cathode 1102 can
be increased, so that the driving voltage of the light-emitting
element can be reduced.

[0390] As the substance having a high electron-injection
property, 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 carbonate, cesium
carbonate, or the like), a halide (specifically, lithium fluoride
(LiF), cesium fluoride (CsF), or calcium fluoride (CaF,)), or
the like can be given.

[0391] Alternatively, the layer containing a high electron-
injection property may be a layer containing a substance with
a high electron-transport property and a donor substance
(specifically, a layer made of Alq containing magnesium
(Mg)). Note that the mass ratio of the added donor substance
to the substance having a high electron-transport property is
preferably 0.001:1 to 0.1:1.

[0392] As the donor substance, an organic compound such
as tetrathianaphthacene (abbreviation: TTN), nickelocene, or
decamethylnickelocene can be used as well as an alkali metal,
an alkaline earth metal, a rare earth metal, and a compound of
the above metal.

<<3.5. Charge Generation Region>>

[0393] The first charge generation region 1104¢ and the
second charge generation region are regions containing a
substance having a high hole-transport property and an
acceptor substance. The charge generation region is not lim-
ited to a structure in which a substance having a high hole-
transport property and an acceptor substance are contained in
the same film, and may have a structure in which a layer
containing a substance having a high hole-transport property
and a layer containing an acceptor substance are stacked.
Note that in the case of a stacked-layer structure in which the
first charge generation region is provided on the cathode side,
the layer containing the substance having a high hole-trans-
port property is in contact with the cathode 1102, and in the
case of a stacked-layer structure in which the second charge
generation region is provided on the anode side, the layer
containing an acceptor substance is in contact with the anode
1101.

[0394] 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 from 0.1:1 to 4.0:1.

[0395] As the acceptor substance that is used for the charge
generation region, a transition metal oxide and an oxide of a
metal belonging to any of Groups 4 to 8 of the periodic table
can be given. Specifically, molybdenum oxide is particularly
preferable. Note that molybdenum oxide has a low hygro-
scopic property.

[0396] As the substance having a high hole-transport prop-
erty that is 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,
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and a polymeric compound (such as an oligomer, a den-
drimer, or a polymer) can be used. Specifically, use of a
substance having a hole mobility greater than or equal to 107°
cm?/Vs is preferable. However, any other substances may
also be used as long as the hole-transport property thereof is
higher than the electron-transport property thereof.

<<Flectron-Relay Layer>>

[0397] The electron-relay layer 11045 is a layer that can
immediately receive electrons extracted by the acceptor sub-
stance in the first charge generation region 1104c. Therefore,
the electron-relay layer 11045 is a layer containing a sub-
stance having a high electron-transport property, and the
LUMO level of the electron-relay layer 11045 is positioned
between the acceptor level of the acceptor substance in the
first charge generation region 1104¢ and the LUMO level of
the light-emitting unit 1103 with which the electron-relay
layer is in contact. Specifically, the LUMO level of the elec-
tron-relay layer 11045 is preferably approximately greater
than or equal to -5.0 eV and less than or equal to -3.0 eV.
[0398] As the substance used for the electron-relay layer
11045, a perylene derivative (e.g., 3,4,9,10-perylenetetracar-
boxylic dianhydride (abbreviation: PTCDA)), a nitrogen-
containing condensed aromatic compound (e.g., pyrazino[2,
3-f][1,10]phenanthroline-2,3-dicarbonitrile ~ (abbreviation:
PPDN)), or the like can be given.

[0399] Note that a nitrogen-containing condensed aromatic
compound is preferably used for the electron-relay layer
11045 because of its stability. Among nitrogen-containing
condensed aromatic compounds, a compound having an elec-
tron-withdrawing group such as a cyano group or a fluoro
group is preferably used, in which case electrons can be
received more easily in the electron-relay layer 1104b.

<<Flectron-injection Buffer>>

[0400] An electron-injection buffer is a layer containing a
substance having a high electron-injection property. The elec-
tron-injection buffer 1104a is a layer that facilitates electron
injection from the first charge generation region 1104¢ into
the light-emitting unit 1103. By providing the electron-injec-
tion buffer 11044 between the first charge generation region
1104¢ and the light-emitting unit 1103, the injection barrier
therebetween can be reduced.

[0401] As the substance having a high electron-injection
property, an alkali metal, an alkali earth metal, a rare earth
metal, a compound of these metals, or the like can be given.
[0402] Furthermore, the layer containing a substance hav-
ing a high electron-injection property may be a layer contain-
ing a substance having a high electron-transport property and
a donor substance.

<Method for Fabricating Light-Emitting Element>

[0403] A method for fabricating the light-emitting element
will be 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 a wet
process) can be used for the EL layer depending on the mate-
rial 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 a different formation method may be employed for
each layer. The upper electrode is formed over the EL layer. In
this manner, the light-emitting element is fabricated.
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[0404] The light-emitting element described in this
embodiment can be fabricated by combining the above mate-
rials. Light emission from the above light-emitting substance
can be obtained with this light-emitting element, and the
emission color can be selected by changing the type of the
light-emitting substance.

[0405] Furthermore, when a plurality of light-emitting sub-
stances that emit light of different colors are used, the width of
the emission spectrum can be expanded, whereby, for
example, white light emission can be obtained. In order to
obtain white light emission, for example, a structure may be
employed in which at least two layers containing light-emit-
ting substances are provided so that light of complementary
colors is emitted. Specific examples of complementary colors
are a combination of blue and yellow, a combination of blue-
green and red, and the like.

[0406] Furthermore, in order to obtain white light emission
with an excellent color rendering property, an emission spec-
trum 1is preferred to spread through the entire visible light
region. For example, a light-emitting element may include
layers emitting light of blue, green, and red.

[0407] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.

Embodiment 6

[0408] In this embodiment, an electronic device of one
embodiment of the present invention will be described with
reference to FIGS. 11A to 11F.

[0409] The electronic devices of embodiments of the
present invention each include a display portion having a
light-emitting module of one embodiment of the present
invention and can display an image on the display portion. For
example, video data broadcasted or distributed or video data
stored in a data storage medium can be displayed. Further-
more, data processed by a data processing device can be
displayed. Furthermore, an image used for operation of a
control panel or the like can be displayed.

[0410] Examples of an electronic device displaying video
data include a television device and a digital photo frame.
[0411] Examples of the data processing device include a
computer, a digital camera, a digital video camera, and a
portable information terminal.

[0412] Other examples of an electronic device include a
watch, a mobile phone, a portable game machine, a large-
scale game machine (e.g., a pachinko machine), and an audio
reproducing device.

<Television Device>

[0413] A television device 7100 includes a display portion
7103 incorporated in a housing 7101 supported by a stand
7105 (see FIG. 11A). The display portion 7103 including the
light-emitting module of one embodiment of the present
invention can display images.

[0414] A remote controller 7110 can control the television
device 7100. For example, video data displayed on the dis-
play portion 7103 can be switched, and volume can be
adjusted.

[0415] The remote controller 7110 includes a data input
and output panel 7107, an operation key 7109, and the like.
[0416] An image displayed on the display portion 7103 is
supplied from areceiver or amodem for receiving data broad-
casted or distributed.
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[0417] The television device 7100 may be connected to the
Internet to perform two-way (e.g., between a sender and a
receiver or between receivers) communication of data.

<Data Processing Device>

[0418] FIG.11Billustrates acomputer as an example of the
data processing device. The computer includes a main body
7201, a housing 7202, a display portion 7203, a keyboard
7204, an external connection port 7205, a pointing device
7206, and the like. The display portion 7203 including the
light-emitting module of one embodiment of the present
invention can display images.

<Game Machine>

[0419] FIG. 11C illustrates an example of a portable game
machine. A portable game machine illustrated as an example
includes two housings, a housing 7301 and a housing 7302,
which are jointed with a joint portion 7303 so that the portable
game machine can be opened or folded. A first display portion
7304 is incorporated in the housing 7301 and a second display
portion 7305 is incorporated in the housing 7302. The first
display portion 7304 and the second display portion 7305
including the light-emitting module of one embodiment of
the present invention can display images.

[0420] In addition, the portable game machine includes a
speaker portion 7306, a recording medium insertion portion
7307, an LED lamp 7308, an input means (an operation key
7309, a connection terminal 7310, a sensor 7311 (a sensor
having a function of measuring force, displacement, position,
speed. acceleration, angular velocity, rotational frequency,
distance, light, liquid, magnetism, temperature, chemical
substance, sound, time, hardness, electric field, current, volt-
age, electric power, radiation, flow rate, humidity, gradient,
oscillation, odor, or infrared rays), or a microphone 7312),
and the like.

[0421] The portable game machine has a function of read-
ing a program or data stored in a recording medium to display
it on the first display portion 7304 and the second display
portion 7305, and a function of sharing information with
another portable game machine by wireless communication.

<Mobile Phone>

[0422] FIG. 11D illustrates an example of a mobile phone.
A mobile phone 7400 is provided with a display portion 7402
incorporated in a housing 7401, an operation button 7403, an
external connection port 7404, a speaker 7405, a microphone
7406, and the like. The display portion 7402 including the
light-emitting module of one embodiment of the present
invention can display images.

[0423] The display portion 7402 includes a proximity sen-
sor; thus, data can be input when a finger or the like touches
or approaches the display portion 7402.

[0424] When a sensing device including a sensor such as a
gyroscope or an acceleration sensor for sensing inclination is
provided, display on the screen of the display portion 7402
can be automatically changed in direction by determining the
orientation of the mobile phone 7400 (whether the mobile
phone 7400 is placed horizontally or vertically for a land-
scape mode or a portrait mode).

[0425] The display portion 7402 can function as a two-
dimensional image sensor. In that case, images of a palm print
and a fingerprint of a hand that touches the display portion
7402, images of'a palm vein and a finger vein that can be taken
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using a backlight or a sensing light source emitting near-
infrared light, and the like can be used for personal authenti-
cation, for example.

<Portable Information Terminal>

[0426] FIG. 11E illustrates an example of a foldable por-
table information terminal. A portable information terminal
7450 includes a housing 74511 and a housing 7451R con-
nected by hinges 7454. The portable information terminal
7450 further includes an operation button 7453, a left speaker
74551, and a right speaker 7455R. In addition, a side surface
of the portable information terminal 7450 is provided with an
external connection port 7456, which is not illustrated. Note
that when the portable information terminal 7450 is folded on
the hinges 7454 so that a display portion 74521 provided in
the housing 74511 and a display portion 7452R provided in
the housing 7451R can face each other, the two display por-
tions can be protected by the housings. The display portion
74521 and the display portion 7452R including the light-
emitting module of one embodiment of the present invention
can display images.

[0427] Furthermore, the portable information terminal
7450 can also include a gyroscope, an acceleration sensor, a
global positioning system (GPS) receiver, or a video camera.
For example, when a sensing device including a sensor for
sensing inclination, such as a gyroscope or an acceleration
sensor, is provided, display on the screen can be automati-
cally changed by determining the orientation of the portable
information terminal 7450 (whether the portable information
terminal 7450 is placed horizontally or vertically).

[0428] Furthermore, the portable information terminal
7450 can be connected to a network. The portable informa-
tion terminal 7450 not only can display data on the Internet
but also can be used as a terminal that controls another elec-
tronic device connected to the network from a distant place.

<Lighting Device>

[0429] FIG. 11F illustrates an example of a lighting device.
A lighting device 7500 includes light-emitting devices
7503a, 75035, 7503¢, and 75034 incorporated in a housing
7501. The lighting device 7500 can be attached to a ceiling, a
wall, or the like. Furthermore, the lighting device 7500
includes a light-emitting module of one embodiment of the
present invention.

[0430] This embodiment can be combined with any of the
other embodiments in this specification as appropriate.

Example 1

[0431] In this example, a method for fabricating a protru-
sion and a partition that can be used for a light-emitting panel
of one embodiment of the present invention will be described
with reference to FIGS. 13A1 to 13D1 and FIGS. 13A2 to
13D2 and FIGS. 14A and 14B.

[0432] Note that FIGS. 13A1 to 13D1 each show a cross
section along the cutting plane line X1-X2 in the top view of
FIG. 3A, and FIGS. 13A2 to 13D2 each show a cross section
along the cutting plane line Y1-Y2 in the top view of FIG. 3A.
[0433] FIGS. 13A1 to 13D1 and FIGS. 13A2 to 13D2 are
cross-sectional views illustrating a method for fabricating a
protrusion and a partition that can be used for a light-emitting
panel of one embodiment of the present invention. Specifi-
cally, a method for fabricating a protrusion 225F and a parti-
tion 228F is illustrated. Note that the method for fabricating
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the protrusion and partition that was practiced in this example
can be regarded as a modification example of the method for
fabricating the protrusion and partition that is described in
Embodiment 3.

[0434] FIGS. 14A and 14B are photographs showing scan-
ning transmission electron microscope images (Z-contrast
images) of cross sections of the protrusion 225F and the
partition 228F, which were fabricated by the method
described with reference to FIGS. 13A1 to 13D1 and FIGS.
13A2 10 13D2.

[0435] In this example, the protrusion 225F and the parti-
tion 228F were fabricated over the insulating surface 221 of
an insulating film of a pixel circuit that had been formed over
a glass substrate. Note that unshown opening portions for
electrically connecting the pixel circuits and lower electrodes
were provided in the insulating film.

<First Step>

[0436]
[0437] Specifically, by a sputtering method, a 50-nm-thick
titanium film, a 200-nm-thick aluminum film, and a 5-nm-
thick titanium film were stacked in that order over the insu-
lating surface 221 of the insulating film and in the unshown
opening portions.

[0438] A resist mask was formed and an unnecessary por-
tion was removed by a dry etching method, whereby the
reflective films 251 were formed. Note that the reflective films
251 were electrically connected to the pixel circuits in the
unshown opening portions and can supply power to the lower
electrodes that were formed later.

Thereflective films 251 were formed in the first step.

<Second Step>

[0439] In the second step, the protective film 223 was
formed to cover the reflective films 251 (see FIGS. 13A1 and
13A2).

[0440] Note that the protective film 223 was a film for
protecting the reflective films 251 in the third step for forming
the protrusion 225F.

[0441] Specifically, a 100-nm-thick film of indium tin
oxide containing silicon was formed by a sputtering method
to cover the reflective films 251 and was partly removed by an
etching method using a resist mask in a portion where the
protrusion was to be formed.

<Third Step>

[0442] Inthe third step, a protrusion with a sloping sidewall
was formed over the protective film 223 (see FIGS. 13B1 and
13B2).

[0443] Specifically, by a sputtering method, a 100-nm-
thick titanium film, a 1000-nm-thick aluminum film, and a
100-nm-thick titanium film were stacked in that order over
the protective film 223.

[0444] A resist mask was formed and an unnecessary por-
tion of the films reflecting visible light was removed by an
etching method, so that the protrusion 225F with a sloping
sidewall was formed. Note that the protrusion 225F had a
structure in which the titanium film 225¢, the aluminum film
225a, and the titanium film 2256 were stacked in that order.

[0445] Then, the resist mask was removed, which was fol-
lowed by removal of the protective film 223.
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<Fourth Step>

[0446]

[0447] Specifically, with the use of films of indium tin
oxide containing silicon, the first lower electrode 251R with a
thickness of 82 nm, the second lower electrode 251G with a
thickness of 45 nm, and the unshown third lower electrode
with a thickness of 5 nm were formed.

[0448] Note that the films of indium tin oxide containing
silicon were formed over the reflective films 251 by a sput-
tering method, and unnecessary portions were removed by an
etching method using a resist mask.

In the fourth step, the lower electrodes were formed.

<Fifth Step>

[0449] Inthe fifth step, the light-transmitting partition 228F
was formed to overlap with the end portions of the lower
electrodes and the sidewall of the protrusion 225F. The spacer
229 was also formed to overlap with the partition 228F (see
FIGS. 13C1 and 13C2).

[0450] Specifically, a film containing a photosensitive
polyimide was formed; then, opening portions were formed
in positions overlapping with the first lower electrode 251R,
the second lower electrode 251G, the unshown third lower
electrode, and the protrusion 225F.

[0451] Note that the thickness of the partition 228F was set
to 1.5 pm. The spacer 229 was formed using the same material
as the partition 228F to reach a height of 2.0 um.

<Sixth Step>

[0452] In the sixth step, the wide portion 225W and the
narrow portion 225N were formed in the protrusion 225F (see
FIGS. 6D1 and 6D2).

[0453] A resist mask (not shown) was formed to protect a
portion other than the protrusion 225F provided in the open-
ing portion. The aluminum film 225q of the protrusion 225F
in the opening portion was selectively wet-etched using an
etchant containing a nitric acid and a phosphoric acid.

[0454] Thus, the wide portion 225W including the titanium
film 2255, which is not easily etched, and the narrow portion
225N including the aluminum film 225a were formed in the
protrusion 225F. After that, the resist mask was removed.

[0455] FIGS. 14A and 14B are photographs showing scan-
ning transmission electron microscope images (Z-contrast
images) of cross sections of the protrusion 225F and the
partition 228F, which were fabricated by the method involv-
ing the above-described first to sixth steps.

[0456] As is shown in the photograph, the protrusion 225F
with the sidewall sloping toward the lower electrode at an
angle of 68.6° was formed.

[0457] In addition, the wide portion that extended 1207 nm
beyond an edge of the narrow portion to form an eaves shape
was formed.

Example 2

[0458] Inthis example, a protrusion and a partition that can
be used for a light-emitting panel of one embodiment of the
present invention will be described with reference to FIGS.
15A and 15B. Specifically, a protrusion and a partition with
the structures in the modification example 4 in Embodiment 2
that were fabricated in this example will be described.
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[0459] Note that FIGS. 15A and 15B are scanning trans-
mission electron microscope images (Z-contrast images) of
cross sections of the protrusion and the partition fabricated in
this example.
[0460] In this example, the partition 228F and the protru-
sion 225E or 225E(2) were fabricated over the insulating
surface 221F of an insulating film of a pixel circuit that had
been formed over a glass substrate. Note that the core portion
225¢ was formed using a photosensitive polyimide.
[0461] As is shown in the photograph, the protrusion 225E
with the sidewall sloping toward the lower electrode at an
angle of 68.9° was formed (see FIG. 15A). Furthermore, the
protrusion 225E with the sidewall sloping toward the lower
electrode at an angle of 44.4° was formed (see FIG. 15B). As
described above, when the core portion 225¢ of the protrusion
includes a resin, the protrusion can have a sidewall sloping at
a desired angle.
[0462] This application is based on Japanese Patent Appli-
cation serial no. 2013-083512 filed with Japan Patent Office
on Apr. 12, 2013, the entire contents of which are hereby
incorporated by reference.
What is claimed is:
1. A light-emitting device comprising:
an insulating surface;
a lower electrode over the insulating surface;
a protrusion over the insulating surface, the protrusion
comprising a sidewall sloping toward the lower elec-
trode;
a partition overlapping with an end portion of the lower
electrode and the sidewall of the protrusion;
a light-emitting element comprising:
the lower electrode;
an upper electrode overlapping with the lower electrode;
and

a layer comprising a light-emitting organic compound
between the lower electrode and the upper electrode;
and

a counter substrate over the light-emitting element,

wherein the sidewall of the protrusion reflects light emitted
from the light-emitting element.

2. The light-emitting device according to claim 1, wherein
the sidewall of the protrusion comprises a surface sloping
toward the lower electrode at an angle greater than or equal to
30° and less than or equal to 75°.

3. The light-emitting device according to claim 1,

wherein the lower electrode comprises a reflective film,
and

wherein the sidewall of the protrusion comprises the same
material as the reflective film.

4. The light-emitting device according to claim 1, wherein
the partition comprises a material with a refractive index
lower than a refractive index of the layer comprising the
light-emitting organic compound.

5. The light-emitting device according to claim 1, further
comprising:

an optical bonding layer between the light-emitting ele-
ment and the counter substrate,

wherein the optical bonding layer comprises a material
with a refractive index higher than a refractive index of
a material contained in the partition.

6. The light-emitting device according to claim 1, further

comptrising:

a transistor over a substrate; and

an insulating film over the transistor,
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wherein the insulating surface is a top surface of the insu-

lating film.

7. The light-emitting device according to claim 1,

wherein the protrusion comprises a narrow portion and a

wide portion,

wherein the narrow portion is formed between the insulat-

ing surface and the wide portion, and

wherein the narrow portion comprises the sidewall.

8. A light-emitting device comprising:

an insulating surface;

afirstlower electrode and a second lower electrode over the

insulating surface;

a protrusion over the insulating surface, the protrusion

comprising:

a first sidewall sloping toward the first lower electrode;
and

a second sidewall sloping toward the second lower elec-
trode;

apartition overlapping with an end portion of the first lower

electrode, the first sidewall, an end portion of the second
lower electrode, and the second sidewall;

a first light-emitting element comprising:

the first lower electrode;

an upper electrode overlapping with the first lower elec-
trode; and

a layer comprising a light-emitting organic compound
between the first lower electrode and the upper elec-
trode;

a second light-emitting element comprising:

the second lower electrode;

the upper electrode overlapping with the second lower
electrode; and

the layer comprising the light-emitting organic com-
pound between the second lower electrode and the
upper electrode; and

acounter substrate over the first light-emitting element and

the second light-emitting element,

wherein the first sidewall and the second sidewall reflect

light emitted from the first light-emitting element and
light emitted from the second light-emitting element,
respectively.

9. The light-emitting device according to claim 8,

wherein the first sidewall comprises a first surface sloping

toward the first lower electrode at an angle greater than
or equal to 30° and less than or equal to 75°, and
wherein the second sidewall comprises a second surface
sloping toward the second lower electrode at an angle
greater than or equal to 30° and less than or equal to 75°.

10. The light-emitting device according to claim 8,

wherein the first lower electrode comprises a first reflective

film,

wherein the second lower electrode comprises a second

reflective film,

wherein the first reflective film and the second reflective

film are formed from a reflective film, and

wherein the first sidewall and the second sidewall comprise

the same material as the reflective film.

11. The light-emitting device according to claim 8, wherein
the partition comprises a material with a refractive index
lower than a refractive index of the layer comprising the
light-emitting organic compound.

12. The light-emitting device according to claim 8, further
comprising:
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an optical bonding layer between the first light-emitting
element and the counter substrate and between the sec-
ond light-emitting element and the counter substrate,
wherein the optical bonding layer comprises a material
with a refractive index higher than a refractive index of
a material contained in the partition.
13. The light-emitting device according to claim 8, further
comptising:
atransistor over a substrate, and
an insulating film over the transistor,
wherein the insulating surface is a top surface of the insu-
lating film.
14. The light-emitting device according to claim 8,
wherein the protrusion comprises a narrow portion and a
wide portion,
wherein the narrow portion is formed between the insulat-
ing surface and the wide portion, and
wherein the narrow portion comprises the first sidewall and
the second sidewall.
15. A light-emitting device comprising:
an insulating surface;
afirst lower electrode and a second lower electrode over the
insulating surface;
a conductive protrusion over the insulating surface, the
conductive protrusion comprising:
a first sidewall sloping toward the first lower electrode;
and
a second sidewall sloping toward the second lower elec-
trode;
apartition overlapping with an end portion of the first lower
electrode, the first sidewall, an end portion of the second
lower electrode, and the second sidewall;
a first light-emitting element comprising:
the first lower electrode;
an upper electrode overlapping with the first lower elec-
trode; and
a layer comprising a light-emitting organic compound
between the first lower electrode and the upper elec-
trode;
a second light-emitting element comprising:
the second lower electrode;
the upper electrode overlapping with the second lower
electrode; and
the layer comprising the light-emitting organic com-
pound between the second lower electrode and the
upper electrode; and
acounter substrate over the first light-emitting element and
the second light-emitting element,
wherein the partition comprises an opening portion over-
lapping with the conductive protrusion,
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wherein the conductive protrusion is electrically connected
to the upper electrode in the opening portion, and

wherein the first sidewall and the second sidewall reflect
light emitted from the first light-emitting element and
light emitted from the second light-emitting element,
respectively.

16. The light-emitting device according to claim 15,

wherein the first sidewall comprises a first surface sloping

toward the first lower electrode at an angle greater than
or equal to 30° and less than or equal to 75°, and
wherein the second sidewall comprises a second surface
sloping toward the second lower electrode at an angle
greater than or equal to 30° and less than or equal to 75°.

17. The light-emitting device according to claim 15,

wherein the first lower electrode comprises a first reflective

film,

wherein the second lower electrode comprises a second

reflective film,

wherein the first reflective film and the second reflective

film are formed from a reflective film, and

wherein the first sidewall and the second sidewall comprise

the same material as the reflective film.
18. The light-emitting device according to claim 15,
wherein the partition comprises a material with a refractive
index lower than a refractive index of the layer comprising the
light-emitting organic compound.
19. The light-emitting device according to claim 15, further
comprising:
an optical bonding layer between the first light-emitting
element and the counter substrate and between the sec-
ond light-emitting element and the counter substrate,

wherein the optical bonding layer comprises a material
with a refractive index higher than a refractive index of
a material contained in the partition.

20. The light-emitting device according to claim 15, further
comprising:

a transistor over a substrate, and

an insulating film over the transistor,

wherein the insulating surface is a top surface of the insu-

lating film.

21. The light-emitting device according to claim 15,

wherein the conductive protrusion comprises a narrow por-

tion and a wide portion,

wherein the narrow portion is formed between the insulat-

ing surface and the wide portion, and

wherein the narrow portion comprises the first sidewall and

the second sidewall.
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