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LIGHT-EMITTING DEVICE, DISPLAY
DEVICE, AND METHOD FOR
MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a light-emitting ele-
ment utilizing organic electroluminescence (EL). The present
invention relates to a light-emitting device, a lighting device,
and a display device each including the light-emitting ele-
ment.

[0003] 2. Description of the Related Art

[0004] A light-emitting element utilizing organic EL has
been actively researched and developed. A fundamental
structure of the light-emitting element utilizing organic EL is
a structure in which a layer containing a light-emitting
organic compound is interposed between a pair of electrodes.
By voltage application to this light-emitting element, light
emission from the light-emitting organic compound can be
obtained.

[0005] The light-emitting element utilizing organic EL. can
be formed in a film shape; thus, a large-area light-emitting
device can be easily formed. Therefore, the light-emitting
device has a high utility value as a surface light source.
[0006] For example, a lighting device to which a light-
emitting element utilizing organic EL is applied is disclosed
in Patent Document 1.

REFERENCE

[0007] [Patent Document 1] Japanese Published Patent
Application No. 2009-130132

SUMMARY OF THE INVENTION

[0008] It is known that a light-emitting element utilizing
organic EL deteriorates due to moisture. Therefore, a sealing
technique to prevent moisture permeation is important.
[0009] Inthe case where a light-emitting element is sealed,
it is necessary to use a sealing material having a light-trans-
mitting property and moisture impermeability at least on the
irradiation side of light. For example, glass can be used as the
sealing material having a light-transmitting property and
moisture impermeability.

[0010] However, normal glass has a low heat dissipation
property; therefore, a light-emitting element utilizing organic
EL deteriorates due to heat generation when light is emitted at
high luminance for a long time.

[0011] In addition, glass breaks easily because of its weak
strength. However, there is another problem in which the
weight of a light-emitting device including a light-emitting
element utilizing organic EL is increased when the thickness
is increased to obtain sufficient strength.

[0012] The present invention is made in view of the fore-
going technical background. Therefore, an object of the
present invention is to provide a light-emitting device utiliz-
ing organic EL, which has less deterioration and less weight.
[0013] Another object of the present invention is to provide
alighting device to which the light-emitting device according
to one embodiment of the present invention is applied.
[0014] Further, another object of the present invention is to
provide a display device to which the light-emitting device
according to one embodiment of the present invention is
applied.

Jan. 22,2015

[0015] In the light-emitting device according to one
embodiment of the present invention, a light-emitting ele-
ment utilizing organic EL is formed over a support substrate
having flexibility and a high heat dissipation property (e.g.,
stainless steel (also referred to as SUS) or duralumin), and the
light-emitting element is sealed with a stack body having
moisture impermeability and a high light-transmitting prop-
erty or with glass having a thickness greater than or equal to
20 pm and less than or equal to 100 pm which has moisture
impermeability and a high light-transmitting property.
[0016] Alternatively, the light-emitting device according to
one embodiment of the present invention is a light-emitting
device in which a transistor formed over a glass substrate, a
quartz substrate, a silicon wafer, or the like is transferred to a
support substrate having flexibility and ahighheat dissipation
property by a separation technique. Note that in this specifi-
cation, “moisture impermeability” or “low moisture perme-
ability” means that a water vapor permeability coefficient is
lower than or equal to 1x10~¢ g/(m*day), preferably lower
than or equal to 1x10~7 g/(m*-day).

[0017] Alternatively, one embodiment of the present inven-
tion provides a light-emitting device including a base insu-
lating film over a support substrate having flexibility and a
high heat dissipation property; a first electrode over the base
insulating film; an organic EL layer over the first electrode; a
light-transmitting second electrode over the organic EL layer;
and a stack body having moisture impermeability and a high
light-transmitting property which is bonded with a sealant, or
glass having a thickness greater than or equal to 20 pm and
less than or equal to 100 pm which has moisture imperme-
ability and a high light-transmitting property; and a method
for manufacturing the light-emitting device.

[0018] Note that the first electrode preferably has a reflec-
tance greater than or equal to 90% in a visible light region (in
the wavelength of 400 nm to 800 nm). In addition, the second
electrode preferably has transmittance greater than or equal to
80% in the visible light region.

[0019] Another embodiment of the present invention is a
lighting device including the light-emitting device and a
method for manufacturing the lighting device.

[0020] Another embodiment of the present invention is a
display device including the light-emitting device and a
method for manufacturing the display device.

[0021] According to one embodiment of the present inven-
tion, a light-emitting device utilizing organic EL, which has
less deterioration and less weight, can be provided.

[0022] A lighting device to which the light-emitting device
according to one embodiment of the present invention is
applied can be provided.

[0023] Further, a display device to which the light-emitting
device according to one embodiment of the present invention
is applied can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIGS. 1A and 1B illustrate a light-emitting device
according to one embodiment of the present invention.
[0025] FIGS. 2A to 2D illustrate an example of a method
for manufacturing a light-emitting device according to one
embodiment of the present invention.

[0026] FIGS. 3A and 3B illustrate an example of a method
for manufacturing a light-emitting device according to one
embodiment of the present invention.
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[0027] FIGS. 4A todD illustrate a peripheral structure of an
organic EL layer and the shapes of a partition wall in a
light-emitting device according to one embodiment of the
present invention.

[0028] FIGS. SA to 5C illustrate an example of a display
device according to one embodiment of the present invention.
[0029] FIGS. 6A to 6F illustrate examples of transistors
used in a display device according to one embodiment of the
present invention.

[0030] FIG. 7 illustrates an example of a display device
according to one embodiment of the present invention.
[0031] FIGS. 8A to 8D illustrate an example of a method
for manufacturing a display device according to one embodi-
ment of the present invention.

[0032] FIGS. 9A and 9B illustrate an example of a method
for manufacturing a display device according to one embodi-
ment of the present invention.

[0033] FIGS.10A to 10D illustrate an example of a method
for manufacturing a display device according to one embodi-
ment of the present invention.

[0034] FIGS.11Ato 11D illustrate an example of a method
for manufacturing a display device according to one embodi-
ment of the present invention.

[0035] FIGS. 12A to 12C illustrate an example of a method
for manufacturing a display device according to one embodi-
ment of the present invention.

[0036] FIGS. 13A and 13B illustrate examples of an elec-
tronic device to which a light-emitting device according to
one embodiment of the present invention is applied.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Embodiments are described in detail with reference
to the accompanying drawings. Note that the present inven-
tion 1s not limited to the following description, and it will be
easily understood by those skilled in the art that various
changes and modifications can be made without departing
from the spirit and scope of the present invention. Therefore,
the present invention should not be construed as being limited
to the description in the following embodiments. Note that, in
the structures of the invention described below, the same
portions or portions having similar functions are denoted by
the same reference numerals in different drawings, and the
descriptions of such portions are not repeated.

[0038] “Depositing” refers to, for example, forming a film
by an evaporation method, a sputtering method, a pulse laser
deposition (PLD) method, a molecular beam epitaxy (MBE)
method, a plasma chemical vapor deposition (CVD) method,
athermal CVD method, a metal organic chemical vapor depo-
sition (MOCVD) method, an atomic layer deposition (ALD)
method, an ink-jet method, or the like.

[0039] “Processing” refers to, for example, obtaining a
desired shape of by etching the deposited film. For example,
a resist mask may be formed by a photolithography method,
and etching treatment may be performed on a region which is
not covered with the resist mask. Alternatively, a photosensi-
tive material may be processed into a desired shape by a
photolithography method. Note that a laser drawing method
may be employed instead of a photolithography method.
[0040] The term “forming” indicates, for example, that a
film is subjected to a deposition step and a processing step.
However, in an ink-jet method, a desired shape can be
obtained at the same time as deposition; therefore, the term
“forming” is also used in such a case.
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Embodiment 1

[0041] In this embodiment, a light-emitting device includ-
ing a light-emitting element according to one embodiment of
the present invention will be described with reference to
FIGS. 1A and 1B, FIGS. 2A to 2D, FIGS. 3A and 3B, and
FIGS.4A t04D. FIG. 1A is a cross-sectional view takenalong
the dashed-dotted line A-B in the top view of FIG. 1B.

[0042] FIG. 1A illustrates a light-emitting device includ-
ing: a first substrate 100; a base insulating film 102 over the
first substrate 100; a plurality of adjacent first electrodes 104
provided over the base insulating film 102; a partition wall
106 covering end portions of the adjacent first electrodes 104,
a partition wall 108 provided over each of the first electrodes
104; a partition wall 110 provided over the first electrode 104
and the partition wall 108; an organic EL layer 112 over the
first electrodes 104 and the partition walls 106, 108, and 110;
asecond electrode 114 which covers the organic EL layer 112
and is partly in contact with the first electrode 104; and a
protective insulating film 116 covering the second electrode
114. In the partition wall 110, the shape on the side in contact
with the organic EL layer 112 is larger than the shape on the
side in contact with the first electrode 104 when seen from the
above. The light-emitting device is bonded to a second sub-
strate 150 with a sealant 118, and a resin 151 having a struc-
ture with a lens shape is provided over the second substrate
150, and a resin 154 having a structure with a lens shape is
provided over the resin 151. Note that the resins 151 and 154
may be a resin having a three-dimensional structure such as a
honeycomb structure instead of the structure with a lens
shape.

[0043] Note that the protective insulating film 116 is pro-
vided so that moisture or the like does not enter the organic EL
layer 112; however, the protective insulating film 116 is not
necessarily provided when there is sufficient sealing perfor-
mance.

[0044] Note that the light-emitting device described in this
embodiment is not necessary limited to the structure in which
one or both of the resin 151 and the resin 154 are provided
over the second substrate 150. Since the resins 151 and 154
each have the structure with a lens shape, as an advantageous
effect, the rate of total reflection of light emitted from a
light-emitting region 140 including the first electrode 104, the
organic EL layer 112, and the second electrode 114 on a
surface from which light is emitted (an interface with the air)
can be reduced. However, the rate of total reflection of light on
the interface between the second substrate 150 and the air can
also be reduced by appropriately controlling the refractive
indexes of the layers and the substrate; therefore, the resins
151 and 154 are not needed in some cases. Here, a space 120
1s generated between the light-emitting device and the second
substrate 150. A drying agent may be put in the space 120 in
order to prevent deterioration of the organic EL layer 112. A
drying agent may also be included in the sealant 118 or the
like. Note that the space 120 may be filled with an organic
compound or aninorganic compound having a light-transmit-
ting property in a visible light region, such as an epoxy resin.
[0045] For the first substrate 100, a material having flex-
ibility and a high heat dissipation property is used. For
example, a metal material or a metal alloy such as aluminum,
titanium, nickel, copper, silver, SUS, or duralumin may be
used with a thickness greater than or equal to 20 um and less
than or equal to 700 pm, preferably greater than or equal to 50
um and less than or equal to 300 um. Note that duralumin is a
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material having low corrosion resistance; therefore, the sur-
face of duralumin is preferably coated with a material having
high corrosion resistance.

[0046] The base insulating film 102 is not particularly lim-
ited as long as a material having an insulating property is
used. For example, an organic compound or an inorganic
compound may be used. As an organic compound, acrylic,
polyimide, epoxy, and siloxane can be given, for example. As
an inorganic compound, silicon oxide, silicon oxynitride,
silicon nitride oxide, silicon nitride, aluminum oxide, alumi-
num oxynitride, aluminum nitride oxide, and aluminum
nitride can be given, for example.

[0047] Silicon oxynitride contains more oxygen than nitro-
gen and for example, silicon oxynitride includes oxygen,
nitrogen, silicon, and hydrogen at concentrations ranging
from greater than or equal to 50 atomic % and less than or
equal to 70 atomic %, greater than or equal to 0.5 atomic %
and less than or equal to 15 atomic %, greater than or equal to
25 atomic % and less than or equal to 35 atomic %, and greater
than or equal to 0 atomic % and less than or equal to 10 atomic
%, respectively. In addition, silicon nitride oxide contains
more nitrogen than oxygen and for example, silicon nitride
oxide includes oxygen, nitrogen, silicon, and hydrogen at
concentrations ranging from greater than or equal to 5 atomic
% and less than or equal to 30 atomic %, greater than or equal
to 20 atomic % and less than or equal to 55 atomic %, greater
than or equal to 25 atomic % and less than or equal to 35
atomic %, and greater than or equal to 10 atomic % and less
than or equalto 25 atomic %, respectively. Note that theabove
ranges are ranges for cases where measurement is performed
using Rutherford backscattering spectrometry (RBS) or
hydrogen forward scattering spectrometry (HFS). Moreover,
the total of the percentages of the constituent elements does
not exceed 100 atomic %.

[0048] Aluminum oxynitride contains more oxygen than
nitrogen. Aluminum nitride oxide contains more nitrogen
than oxygen.

[0049] For the first electrode 104, a material which effi-
ciently reflects light emitted from the organic EL layer 112 is
preferably used. Further, the first electrode 104 may have a
stacked-layer structure. For example, it is preferable to use a
material including lithium, aluminum, titanium, magnesium,
lanthanum, silver, silicon, or nickel.

[0050] The second electrode 114 is formed using a conduc-
tive film having a light-transmitting property in a visible light
region. For the conductive film having a light-transmitting
property in a visible light region, for example, indium oxide
containing tungsten oxide, indium zinc oxide containing
tungsten oxide, indium oxide containing titanium oxide,
indium tin oxide containing titanium oxide, indium tin oxide
(also referredto as ITO), indium zinc oxide, and I'TO to which
silicon oxide is added can be given. Further, a metal thin film
having a thickness enough to transmit light (preferably,
approximately 5 nm to 30 nm) can also be used. For example,
asilver film, a magnesium film, or a silver-magnesium (Ag—
Mg) alloy film each having a thickness of 5 nm can be used as
the second electrode 114.

[0051] “Having a light-transmitting property in a visible
light region” means that transmittance is higher than or equal
to 80% in a visible light region.

[0052] Note that one of the first electrode 104 and the
second electrode 114 functions as an anode, and the other
functions as acathode. It is preferable to use a material having
a high work function for the electrode which functions as an
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anode, and a material having a low work function for the
electrode which functions as a cathode. Note that in the case
where a carrier generation layer is provided in contact with
the anode, a variety of conductive materials can be used for
the anode regardless of their work functions.

[0053] An organic compound may be used for the partition
walls 106 and 108. As an organic compound, acrylic, epoxy,
polyimide, and siloxane can be given, for example.

[0054] For the partition wall 110, a material similar to that
of the partition walls 106 and 108, a photosensitive resin, or
the like may be used.

[0055] Inthe partition wall 110, the top surface shape onthe
side in contact with the organic EL, layer 112 is larger than the
bottom surface shape on the side in contact with the first
electrode 104 when seen from the above, that is, the partition
wall 110 has an overhang shape or an inverted tapered shape.
In the partition wall 110, as long as the top surface shape on
the side in contact with the organic EL layer 112 is larger than
the bottom surface shape on the side in contact with the first
electrode 104 when seen from the above, a structure including
a partition wall 122 having a curved surface as illustrated in
FIG. 4C or a structure in which a partition wall 124 and a
partition wall 126, whose cross sections are each rectangular,
are overlapped with each other as illustrated in FIG. 4D may
be employed.

[0056] Inthe case of manufacturing a light-emitting device
having a broad spectrum, plural kinds of light-emitting mate-
rial orthe like may be stacked as the organic EL layer 112. For
example, a structure illustrated in FIGS. 4A and 4B may be
employed. Here, FIG. 4A is an enlarged diagram of the light-
emitting region 140 in FIG. 1A, and FIG. 4B is a diagram
illustrating an example of the stacked-layer structure of the
organic EL layer 112 in detail. FIG. 4B illustrates a structure
in which a first intermediate layer 130, a first light-emitting
layer 131, a second intermediate layer 132, a second light-
emitting layer 133, a third intermediate layer 134, a third
light-emitting layer 135, and a fourth intermediate layer 136
are stacked in this order. At this time, when materials having
appropriate emission colors are used for the first light-emit-
ting layer 131, the second light-emitting layer 133, and the
third light-emitting layer 135, a light-emitting device with a
higher color rending property or higher emission efficiency
can be manufactured, which is preferable.

[0057] Although the structure in which three light-emitting
layers and four intermediate layers are provided is shown
here, the number of light-emitting layers and the number of
intermediate layers can be changed as appropriate without
limitation thereto. For example, the organic EL layer 112 can
be formed with only the first intermediate layer 130, the first
light-emitting layer 131, the second intermediate layer 132,
the second light-emitting layer 133, and the third intermediate
layer 134. Alternatively, the organic EL layer 112 can be
formed with only the first intermediate layer 130, the first
light-emitting layer 131, the second intermediate layer 132,
the second light-emitting layer 133, the third light-emitting
layer 135, and the fourth intermediate layer 136 with the third
intermediate layer 134 omitted.

[0058] In addition, the intermediate layer can be formed
using a stacked-layer structure of a hole-injection layer, a
hole-transport layer, an electron-transport layer, an electron-
injection layer, or the like. Note that not all of these layers
need to be provided as the intermediate layer. Depending on
the need, a layer or layers can be selected as appropriate from
these layers, and each layer can be provided in duplicate or
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more. Further, an electron-relay layer or the like may be
added as appropriate as the intermediate layer, in addition to
a carrier generation layer.

[0059] As the second substrate 150, extremely thin glass
having a thickness greater thanorequal to 20 pum and less than
or equal to 100 um, for example, approximately 50 pm, may
be used. When extremely thin glass is used as the second
substrate 150, the second substrate 150 has flexibility to some
extent in addition to low moisture permeability and therefore
can have high resistance to bending and shock, which results
in unlikeliness of breakage, for example.

[0060] Alternatively, the second substrate 150 may be a
stack body having flexibility and moisture impermeability,
which includes two or more materials selected from silicon
oxide, silicon oxynitride, silicon nitride oxide, silicon nitride,
aluminum oxide, aluminum oxynitride, aluminum nitride
oxide, aluminum nitride, silicon carbide, diamond-like car-
bon, or a high molecular material, which is provided over a
resin or a sheet having a gas barrier property.

[0061] Since the second electrode 114, the protective insu-
lating film 116, the second substrate 150, the resin 151, and
the resin 154 each have light-transmitting property ina visible
light region, the light-emitting device described in this
embodiment has a so-called top emission structure, in which
a light emission surface is on the second substrate 150 side.
[0062] In addition, a substrate having a high heat dissipa-
tion property is used for the first substrate 100, so that heat is
easily released from the light-emitting device. Therefore,
reduction in reliability due to heat can be suppressed.

[0063] Next, amethod formanufacturing the light-emitting
device illustrated in FIG. 1A will be described.

[0064] First, the base insulating film 102 is deposited over
the first substrate 100 (see FIG. 2A).

[0065] Next, a conductive film is deposited over the base
insulating film 102 and processed to form the first electrodes
104 (see F1G. 2B).

[0066] Next, the partition wall 106 covering end portions of
the first electrodes 104 and the partition wall 108 provided
over the first electrode 104 are formed. Then, the partition
wall 110 partly overlapped with the partition wall 108 are
formed (see FIG. 2C). Note that the partition wall 108 is
provided to prevent the first electrode 104 and the second
electrode 114 from being in contact with each other in a
region where the partition wall 108 is formed.

[0067] The partition wall 110 can be formed using a nega-
tive photosensitive material by a photolithography method.
The partition wall 110 having a structure illustrated in FIG.
4C can also be formed in a similar manner. The partition wall
110 having a structure illustrated in FIG. 4D can be obtained
in a manner such that the partition wall 124 is formed using a
positive photosensitive material and then the partition wall
126 is formed using a negative photosensitive material.
[0068] Next, the organic EL layer 112, the second electrode
114, and the protective insulating film 116 are deposited in
this order over the first electrodes 104 and the partition walls
106,108, and 110 (see FIG. 2D). Through the above steps, the
light-emitting device including the light-emitting region 140
can be manufactured.

[0069] Inthe case where the partition wall 110 is formed in
an inverted tapered shape, the organic EL layer 112, the
second electrode 114, and the protective insulating film 116
can be processed into a desired shape without a metal mask.
When a metal mask is used, clogging of the metal mask is
likely to be caused and dust is likely to be generated as the
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pattern has higher definition, and the light-emitting region
140 is damaged by being overlapped with the metal mask. As
a result, the quality and the reliability of the light-emitting
device are degraded.

[0070] At this time, only the peripheral portion of the first
substrate 100 may be covered with a mask to deposit the
organic EL layer 112, the second electrode 114, and the
protective insulating film 116 so that films do not attach to the
peripheral portion. Note that the protective insulating film
116 is not necessarily deposited.

[0071] For example, the organic EL layer 112 is deposited
by a deposition method in which an amount of entry to the
shadow of an object is small (e.g., an evaporation method, a
long throw sputtering method, or a collimated sputtering
method). Next, the second electrode 114 is deposited by a
deposition method an amount of entry to the shadow of an
object is large (e.g., a MOCVD method or a sputtering
method). Then, the protective insulating film 116 is deposited
by a deposition method in which an amount of entry to the
shadow of an object is the same as or larger than that in the
case of the second electrode 114. With such methods, the first
electrode 104 and the second electrode 114, which are differ-
ent light-emitting regions, can be in contact with each other at
one place. That is, the adjacent light-emitting regions 140 are
connected to each other in series. Therefore, a light-emitting
device having a high driving voltage can be obtained.

[0072] Themanufactured light-emitting device is subjected
to appropriate sealing because it has low resistance to mois-
ture. Specifically, after the light-emitting device is subjected
to dry treatment, the first substrate 100 and the second sub-
strate 150 are bonded to each other with the sealant 118 (see
FIG. 3A). As the dry treatment, heat treatment in a dry atmo-
sphere is performed, for example. At this time, the space 120
is generated between the light-emitting device and the second
substrate 150. The space 120 may be filled with an organic
compound oraninorganic compound having a light-transmit-
ting property in a visible light region, such as an epoxy resin.
In addition, it is preferable to seal a drying agent in the space
120.

[0073] Next, the resin 151 having the structure with a lens
shape and the resin 154 having the structure with a lens shape
are provided over the second substrate 150 (see FIG. 3B).

[0074] Through the above steps, the light-emitting device
which is sealed and provided with the resins having the struc-
ture with a lens shape can be manufactured.

[0075] Note thatin the case where the above manufacturing
method is applied with a non-flexible substrate instead of the
first substrate 100, a light-emitting device may be separated
from the non-flexible substrate by a separation method and
bonded to the first substrate 100.

[0076] Since a material having flexibility and a high heat
dissipation property is used for the first substrate 100 and a
substrate having flexibility and moisture impermeability is
used for the second substrate 150, the light-emitting device
described in this embodiment has less deterioration due to
moisture and heat, is lightweight, and has high resistance to
bending and shock.

[0077] Further, a lighting device provided with the light-
emitting device described in this embodiment, which has less
deterioration and high resistance to bending and shock, can be
provided.

[0078] This embodiment can be combined with any of the
other embodiments as appropriate.
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Embodiment 2

[0079] In this embodiment, a display device according to
one embodiment of the present invention and a method for
manufacturing the display device will be described with ref-
erence to FIGS. 5A to 5C, FIGS. 6A to 6F, FIG. 7, FIGS. §A
to 8D, FIGS. 9A and 9B, FIGS. 10A to 10D, FIGS. 11A to
11D, and FIGS. 12A to 12C.

[0080] FIG. 5A is a cross-sectional view taken along the
dashed-dotted lines A-B in the top views of FIGS. 5B and 5C.
Here, FIG. 5B is a top view of a first substrate 200, which is
observed from a second electrode 224 side. Note that the
second electrode 224, an organic EL layer 222, and the like
are omitted to avoid complication. FIG. 5C is a top view of a
second substrate 250, which is observed from a coloring layer
256, 258, 260, and 262 side.

[0081] A display device illustrated in FIG. 5A includes the
first substrate 200; a base insulating film 202 over the first
substrate 200; transistors 240 each including a drain electrode
212 over the base insulating film 202; a plurality of first
electrodes 218 each in contact with the drain electrodes 212
through respective openings provided in a planarization film
216; a partition wall 220 covering end portions of the first
electrodes 218; the organic EL layer 222 provided over the
first electrodes 218 and the partition wall 220; the second
electrode 224 provided over the organic EL layer 222; ablack
matrix (BM) 254 provided between the coloring layers 256
and 258, between the coloring layers 258 and 260, and
between the coloring layers 260 and 262 and over the second
electrode 224 with a space 264 interposed; an insulating film
252 over the BM 254 and the coloring layers 256, 258, 260,
and 262; and the second substrate 250 over the insulating film
252. Note that the insulating film 252 is not necessarily pro-
vided. In addition, a protective film may be formed over the
coloring layers 256, 258, 260, and 262.

[0082] Here, a protective insulating film which functions as
a barrier film of the organic EL layer 222 may be provided
over the second electrode 224.

[0083] Note thatasillustrated in FIG. 7, a structure in which
aplanarization film 226 is provided over the second electrode
224; the BM 254 and the coloring layers 256, 258, 260, and
262 are provided over the planarization film 226; and the
insulating film 252 and the second substrate 250 over the
insulating film 252 are provided over the coloring layers 256,
258, 260, and 262 with the space 264 interposed, may also be
employed.

[0084] Here, the space 264 may be filled with an organic
compound or aninorganic compound having a light-transmit-
ting property in a visible light region, such as an epoxy resin.
In addition, although not illustrated, a drying agent, a spacer,
or a sealant may be provided in the space 264.

[0085] In the above structure, a light-emitting region is
constituted by the first electrode 218, the organic EL layer
222, and the second electrode 224.

[0086] The transistor 240 includes a gate electrode 204; a
gate insulating film 206 covering the gate electrode 204; a
semiconductor film 208 provided over the gate electrode 204
with the gate insulating film 206 provided therebetween; a
source electrode 210 and the drain electrode 212 partly in
contact with the semiconductor film 208; and a protective
insulating film 214 covering at least the source electrode 210,
the drain electrode 212, and the semiconductor film 208.
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[0087] The structure of the transistor 240 is not limited to
the above structure, and the transistor 240 can have any of
various structures. Examples of the transistor 240 are illus-
trated in FIGS. 6A to 6F.

[0088] A transistor illustrated in FIG. 6A has a structure
which is the same as that of the transistor 240 illustrated in
FIG. 5A.

[0089] A transistor illustrated in FIG. 6B includes a gate
electrode 2045 over the first substrate 200 provided with the
base insulating film 202; a gate insulating film 2065 over the
gate clectrode 204b; a source electrode 2105 and a drain
electrode 2125 over the gate insulating film 2064; a semicon-
ductor film 2085 partly in contact with the source electrode
2104 and the drain electrode 2125; and a protective insulating
film 2144 covering at least the source electrode 2105, the
drain electrode 2125, and the semiconductor film 2085.

[0090] A transistor illustrated in FIG. 6C includes a semi-
conductor film 208¢ over the first substrate 200 provided with
the base insulating film 202; a source electrode 210¢ and a
drain electrode 212¢ partly in contact with the semiconductor
film 208¢; a gate insulating film 206¢ covering at least the
source electrode 210c, the drain electrode 212c¢, and the semi-
conductor film 208¢; and a gate electrode 204¢ provided over
the semiconductor film 208¢ with the gate insulating film
206¢ provided therebetween.

[0091] A transistor illustrated in FIG. 6D includes a source
electrode 2104 and a drain electrode 2124 over the first sub-
strate 200 provided with the base insulating film 202; a semi-
conductor film 2084 partly in contact with the source elec-
trode 2104 and the drain electrode 2124; a gate insulating film
2064 covering at least the source electrode 2104, the drain
electrode 2124, and the semiconductor film 2084; and a gate
electrode 2044 provided over the semiconductor film 2084
with the gate insulating film 2064 provided therebetween.

[0092] A transistor illustrated in FIG. 6E includes a gate
electrode 204e over the first substrate 200 provided with the
base insulating film 202; a gate insulating film 206e over the
gate electrode 204e; a semiconductor film 208e over the gate
insulating film 206e; a protective insulating film 214e cover-
ing the semiconductor film 208e; and a source electrode 210e
and a drain electrode 212e partly in contact with the semicon-
ductor film 208e through openings provided in the protective
insulating film 214e. A source region and a drain region may
be included in part of the semiconductor film 208e.

[0093] A transistor illustrated in FIG. 6F includes a semi-
conductor film 208/ over the first substrate 200 provided with
the base insulating film 202; a gate insulating film 206/ over
the semiconductor film 208f; a gate electrode 204/ over the
gate insulating film 206f; a protective insulating film 214/
covering the gate electrode 204f; and a source electrode 210/
and a drain electrode 212/ partly in contact with the semicon-
ductor film 208/ through openings provided in the protective
insulating film 214f and the gate insulating film 206/ A
source regionand a drain region may be included in part of the
semiconductor film 208/

[0094] Here, the semiconductor film 208 and the semicon-
ductor films 2085 to 208/ may be formed using any one kind
of an amorphous silicon film, a microcrystalline silicon film,
apolycrystalline silicon film, a single crystal silicon film, and
an oxide semiconductor film.

[0095] The oxide semiconductor film is formed using a
material containing two or more kinds of elements selected
from indium, gallium, zinc, tin, titanium, and aluminum.
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[0096] The above-described oxide semiconductor film has
a band gap of greater than or equal to 2.5 eV, preferably
greater than or equal to 3.0 eV.

[0097] In the above-described oxide semiconductor film,
hydrogen, an alkali metal, an alkaline earth metal, and the like
are reduced and thus the concentration of impurities is
extremely low. Therefore, in a transistor whose channel
region is formed using the oxide semiconductor film, off-state
current can be reduced.

[0098] The concentration of hydrogen contained in the
oxide semiconductor film is lower than 5x10'%/cm?, prefer-
ably lower than or equal to 1x10'%/cm? more preferably
lower than or equal to 5x10""/cm?, still more preferably lower
than or equal to 1x10*%cm?.

[0099] Forthe oxide semiconductor film, a four-component
metal oxide such as an In—Sn—Ga—7Zn—O-based mate-
rial; a three-component metal oxide such as an In—Ga—
7Zn—~O-based material, an In—Sn—7n—0-based material,
an In—Al—Zn—O-based material, a Sn—Ga—Zn—0O-
based material, an Al—Ga—Z7Zn—O0-based material, or a
Sn—Al—7n—O0-based material, a two-component metal
oxide such as an In—Zn—0O-based material, a Sn—7Zn—0O-
based material, an Al—Zn—O-based material, a Zn—Mg—
O-based material, a Sn—Mg—O-based material, an
In—Mg—O-based material, or an In—Ga—O-based mate-
rial; an In—O-based material; a Sn—0O-based material; a
Zn—O0-based material; or the like may be used. In addition,
any of the above materials may contain silicon oxide. Here,
for example, an In—Ga—7n—O-based material means
oxide containing indium (In), gallium (Ga), and zinc (Zn),
and there is no particular limitation on the composition ratio.
Further, the In—Ga—Z7n—0-based oxide semiconductor
may contain an element other than In, Ga, and Zn. In this case,
the oxide semiconductor film preferably contains the amount
of oxygen is in excess of the stoichiometric proportion. When
the amount of oxygen is in excess of stoichiometric propor-
tion, carrier generation which results from oxygen vacancy in
the oxide semiconductor film can be suppressed.

[0100] For example, in the case where an In—Zn—O-
based material is used for the oxide semiconductor film, the
atomic ratio thereof'is In/Zn=0.5 to 50, preferably In/Zn=1 to
20, more preferably In/Zn=3 to 15. When the atomic ratio of
Zn is in the above range, the field effect mobility of the
transistor can be improved. Here, when the atomic ratio of the
compound is In:Zn:0=X:Y:Z, the relation Z>1.5X+Y is sat-
isfied.

[0101] A material represented by a chemical formula,
InMO,(Zn0), (m>0) may also be used as the oxide semicon-
ductor film. Here, M represents one or more metal elements
selected from Ga, Al, Mn, and Co. For example, M may be
Ga, Ga and Al, Ga and Mn, Ga and Co, or the like.

[0102] An oxide semiconductor film can be in a single
crystal state, a polycrystalline (also referred to as polycrystal)
state, an amorphous state, or the like.

[0103] An oxide semiconductor film is preferably a CAAC-
OS (c-axis aligned crystalline oxide semiconductor) film.
[0104] The CAAC-OS film is not completely single crystal
nor completely amorphous. The CAAC-OS film is an oxide
semiconductor film with a crystal-amorphous mixed phase
structure where crystal parts are included in an amorphous
phase. Note that in most cases, the crystal part fits inside a
cube whose one side is less than 100 nm. From an observation
image obtained with a transmission electron microscope
(TEM), a boundary between an amorphous part and a crystal
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part in the CAAC-0S film is not clear. Further, with the TEM,
a grain boundary in the CAAC-OS film cannot be found.
Thus, in the CAAC-OS film, a reduction in electron mobility,
due to the grain boundary, is suppressed.

[0105] In each of the crystal parts included in the CAAC-
OS film, a c-axis is aligned in a direction parallel to a normal
vector of a surface where the CAAC-OS film is formed or a
normal vector of a surface ofthe CAAC-OS film, triangular or
hexagonal atomic arrangement which is seen from the direc-
tion perpendicular to the a-b plane is formed, and metal atoms
are arranged in a layered manner or metal atoms and oxygen
atoms are arranged in a layered manner when seen from the
direction perpendicular to the c-axis. Note that, among crystal
parts, the directions of the a-axis and the b-axis of one crystal
part may be different from those of another crystal part. In this
specification, a simple term “perpendicular” includes a range
from 85°t0 95°. In addition, a simple term “parallel” includes
a range from -5° to 5°.

[0106] Inthe CAAC-OS film, distribution of crystal parts is
not necessarily uniform. For example, in the formation pro-
cess of the CAAC-OS film, in the case where crystal growth
occurs from a surface side of the oxide semiconductor film,
the proportion of crystal parts in the vicinity of the surface of
the oxide semiconductor film is higher than that in the vicinity
of the surface where the oxide semiconductor film is formed
in some cases. Further, when an impurity is added to the
CAAC-OS film, the crystal part in a region to which the
impurity is added becomes amorphous in some cases.
[0107] Since the c-axes of the crystal parts included in the
CAAC-OS film are aligned in the direction parallel to a nor-
mal vector of a surface where the CAAC-OS film is formed or
anormal vector of a surface of the CAAC-OS film, the direc-
tions of the c-axes may be different from each other depend-
ing on the shape of the CAAC-OS film (the cross-sectional
shape of the surface where the CAAC-OS film is formed or
the cross-sectional shape of the surface of the CAAC-OS
film). Note that when the CAAC-OS film is formed, the
direction of c-axis ofthe crystal part is the direction parallel to
a normal vector of the surface where the CAAC-OS film is
formed or a normal vector of the surface of the CAAC-OS
film. The crystal part is formed by film formation or by
performing treatment for crystallization such as heat treat-
ment after film formation.

[0108] With use of the CAAC-OS film in a transistor,
change in electric characteristics of the transistor due to irra-
diation with visible light or ultraviolet light can be reduced.
Thus, the transistor has high reliability.

[0109] As the planarization film 216, an organic compound
or an inorganic compound may be used. In the case of using
an organic compound, acrylic, polyimide, and siloxane can be
given, for example.

[0110] The first electrodes 218, the partition wall 220, the
organic EL layer 222, and the second electrode 224 can be
formed using materials similar to those of the first electrodes
104, the partition wall 106, the organic EL layer 112, and the
second electrode 114 described in Embodiment 1.

[0111] As the coloring layers 256, 258, 260, and 262,
appropriate coloring layers are provided. For example, color-
ing layers of red, green, blue, and yellow; or coloring layers of
red, green, blue, and white are selected. Although four kinds
of coloring layers are used in this embodiment, the number of
colors of coloring layers is not limited thereto. For example,
the number of colors of coloring layers may be less than or
equal to 3 or greater than or equal to 5.
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[0112] Inthe display device described in this embodiment,
color images can be displayed in a manner such that white
light emitted from the light-emitting region 242 is radiated
outside through the coloring layer 256, 258, 260, or 262. At
this time, the respective thicknesses of the coloring layers
may be controlled so that color images are displayed with a
higher color rending property.

[0113] With such a structure in which color images are
displayed by white light and coloring layers. a step of sepa-
rately forming light-emitting layers which emit light of dif-
ferent colors is omitted, unlike the case where light-emitting
regions of the respective colors are arranged to form pixels.
Therefore, a display device which has higher definition and
higher reliability can be manufactured.

[0114] TheBM 254 is provided between the coloring layers
in order to prevent color mixture between the coloring layers.
The BM 254 is formed using at least one of metal materials
such as titanium, tantalum, molybdenum, and tungsten; and a
black resin, for example.

[0115] The insulating film 252 may be formed using a
material similar to that of the base insulating film 202.

[0116] As the second substrate 250, a material similar to
that of the second substrate 150 described in Embodiment 1
may be used. That is, a material which has a low moisture
permeability and a light-transmitting property in a visible
light region, and is unlikely to break may be used.

[0117] Since the second electrode 224, the insulating film
252, and the second substrate 250 have light-transmitting
properties in a visible light region, the display device
described in this embodiment has a so-called top emission
structure, in which a light emission surface is on the second
substrate 250 side.

[0118] In addition, a substrate having a high heat dissipa-
tion property is used for the first substrate 200 so that heat is
easily released from the display device. Therefore, reduction
in reliability due to heat can be suppressed.

[0119] Next, an example of a method for manufacturing the

display device having the structure illustrated in FIG. 5A will
be described.

[0120] First, the transistors 240 are manufactured (see FIG.
8A).
[0121] Next, the planarization film 216 is formed over the

transistors 240, and openings through which the drain elec-
trodes 212 of the transistors 240 are exposed are formed. After
that, the plurality of first electrodes 218 in contact with the
drain electrodes 212 through the openings is formed (see FIG.
8B).

[0122] Next, the partition wall 220 that covers end portions
of the first electrodes 218 (see F1G. 8C).

[0123] Next, the organic EL layer 222 is formed over the
first electrodes 218 and the partition wall 220. After that, the
second electrode 224 is formed over the organic EL layer 222
to form the light-emitting region 242 constituted by the first
electrode 218, the organic EL layer 222, and the second
electrode 224 (see F1G. 8D).

[0124] Through the above steps, the transistor 240 and the
light-emitting region 242 can be formed over the first sub-
strate 200.

[0125] Next, the second substrate 250 is prepared and the
insulating film 252 is formed. After that, the BM 254 are
formed (see FIG. 9A). Note that the insulating film 252 is not
necessarily provided.
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[0126] Next, the coloring layers 256, 258, 260, and 262 are
formed over the insulating film 252 and the BM 254 (see FIG.
9B).

[0127] Next, a sealant is applied to an exterior frame of the

first substrate 200 or the second substrate 250, and the first
substrate 200 and the second substrate 250 are bonded to each
other with the sealant, whereby the display device illustrated
in FIG. 5A can be manufactured.

[0128] Further, when a glass substrate having a thickness
greater than 100 um is used as the second substrate 250, a side
of the second substrate 250, in which the insulating film 252
and the BMs 254 are not provided in the side, may be polished
so as to be extremely thin glass having a thickness greater than
or equal to 20 pum and less than or equal to 100 pm.

[0129] A method for manufacturing the display device
illustrated in FIG. 5A, which is different from the above
manufacturing method, will be described below.

[0130] First, a separation layer 302 is deposited over a
substrate 300, and the base insulating film 202 is deposited
over the separation layer 302. As the substrate 300, a silicon
wafer, a glass substrate, a quartz substrate, or the like may be
employed. For the separation layer 302, a metal material such
as tungsten, molybdenum, chromium, copper, or tantalum
may be used.

[0131] The separation layer 302 is a layer which enables
separation at the interface between the separation layer 302
and the base insulating film 202. The adhesion between the
separation layer 302 and the base insulating film 202 needs to
be strong enough for the separation with a trigger after the
display device is manufactured but not strong enough for the
separation during the manufacturing process of the display
device.

[0132] Next, the transistors 240 are manufactured over the
base insulating film 202 (see FIG. 10A).

[0133] Next, the planarization film 216 having openings
through which the drain electrodes 212 of the transistors 240
are exposed is formed, and the plurality of first electrodes 218
in contact with the drain electrode 212 through the openings
is formed. Then, the partition wall 220 that covers end por-
tions of the adjacent first electrodes 218 is formed. Then, the
organic EL layer 222 and the second electrode 224 are
stacked over the first electrodes 218 and the partition wall 220
(see FIG. 10B).

[0134] Next, the separation layer 302 and the base insulat-
ing film 202 is separated from the end portion, which is
triggered by laser treatment or the like (see FIG. 10C).
[0135] Next, the first substrate 200 is bonded to the base
insulating film 202 with an adhesive 304 provided therebe-
tween (see FIG. 10D).

[0136] Through the above steps, the transistor 240 and the
light-emitting region 242 can be formed over the first sub-
strate 200.

[0137] The second substrate 250 side can also be formed in
a similar manner.

[0138] Inasimilar manner, a separation layer 352 is depos-
ited over a substrate 350, and the insulating film 252 is depos-
ited over the separation layer 352. The substrate 350 and the
separation layer 352 may have structures similar to those of
the substrate 300 and the separation layer 302.

[0139] Next, the BM 254 is formed over the insulating film
252 (see FIG. 11A).

[0140] Next, the coloring layers 256, 258, 260, and 262 are
formed over the insulating film 252 and the BM 254 (see FIG.
11B). Note that the coloring layers 256, 258, 260, and 262 are
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not necessarily formed so as to be overlapped with each other
but only needs to be formed so that regions where the BM 254
is not formed is filled with the coloring layers 256, 258, 260,
and 262.

[0141] Next, the separation layer 352 and the insulating
film 252 are separated from the end portion, which is trig-
gered by laser treatment or the like (see FIG. 11C).

[0142] Next, the second substrate 250 is bonded to the
insulating film 252 with an adhesive 308 provided therebe-
tween (see FIG. 11D).

[0143] Through the above steps, the second substrate 250
including the BMs 254 and the coloring layers 256, 258, 260,
and 262 can be manufactured.

[0144] The first substrate 200 and the second substrate 250
are bonded to each other with a sealant, whereby a display
device similar to the display device illustrated in FIG. 5A can
be manufactured.

[0145] Alternatively, the display device illustrated in FIG.
5A may be manufactured in a manner such that the structure
illustrated in FIG. 10B and the structure illustrated in FIG.
11B are bonded to each other with a sealant (see FIG. 12A);
the light-emitting device and the substrates are separated at
the interface between the substrate 300 and the separation
layer 302 and the interface between the substrate 350 and the
separation layer 352 (see FIG. 12B); and both surfaces of the
light-emitting device are sealed with the first substrate 200
and the second substrate 250 (see FIG. 12C).

[0146] Although the step of forming the separation layers
on both the first substrate 200 side and the second substrate
250 side 1s described in this embodiment, a separation layer
may be formed only on the first substrate 200 side or only on
the second substrate 250 side without limitation thereto.
[0147] Through the above steps, the display device capable
of displaying color images, to which the light-emitting device
utilizing organic EL is applied, can be manufactured.

[0148] Since a material having flexibility and a high heat
dissipation property is used for the first substrate 200 and a
substrate having flexibility and moisture impermeability is
used for the second substrate 250, the display device
described in this embodiment has less deterioration due to
moisture and heat and has high resistance to bending and
shock.

[0149] In addition, since light-emitting layers that emit
light of different colors are not separately formed, a display
device which has high definition and high reliability can be
manufactured.

[0150] This embodiment can be combined with any of the
other enmbodiments as appropriate.

Embodiment 3

[0151] In this embodiment, examples of a lighting device
and a display device to which Embodiment 1 or Embodiment
2 is applied will be described.

[0152] FIG. 13A illustrates a portable information termi-
nal. The portable information terminal includes a housing
9300, a button 9301, a microphone 9302, a display portion
9303, a speaker 9304, and a camera 9305, and has a function
as a mobile phone. The display device according to one
embodiment of the present invention can be applied to the
display portion 9303. By applying the display device accord-
ing to one embodiment of the present invention, a portable
information terminal which has high definition and high reli-
ability can be obtained.
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[0153] FIG. 13B illustrates a panel-type lighting device.
The panel-type lighting device includes a housing 9310 and a
light-emitting portion 9311. The display device according to
one embodiment of the present invention can be applied to the
light-emitting portion 9311. By applying the display device
according to one embodiment of the present invention, a
lighting device of a plane emission type, which has high
resistance to bending and shock, can be obtained.

[0154] This embodiment can be combined with any of the
other embodiments as appropriate.

[0155] This application is based on Japanese Patent Appli-
cation Serial No. 2011-028866 filed with Japan Patent Office
on Feb. 14, 2011, the entire contents of which are hereby
incorporated by reference.

1. (canceled)

2. A display device comprising:

a first substrate having flexibility;

a base insulating film over the first substrate;

first and second transistors over the base insulating film;

a planarization film covering the first and the second tran-
sistors and having a first opening and a second opening;

first and second electrodes electrically connected to an
electrode of the first transistor through the first opening
and an electrode of the second transistor through the
second opening, respectively;

a first partition wall covering an end portion of the first
electrode and an end portion of the second electrode;

an organic EL layer over the first electrode;

a third electrode having a light-transmitting property in a
visible light region over the organic EL layer;

a second substrate having a vapor permeability coefficient
lower than or equal to 1x1077 g/(m*day);

a plurality of coloring layers and a black matrix between
the coloring layers, wherein the plurality of coloring
layers and the black matrix are provided on the second
substrate; and

a sealant,

wherein the first substrate and the second substrate are
bonded to each other with the sealant.

3. The display device according to claim 2, wherein the first

substrate comprises one of stainless steel and duralumin.

4. The display device according to claim 2, wherein the
second substrate is a glass substrate having a thickness greater
than or equal to 20 um and less than or equal to 100 pm.

5. The display device according to claim 2, wherein the
second substrate comprises a stacked body that includes one
of a sheet having a gas barrier property and a resin, and a film
including two or more materials selected from silicon oxide,
silicon oxynitride, silicon nitride oxide, silicon nitride, alu-
minum oxide, aluminum oxynitride, aluminum nitride oxide,
aluminum nitride, silicon carbide, diamond-like carbon, or a
high molecular material, provided over the one of the sheet
having the gas barrier property and the resin.

6. The display device according to claim 2, wherein a space
between the first substrate and the second substrate is filled
with an organic compound having a light-transmitting prop-
erty in a visible light region or an inorganic compound having
a light-transmitting property in a visible light region.

7. The display device according to claim 2, further com-
prising a structure with a lens shape over the second substrate,
the structure including a resin.
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8. A light-emitting device comprising:

a first substrate having flexibility;

first and second electrodes over the first substrate having
flexibility;

a first partition wall covering an end portion of the first
electrode and an end portion of the second electrode;

an organic EL layer over the first electrode;

a third electrode having a light-transmitting property in a
visible light region over the organic EL layer;

a second substrate having a vapor permeability coefficient
lower than or equal to 1x10~7 g/(m*-day);

a plurality of coloring layers and a black matrix between
the coloring layers, wherein the plurality of coloring
layers and the black matrix are provided between the
first substrate and the second substrate; and

a sealant,

wherein the first substrate and the second substrate are
bonded to each other with the sealant.

9. The light-emitting device according to claim 8, wherein
the first substrate comprises one of stainless steel and duralu-
min.

10. The light-emitting device according to claim 8, wherein
the second substrate is a glass substrate having a thickness
greater than or equal to 20 pm and less than or equal to 100
pm.
11. The light-emitting device according to claim 8, wherein
the second substrate comprises a stacked body that includes
one of a sheet having a gas barrier property and a resin, and a
film including two or more materials selected from silicon
oxide, silicon oxynitride, silicon nitride oxide, silicon nitride,
aluminum oxide, aluminum oxynitride, aluminum nitride
oxide, aluminum nitride, silicon carbide, diamond-like car-
bon, or ahigh molecular material, provided over the one of the
sheet having the gas barrier property and the resin.

12. The light-emitting device according to claim 8, wherein
a space between the first substrate and the second substrate is
filled with an organic compound having a light-transmitting
property in a visible light region or an inorganic compound
having a light-transmitting property in a visible light region.

13. The light-emitting device according to claim 8, further
comprising a structure with a lens shape over the second
substrate, the structure including a resin.

14. A light-emitting device comprising:

a first substrate having flexibility;

first and second electrodes over the first substrate having
flexibility;
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a first partition wall covering an end portion of the first
electrode and an end portion of the second electrode;

an organic EL layer over the first electrode;

a third electrode having a light-transmitting property in a
visible light region over the organic EL layer;

a second substrate having a vapor permeability coefficient
lower than or equal to 11077 g/(m*-day);

a plurality of coloring layers and a black matrix between
the coloring layers, wherein the plurality of coloring
layers and the black matrix are provided between the
first substrate and the second substrate; and

a sealant,

wherein the first substrate and the second substrate are
bonded to each other with the sealant, and

wherein the organic EL layer is capable of emitting white
light.

15. The light-emitting device according to claim 14,

wherein the first substrate comprises one of stainless steel and
duralumin.

16. The light-emitting device according to claim 14,
wherein the second substrate is a glass substrate having a
thickness greater than or equal to 20 um and less than or equal
to 100 pm.

17. The light-emitting device according to claim 14,
wherein the second substrate comprises a stacked body that
includes one of a sheet having a gas barrier property and a
resin, and a film including two or more materials selected
from silicon oxide, silicon oxynitride, silicon nitride oxide,
silicon nitride, aluminum oxide, aluminum oxynitride, alu-
minum nitride oxide, aluminum nitride, silicon carbide, dia-
mond-like carbon, or a high molecular material, provided
over the one of the sheet having the gas barrier property and
the resin.

18. The light-emitting device according to claim 14,
wherein a space between the first substrate and the second
substrate is filled with an organic compound having a light-
transmitting property in a visible light region or an inorganic
compound having a light-transmitting property in a visible
light region.

19. The light-emitting device according to claim 14, further
comprising a structure with a lens shape over the second
substrate, the structure including a resin.
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