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A light-emitting device which includes a semiconductor
layer; a first insulating layer over the semiconductor layer; a
gate electrode and a first conductive layer over the first insu-
lating layer; a second insulating layer over the gate electrode
and the first conductive layer; source and drain electrodes and
a second conductive layer over the second insulating layer; a
third insulating layer over the source and drain electrodes and
the second conductive layer; a first electrode and a third
conductive layer over the third insulating layer; a planariza-
tion film covering an end portion of the first electrode; an
electroluminescent layer over the first electrode: and asecond
electrode over the electroluminescent layer and the planariza-
tion film is provided. The second electrode is electrically
connected to the third conductive layer through an opening
portion provided in the planarization film. The opening por-
tion overlaps with the first, second, and third conductive
layers.
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LIGHT-EMITTING DEVICE, DISPLAY
DEVICE, AND SEMICONDUCTOR DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Thetechnical field ofthe present invention relates to
a light-emitting device, a display device (e.g., an EL display
device or a liquid crystal display device), a semiconductor
device, and the like.

[0003] 2. Description of the Related Art

[0004] Patent Document 1 discloses a light-emitting device
in which a pixel electrode is placed over a wiring, which is
used for a pixel circuit, with an insulating layer provided
therebetween.

REFERENCE

Patent Document

[0005] [Patent Document 1] Japanese Published Patent
Application No. 2003-257657

SUMMARY OF THE INVENTION

[0006] When the structure in Patent Document 1 is
employed, a pixel electrode is the only conductive layer
which is on and in contact with an insulating layer, and thus a
region in which the pixel electrode is not formed has a space
in which a conductive layer can be placed.

[0007] Inview of the above, the first object of one embodi-
ment of the present invention is to make efficient use of a
space existing in a region in which a pixel electrode is not
formed.

[0008] Thesecond object of one embodiment of the present
invention is to reduce parasitic capacitance formed in an
intersection portion of wirings.

[0009] Theinventiontobedisclosed below achieves at least
one of the first object and the second object.

[0010] The first object can be achieved by forming, in a
region in which a pixel electrode is not formed, an auxiliary
wiring (auxiliary electrode), a connection wiring which con-
nects one transistor and another transistor, a capacitor elec-
trode, or the like.

[0011] Inthe case where a first wiring and a second wiring
intersect with each other, a first opening portion and a second
opening portionare provided in the first wiring and the second
wiring, respectively.

[0012] Further, the second object can be achieved in the
following manner: the first opening portion and the second
opening portion are placed in an intersection portion of the
first wiring and the second wiring, and part or the whole of the
first opening portion does not overlap with the second open-
ing portion.

[0013] For example, it is possible to provide a light-emit-
ting device which includes a semiconductor layer; a first
insulating layer over the semiconductor layer; a gate elec-
trode and a first conductive layer over the first insulating
layer; a second insulating layer over the gate electrode and the
first conductive layer; a source electrode, a drain electrode,
and a second conductive layer over the second insulating
layer; a third insulating layer over the source electrode, the
drain electrode, and the second conductive layer; a first elec-
trode and a third conductive layer over the third insulating
layer; a planarization film covering an end portion of the first
electrode; an electroluminescent layer over the first electrode;
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and a second electrode over the electroluminescent layer and
the planarization film. The second electrode is electrically
connected to the third conductive layer through an opening
portion provided in the planarization film. The opening por-
tion overlaps with the first conductive layer, the second con-
ductive layer, and the third conductive layer.

[0014] Itis also possible to provide a light-emitting device
which includes a gate electrode and a first conductive layer; a
first insulating layer over the gate electrode and the first
conductive layer; a semiconductor layer and a second con-
ductive layer over the first insulating layer; a source electrode
and a drain electrode over the semiconductor layer; a second
insulating layer over the source electrode, the drain electrode,
and the second conductive layer; a first electrode and a third
conductive layer over the second insulating layer; a planariza-
tion film covering an end portion of the first electrode; an
electroluminescent layer over the first electrode; and a second
electrode over the electroluminescent layer and the planariza-
tion film. The second electrode is electrically connected to the
third conductive layer through an opening portion provided in
the planarization film. The opening portion overlaps with the
first conductive layer, the second conductive layer, and the
third conductive layer.

[0015] In the above light-emitting device, it is preferable
that one of the first conductive layer, and the second conduc-
tive layer be a dummy electrode, and the other of the first
conductive layer and the second conductive layer be a wiring.
[0016] In the above light-emitting device, it is preferable
that one of the first conductive layer and the second conduc-
tive layer be a first dummy electrode, and the other of the first
conductive layer and the second conductive layer be a second
dummy electrode.

[0017] In the above light-emitting device, it is preferable
that one of the first conductive layer and the second conduc-
tive layer be a first wiring, the other of the first conductive
layer and the second conductive layer be a second wiring, and
the opening portion be provided in an intersection portion of
the first wiring and the second wiring.

[0018] In the above light-emitting device, it is preferable
that a first opening portion be provided in the first conductive
layer, and a periphery of the first opening portion be located
inside a periphery of the opening portion.

[0019] In the above light-emitting device, it is preferable
that a second opening portion be provided in the second
conductive layer, and a periphery of the second opening por-
tion be located inside the periphery of the opening portion.
[0020] In the above light-emitting device, it is preferable
that a first opening portion be provided in the first conductive
layer, a second opening portion be provided in the second
conductive layer, and a periphery of the first opening portion
and a periphery of the second opening portion be located
inside the periphery of the opening portion.

[0021] In the above light-emitting device, it is preferable
that the first conductive layer be in the same layer as the gate
electrode, the second conductive layer be in the same layer as
the source electrode and the drain electrode, and the third
conductive layer be in the same layer as the first electrode.
[0022] Itisalso possible to provide a display device which
includes a first transistor, a second transistor, a first wiring, a
second wiring, a third wiring, and a pixel electrode. The first
transistor and the second transistor are inverted-staggered
transistors. One of a source and a drain of the first transistor is
electrically connected to the first wiring. A gate of the first
transistor is electrically connected to the second wiring. One
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of a source and a drain of the second transistor is electrically
connected to the third wiring. The other of the source and the
drain of the second transistor is electrically connected to the
pixel electrode. The other of the source and the drain of the
first transistor and a gate of the second transistor are electri-
cally connected to each other through a connection wiring in
the same layer as the pixel electrode.

[0023] In the above display device, it is preferable that a
capacitor be also provided, a gate electrode of the second
transistor double as one electrode of the capacitor, and the
third wiring double as the other electrode of the capacitor.
[0024] In the above display device, it is preferable that a
conductive layer in the same layer as the pixel electrode be
also provided, the conductive layer overlap with the third
wiring, and the conductive layer be electrically connected to
the gate electrode of the second transistor.

[0025] In the above display device, it is preferable that the
conductive layer be electrically connected to the gate elec-
trode of the second transistor inside an opening portion pro-
vided in the third wiring.

[0026] Itis also possible to provide a semiconductor device
which includes a transistor, a first wiring, and a second wir-
ing. The first wiring is electrically connected to one of a
source and a drain of the transistor. The second wiring is
electrically connected to a gate of the transistor. The first
wiring has a first opening portion. The second wiring has a
second opening portion. The first opening portion and the
second opening portion are provided in an intersection por-
tion of the first wiring and the second wiring. The intersection
portion has a region in which the first opening portion and the
second opening portion do not overlap with each other.
[0027] Itis also possible to provide a semiconductor device
which includes a transistor, a first wiring, a second wiring, a
third wiring, and a capacitor. The first wiring is electrically
connected to one of a source and a drain of the transistor. The
second wiring is electrically connected to a gate of the tran-
sistor. The third wiring is electrically connected to one elec-
trode of the capacitor. The other of the source and the drain of
the transistor and the other electrode of the capacitor are
electrically connected to each other. The first wiring has a first
opening portion. The third wiring has a third opening portion.
The first opening portion and the third opening portion are
provided in an intersection portion of the first wiring and the
third wiring. The intersection portion has a region in which
the first opening portion and the third opening portion do not
overlap with each other.

[0028] Itisalso possible to provide a semiconductor device
which includes a transistor, a first wiring, a second wiring, a
third wiring, and a capacitor. The first wiring is electrically
connected to one of a source and a drain of the transistor. The
second wiring is electrically connected to a gate of the tran-
sistor. The third wiring is electrically connected to one elec-
trode of the capacitor. The other of the source and the drain of
the transistor and the other electrode of the capacitor are
electrically connected to each other. The first wiring has a first
opening portion. The second wiring has a second opening
portion. The third wiring has a third opening portion. The first
wiring has a fourth opening portion. The first opening portion
and the second opening portion are provided in a first inter-
section portion of the first wiring and the second wiring. The
third opening portion and the fourth opening portion are
provided in a second intersection portion of the first wiring
and the third wiring. The first intersection portion has a region
in which the first opening portion and the second opening

Jul. 25,2013

portion do not overlap with each other. The second intersec-
tion portion has a region in which the third opening portion
and the fourth opening portion do not overlap with each other.
[0029] Note that in this specification, a dummy electrode
(an electrically isolated electrode or a floating electrode)
means an electrode in an electrically floating state to which no
current or voltage is supplied.

[0030] Note that in this specification, a dummy semicon-
ductor layer (an electrically isolated semiconductor layer or a
floating semiconductorlayer) means a semiconductor layer in
an electrically floating state to which no current or voltage is
supplied.

[0031] Further, in this specification, “A is in the same layer
as B” means that “A and B have been formed in the same step”
or “A and B have been formed using the same material
[0032] “A and B have been formed in the same step” or “A
and B have been formed using the same material” means that,
for example, A and B have been formed by patterning a
predetermined film (starting film).

[0033] Note that patterning refers to, for example, a process
in which a mask is formed over a predetermined film (starting
film), the predetermined film (starting film) is processed into
apredetermined shape with the use of the mask, and the mask
is removed.

[0034] Therefore, the concept that “A and B have been
formed in the same step” or “A and B have been formed using
the same material” includes the concept that “A and B have
been formed using the same starting film.”

[0035] In another example where A and B are formed by a
printing method (e.g., an ink-jet method or a letterpress print-
ing method), “A and B have been formed in the same step” or
“A and B have been formed using the same material” means
that printing have been performed such that patterns of both A
and B are formed.

[0036] By achieving the first object, a space existing in a
region in which a pixel electrode is not formed can be effi-
ciently used.

[0037] By achieving the second object, parasitic capaci-
tance formed in an intersection portion of wirings can be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG. 1 illustrates an example of a light-emitting
device.
[0039] FIG. 2 illustrates an example of a light-emitting
device.
[0040] FIG. 3 illustrates an example of a light-emitting
device.
[0041] FIG. 4 illustrates an example of a light-emitting
device.
[0042] FIG. 5 illustrates an example of a light-emitting
device.
[0043] FIG. 6 illustrates an example of a light-emitting
device.
[0044] FIGS. 7A to 7C illustrate an example of a light-

emitting device.

[0045] FIG. 8 illustrates an example of a light-emitting
device.
[0046] FIG. 9 illustrates an example of a light-emitting
device.
[0047] FIGS.10A and 10B illustrate an example of a light-

emitting device.
[0048] FIGS.11A and 11B illustrate an example of a light-
emitting device.
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[0049] FIGS.12A and 12B illustrate an example of a light-
emitting device.
[0050] FIGS.13A and 13B illustrate an example of a light-
emitting device.
[0051] FIGS. 14A and 14B illustrate an example of a light-
emitting device.

[0052] FIG. 15 illustrates an example of a light-emitting
device.
[0053] FIG. 16 illustrates an example of a light-emitting
device.
[0054] FIGS.17A and 17B illustrate an example of a light-

emitting device.

[0055] FIGS. 18A and 18B illustrate an example of a light-
emitting device.

[0056] FIG. 19 illustrates an example of a light-emitting
device.

[0057] FIG. 20 illustrates an example of a light-emitting
device.

[0058] FIG. 21 illustrates an example of a light-emitting
device.

[0059] FIG. 22 illustrates an example of a light-emitting
device.

[0060] FIG. 23 illustrates an example of a light-emitting
device.

[0061] FIG. 24 illustrates an example of a light-emitting
device.

[0062] FIG. 25 illustrates an example of a light-emitting
device.

[0063] FIG. 26 illustrates an example of a light-emitting
device.

[0064] FIG. 27 illustrates an example of a light-emitting
device.

[0065] FIG. 28 illustrates an example of a light-emitting
device.

[0066] FIGS. 29A to 29C each illustrate an example of a
light-emitting device.

[0067] FIGS.30A and 30B illustrate an example of a light-
emitting device.

[0068] FIGS.31A and 31B illustrate an example of a semi-
conductor device.

[0069] FIGS. 32A and 32B illustrate examples of semicon-
ductor devices.

DETAILED DESCRIPTION OF THE INVENTION

[0070] Embodiments will be described with reference to
the drawings.
[0071] Itis easily understood by those skilled in the art that

modes and details thereof can be modified in various ways
without departing from the spirit and scope of the present
invention.

[0072] Thus, the present invention should not be inter-
preted as being limited to what is described in the embodi-
ments described below.

[0073] In the structures to be given below, the same por-
tions or portions having similar functions are denoted by the
same reference numerals in different drawings, and explana-
tion thereof will not be repeated.

[0074] Some or all of the following embodiments can be
combined as appropriate.

Embodiment 1

[0075]
FIG. 1.

An example of a light-emitting device is shown in
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[0076] A semiconductor layer 1110 is formed over a sub-
strate 1050 having an insulating surface.

[0077] An insulating layer 1111 is formed over the semi-
conductor layer.

[0078] The semiconductor layer includes at least a channel
formation region, a source region, and a drain region.
[0079] The insulating layer 1111 corresponds to a gate
insulating film of a transistor 1100.

[0080] A conductive layer 1112 is formed over the insulat-
ing layer 1111.
[0081] The conductive layer 1112 corresponds to a gate

electrode of the transistor 1100 and is formed so as to overlap
with the channel formation region.

[0082] Aninsulating layer 1113 is formed over the conduc-
tive layer 1112.
[0083] The insulating layer 1113 corresponds to an inter-

layer insulating film.

[0084] A conductive layer 1114 and a conductive layer
1115 are formed over the insulating layer 1113.

[0085] The conductive layer 1114 corresponds to one of a
source electrode and a drain electrode of the transistor 1100.
[0086] The conductive layer 1114 is electrically connected
to one of the source region and the drain region of the semi-
conductor layer through a contact hole formed in the insulat-
ing layer 1111 and the insulating layer 1113.

[0087] The conductive layer 1115 corresponds to the other
of the source electrode and the drain electrode of the transistor
1100.

[0088] The conductive layer 1115 is electrically connected
to the other of the source region and the drain region of the
semiconductor layer through a contact hole formed in the
insulating layer 1111 and the insulating layer 1113.

[0089] Aninsulating layer 1120 is formed over the conduc-
tive layer 1114 and the conductive layer 1115.

[0090] The insulating layer 1120 corresponds to an inter-
layer insulating film.

[0091] A conductive layer 1211 and a conductive layer
1212 are formed over the insulating layer 1120.

[0092] The conductive layer 1211 corresponds to a first
electrode (a pixel electrode or a lower electrode) of a light-
emitting element.

[0093] The conductive layer 1211 is electrically connected
to the conductive layer 1115 through a contact hole formed in
the insulating layer 1120.

[0094] The conductive layer 1212 is electrically connected
to a conductive layer 1230 which corresponds to a second
electrode (a counter electrode or an upper electrode) of the
light-emitting element, and functions as an auxiliary wiring
(auxiliary electrode) of the conductive layer 1230.

[0095] Note that for a reduction in the number of steps, the
conductive layer 1211 and the conductive layer 1212 are
preferably formed in the same step. In other words, the con-
ductive layer 1211 is preferably in the same layer as the
conductive layer 1212.

[0096] It is needless to say that the conductive layer 1211
and the conductive layer 1212 may be formed in different
steps.

[0097] Aninsulating layer 1130 is formed over the conduc-
tive layer 1211 and the conductive layer 1212.

[0098]
layer.

The insulating layer 1130 corresponds to a partition
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[0099] In the insulating layer 1130, an opening portion for
exposing part ofa surface of the conductive layer 1211 and an
opening portion for exposing part of a surface of the conduc-
tive layer 1212 are provided.

[0100] In other words, the insulating layer 1130 covers an
end portion of the conductive layer 1211 and end portions of
the conductive layer 1212.

[0101] Anelectroluminescent layer 1220 (an EL layer or an
electric field light-emitting layer) is formed over the conduc-
tive layer 1211 and the insulating layer 1130.

[0102] The conductive layer 1230 is formed over the elec-
troluminescent layer 1220, the insulating layer 1130, and the
conductive layer 1212.

[0103] Inother words, the conductive layer 1230 is electri-
cally connected to the conductive layer 1212 through an
opening portion (contact hole) provided in the insulating
layer 1130.

[0104] The conductive layer 1230 corresponds to the sec-
ond electrode (the counter electrode or the upper electrode) of
the light-emitting element.

[0105] With the structure illustrated in FIG. 1, the conduc-
tive layer 1212 which is formed in a region in which the
conductive layer 1211 is not formed can be used as the aux-
iliary wiring of the conductive layer 1230.

[0106] Thus, a space in aregion in which the pixel electrode
is not formed can be efficiently used.

[0107] Note that although the transistor 1100 which is pro-
vided over the substrate 1050 in FIG. 1 is a top-gate TFT, the
transistor 1100 may be a bottom-gate TFT, or a transistor
formed using a silicon wafer, an SOI substrate, or the like.
[0108] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 2

[0109] The case where a planarization film is used as the
partition layer will be described.

[0110] A planarization film refers to an insulating film hav-
ing a plane surface.

[0111] Typical examples of a planarization film include an
insulating film which is formed in such a manner that a liquid
raw material is discharged on a substrate and then cured.
[0112] An organic insulating film is one of examples of an
insulating film which is formed in such a manner that a liquid
raw material is discharged on a substrate and then cured.
[0113] Examples of an organic insulating film include a
polyimide film, an acrylic film, and a siloxane film.

[0114] Since a liquid raw material is used for an organic
insulating film, the larger the height of a structure formed
under the film is, the shorter the distance between the struc-
ture and a surface of the film is.

[0115] Therefore, the larger the height of the structure
formed under the film is, the smaller the depth of the opening
portion is.

[0116] Note that instead of the planarization film, for
example, an insulating film whose surface is planarized by
polishing using chemical mechanical polishing (CMP) or the
like may be used.

[0117] The insulating film whose surface is polished is
formed in such a manner that an insulating film whose surface
reflects unevenness of a structure under the insulating film is
formed, and then the surface is planarized by polishing; thus,
the shape of the insulating film is similar to that of an insu-
lating film formed using a liquid raw material.
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[0118] Examples of a structure in which the bottom surface
of the opening portion is raised in view of the above are shown
in FIG. 2 and FIG. 3.

[0119] A structure in FIG. 2 is different from that in FIG. 1
in that a conductive layer 1300 is provided.

[0120] For a reduction in the number of steps, the conduc-
tive layer 1300 is preferably formed in the same step as the
gate electrode of the transistor 1100.

[0121] A structure in FIG. 3 is different from that in FIG. 1
in that a conductive layer 1400 is provided.

[0122] For a reduction in the number of steps, the conduc-
tive layer 1400 is preferably formed in the same step as the
source electrode and the drain electrode of the transistor
1100.

[0123] The conductive layer 1300 or the conductive layer
1400 is, for example, a wiring used for the light-emitting
device, a dummy electrode (an electrically isolated electrode
or a floating electrode), or the like.

[0124] As the wiring used for the light-emitting device, for
example, a gate wiring, a capacitor wiring, a signal line, a
power supply line, an erase line, or the like can be used.
[0125] The dummy electrode (the electrically isolated elec-
trode or the floating electrode) is an electrode which is elec-
trically separated from the wiring or electrode used for the
light-emitting device.

[0126] Further, the conductive layer 1300 or the conductive
layer 1400 is formed so as to overlap with the opening portion
formed in the insulating layer 1130 for the electrical connec-
tion between the conductive layer 1212 and the conductive
layer 1230.

[0127] Note that at least an edge (an end or a periphery) of
the opening portion is formed so as to overlap with the con-
ductive layer 1300 or the conductive layer 1400.

[0128] When the conductive layer is placed so as to overlap
with the opening portion as described above, the possibility of
disconnection of the conductive layer 1230 can be lowered.
[0129] In other words, the bottom surface of the opening
portion is raised by providing the conductive layer under the
opening portion, whereby a step formed by the opening por-
tion becomes small.

[0130] Further, when the step formed by the opening por-
tion is small, the possibility of disconnection of the conduc-
tive layer 1230 can be lowered.

[0131] Note that in FIG. 2 and FIG. 3, a dummy semicon-
ductor layer (an electrically isolated semiconductor layer or a
floating semiconductor layer) is preferably placed so as to
overlap with the opening portion, in which case the possibil-
ity of disconnection of the conductive layer 1230 can be
further lowered.

[0132] The dummy semiconductor layer is preferably
formed in the same step as the semiconductor layer of the
transistor.

[0133] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 3

[0134] Anexample ofa structure in FIG. 4 is different from
the structure in FIG. 1 in that both the conductive layer 1300
and the conductive layer 1400 are provided. Note that in FIG.
4, a planarization film is used as the partition layer.

[0135] For a reduction in the number of steps, the conduc-
tive layer 1300 is preferably formed in the same step as the
gate electrode of the transistor 1100.
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[0136] For a reduction in the number of steps, the conduc-
tive layer 1400 is preferably formed in the same step as the
source electrode and the drain electrode of the transistor
1100.

[0137] Itis preferable to provide both the conductive layer
1300 and the conductive layer 1400 as shown in FIG. 4
because in that case, the possibility of disconnection of the
conductive layer 1230 can be lower than that in the structures
in FIG. 2 and FIG. 3.

[0138] The conductive layer 1300 or the conductive layer
1400 is, for example, a wiring used for the light-emitting
device, a dummy electrode (an electrically isolated electrode
or a floating electrode), or the like.

[0139] As the wiring used for the light-emitting device, for
example, a gate wiring, a capacitor wiring, a signal line, a
power supply line, an erase line, or the like can be used.
[0140] Thedummy electrode (the electrically isolated elec-
trode or the floating electrode) is an electrode which is elec-
trically separated from the wiring or electrode used for the
light-emitting device.

[0141] For example, when an opening portion is provided
in an intersection portion of two wirings, the conductive layer
1300 and the conductive layer 1400 correspond to a first
wiring and a second wiring, respectively.

[0142] For example, when one wiring and a dummy elec-
trode overlap with an opening portion, the conductive layer
1300 corresponds to one of the wiring and the dummy elec-
trode, and the conductive layer 1400 corresponds to the other
of the wiring and the dummy electrode.

[0143] For example, when two dummy electrodes overlap
with an opening portion, the conductive layer 1300 corre-
sponds to a first dummy electrode, and the conductive layer
1400 corresponds to a second dummy electrode.

[0144] Note that in FIG. 4, a dummy semiconductor layer
(an electrically isolated semiconductor layer or a floating
semiconductor layer) is preferably placed so as to overlap
with the opening portion, in which case the possibility of
disconnection of the conductive layer 1230 can be further
lowered.

[0145] The dummy semiconductor layer is preferably
formed in the same step as the semiconductor layer of the
transistor.

[0146] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 4

[0147] In the case where a planarization film is used as the
partition layer, a dummy electrode or a dummy semiconduc-
tor layer may be placed under the pixel electrode so that the
possibility of disconnection in a light-emitting region is low-
ered.

[0148] Tt is needless to say that both the dummy electrode
and the dummy semiconductor layer may be placed under the
pixel electrode.

[0149] The dummy semiconductor layer is preferably
formed in the same step as the semiconductor layer of the
transistor.

[0150] The dummy electrode is preferably formed in the
same step as the gate electrode of the transistor.

[0151] The dummy electrode is preferably formed in the
same step as the source electrode and the drain electrode of
the transistor.
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[0152] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 5

[0153] FIG. 5, FIG. 6, and FIGS. 7A to 7C illustrate an
example of a light-emitting device including a channel-
etched TFT that is a kind of an inverted-staggered TFT.
[0154] FIG. 5is a circuit diagram of a pixel circuit used for
the light-emitting device which is illustrated in FIG. 6 and
FIGS. 7TA t0 7C.

[0155] The pixel circuit illustrated in FIG. 5 includes a
transistor Tr1, atransistor Tr2, a wiring G, awiring S, a wiring
V, and a light-emitting element EL (EL element).

[0156] The transistor Trl has the function of controlling
conduction and non-conduction of the transistor Tr2.

[0157] The transistor Trl is also called a switching transis-
tor.
[0158] The transistor Tr2 has the function of controlling

current supplied to the light-emitting element EL.

[0159] The transistor Tr2 is also called a driver transistor.
[0160] The wiring G corresponds to a gate line, for
example.

[0161] Thegateline is electrically connected to a gate of the

transistor Trl, and has the function of supplying a signal that
controls conduction and non-conduction of the transistor Tr1.

[0162] The wiring S corresponds to a signal line, for
example.

[0163] Thesignal line has the function of supplying a video
signal.

[0164] ThewiringV corresponds to a power supply line, for
example.

[0165] Thepower supply line has the function of supplying

current or voltage.

[0166] The wiring G is electrically connected to the gate of
the transistor Trl.

[0167] The wiring S is electrically connected to one of a
source and a drain of the transistor Trl.

[0168] The wiring V is electrically connected to one of a
source and a drain of the transistor Tr2.

[0169] The light-emitting element EL is electrically con-
nected to the other of the source and the drain of the transistor
Tr2.

[0170] Theotherofthe source and the drain ofthe transistor
Trl is electrically connected to a gate of the transistor Tr2.
[0171] FIG. 7A corresponds to a cross-sectional view taken
along line A-B in FIG. 6.

[0172] FIG. 7A also corresponds to a cross-sectional view
of the transistor Tr2 in FIG. 5.

[0173] FIG. 7B corresponds to a cross-sectional view taken
along line C-D in FIG. 6.

[0174] FIG. 7B also corresponds to a cross-sectional view
of a connection portion of the other of the source and the drain
of the transistor Tr1 and the gate of the transistor Tr2 in FIG.
5.

[0175] FIG. 7C corresponds to a cross-sectional view taken
along line E-F in FIG. 6.

[0176] FIG. 7C also corresponds to a cross-sectional view
of the transistor Tr1 in FIG. 5.

[0177] Further, in FIG. 6 and FIGS. 7A to 7C, a conductive
layer 101 and a conductive layer 102 are formed over a
substrate 50 having an insulating surface.

[0178] Theconductive layer 101 corresponds to a gate elec-
trode of the transistor Tr2.
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[0179] Further, the conductive layer 101 also functions as
part of a connection wiring for electrical connection between
the other of the source and the drain of the transistor Trl and
the gate of the transistor Tr2.

[0180] Theconductive layer 102 corresponds to a gate elec-
trode of the transistor Trl.

[0181] The conductive layer 102 also functions as the wir-
ing G (gate line).

[0182] An insulating layer 200 is formed over the conduc-
tive layer 101 and the conductive layer 102.

[0183] Theinsulating layer 200 functions as a gate insulat-
ing film of the transistor Trl and a gate insulating film of the
transistor Tr2.

[0184] A semiconductor layer 301 and a semiconductor
layer 302 are formed over the insulating layer 200.

[0185] Thesemiconductor layer 301 corresponds to asemi-
conductor layer of the transistor Tr2.

[0186] Thesemiconductorlayer 302 corresponds to asemi-
conductor layer of the transistor Tr1.

[0187] A conductive layer 401 and a conductive layer 402
are formed over the semiconductor layer 301.

[0188] The conductive layer 401 corresponds to one of a
source electrode and a drain electrode of the transistor Tr2.
[0189] The conductive layer 401 also functions as a con-
nection wiring connected to a conductive layer 601 that is a
pixel electrode.

[0190] Theconductive layer 402 corresponds to the other of
the source electrode and the drain electrode of the transistor
Tr2.

[0191] The conductive layer 402 also functions as the wir-
ing V (power supply line).

[0192] A conductive layer 403 and a conductive layer 404
are formed over the semiconductor layer 302.

[0193] The conductive layer 403 corresponds to one of a
source electrode and a drain electrode of the transistor Trl.
[0194] Further, the conductive layer 403 also functions as
part of a connection wiring for electrical connection between
the other of the source and the drain of the transistor Trl and
the gate of the transistor Tr2.

[0195] Theconductive layer 404 corresponds to the other of
the source electrode and the drain electrode of the transistor
Trl.

[0196] The conductive layer 404 also functions as the wir-
ing S (signal line).

[0197] An insulating layer 500 is formed over the conduc-
tive layer 401, the conductive layer 402, the conductive layer
403, and the conductive layer 404.

[0198] The insulating layer 500 corresponds to an inter-
layer insulating film.

[0199] Theconductivelayer 601 and a conductive layer 602
are formed over the insulating layer 500.

[0200] Theconductive layer 601 corresponds to a first elec-
trode (a pixel electrode or a lower electrode) of a light-emit-
ting element.

[0201] The conductive layer 601 is electrically connected
to the conductive layer 401 through a contact hole formed in
the insulating layer 500.

[0202] The conductive layer 602 functions as part of a
connection wiring for electrical connection between the other
of the source and the drain of the transistor Trl and the gate of
the transistor Tr2.

[0203] The conductive layer 602 is electrically connected
to the conductive layer 403 through a first contact hole formed
in the insulating layer 500, and is electrically connected to the
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conductive layer 101 through a second contact hole formed in
the insulating layer 200 and the insulating-layer 500.

[0204] Note that the longitudinal direction of a region
where upper and lower conductive layers overlap with each
other is preferably parallel to the longitudinal direction of the
contact hole as shown in FIG. 6, in which case the area of the
contact hole can be large.

[0205] Therefore, in FIG. 6, the longitudinal direction of
the first contact hole intersects with the longitudinal direction
of the second contact hole.

[0206] For a reduction in the number of steps, it is prefer-
able that the first contact hole and the second contact hole be
formed in the same step and the conductive layer 601 and the
conductive layer 602 be formed in the same step.

[0207] Ifthe conductive layer 403 and the conductive layer
101 are made in contact with each other for electrical con-
nection between the other of the source and the drain of the
transistor Trl and the gate of the transistor Tr2, a step of
forming a contact hole after formation of the insulating layer
200 and before formation of the insulating layer 500 is
needed.

[0208] Incontrast, when the conductive layer 602 is used as
part of the connection wiring for electrical connection
between the other of the source and the drain of the transistor
Trl and the gate of the transistor Tr2 as shown in FIG. 6 and
FIGS. 7A to 7C, a step of forming a contact hole after the
formation of the insulating layer 200 and before the formation
of the insulating layer 500 is not needed.

[0209] That is, in the structure illustrated in FIG. 6 and
FIGS. 7A to 7C, the first contact hole and the second contact
hole can be formed at the same time, which makes it unnec-
essary to perform a step of forming a contact hole after the
formation of the insulating layer 200 and before the formation
of the insulating layer 500.

[0210] Therefore, in the case of the structure illustrated in
FIG. 6 and FIGS. 7A to 7C, one step of forming a contact hole
can be omitted.

[0211] An insulating layer 700 is formed over the conduc-
tive layer 601 and the conductive layer 602.

[0212] The insulating layer 700 corresponds to a partition
layer.
[0213] In the insulating layer 700, an opening portion for

exposing part of a surface of the conductive layer 601 is
provided.

[0214] In other words, the insulating layer 700 covers an
end portion of the conductive layer 601.

[0215] An electroluminescent layer 801 (an EL layer or an
electric field light-emitting layer) is formed over the conduc-
tive layer 601 and the insulating layer 700.

[0216] A conductive layer 900 is formed over the electrolu-
minescent layer 801 and the insulating layer 700.

[0217] Theconductive layer 900 corresponds to the second
electrode (the counter electrode or the upper electrode) of the
light-emitting element.

[0218] As described above, in the structure in which the
conductive layer 602 is used as the connection wiring, the
number of steps can be reduced.

[0219] Further, since the conductive layer 602 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0220] Although a channel-etched TFT is employed in this
embodiment, a channel-stop TFT may also be employed.
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[0221] Note that the light-emitting element in this embodi-
ment may be substituted with another display element (e.g., a
liquid crystal element or an electrophoretic element).

[0222] That is, this embodiment can be applied to general
display devices.
[0223] Part or the whole of the structure described in this

embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 6

[0224] An example of a structure in FIG. 8 and FIG. 9 is
different from the structure illustrated in FIG. 5, FIG. 6, and
FIGS. 7A to 7C in that a capacitor is provided.

[0225] FIG. 8 corresponds to a circuit diagram of a pixel
circuit in FIG. 9.

[0226] An example in FIG. 8 is different from that in FIG.
5 in that a capacitor C is provided.

[0227] One terminal (one electrode) of the capacitor C is
electrically connected to the gate of the transistor Tr2.
[0228] The other terminal (the other electrode) of the
capacitor C is electrically connected to the wiring V (power
supply line).

[0229] Inthis embodiment, the one electrode of the capaci-
tor C doubles as the gate electrode of the transistor Tr2.
[0230] Further, the other electrode of the capacitor C
doubles as the wiring V (power supply line).

[0231] Here, FIG. 9 illustrates a structure in which the
conductive layer 101 extends under the conductive layer 402
in FIG. 6.

[0232] The one electrode of the capacitor C doubles as the
gate electrode of the transistor Tr2, and the other electrode of
the capacitor C doubles as the wiring V (power supply line),
so that the capacitor can be formed without a reduction in
aperture ratio.

[0233] Note that the light-emitting element in this embodi-
ment may be substituted with another display element (e.g., a
liquid crystal element or an electrophoretic element).

[0234] That is, this embodiment can be applied to general
display devices.
[0235] Part or the whole of the structure described in this

embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 7

[0236] A structure in which the capacity of the capacitor is
increased is illustrated in FIGS. 10A and 10B.

[0237] Astructurein FIG. 10A is different from that in FIG.
9 in that a conductive layer 603 is provided.

[0238] FIG. 10B corresponds to a cross-sectional view
taken along line G-H in FIG. 10A.

[0239] Note that the circuit diagram in FIG. 8 also applies
to the pixel circuit in FIGS. 10A and 10B.

[0240] The conductive layer 603 forms part of the other
electrode of the capacitor C.

[0241] The conductive layer 603 and the conductive layer
601 that is the pixel electrode are preferably formed in the
same step, which prevents an increase in the number of steps.
[0242] The conductive layer 603 is electrically connected
to the conductive layer 402 through a contact hole provided in
the insulating layer 500.

[0243] Note that it is preferable to provide a plurality of
contact holes for a reduction of contact resistance between the
conductive layer 603 and the conductive layer 402.
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[0244] With the above structure, the width of the other
electrode of the capacitor C can be large, and thus the capacity
of the capacitor C can be increased.

[0245] Further, since the conductive layer 603 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0246] Note that in FIGS. 10A and 10B, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0247] Note that the light-emitting element in this embodi-
ment may be substituted with another display element (e.g., a
liquid crystal element or an electrophoretic element).

[0248] That is, this embodiment can be applied to general
display devices.
[0249] Part or the whole of the structure described in this

embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 8§

[0250] A structure in which the capacity of the capacitor is
increased is illustrated in FIGS. 11A and 11B.

[0251] Astructurein FIG. 11A is different from that in FIG.
9 in that a conductive layer 604 is provided.

[0252] FIG. 11B corresponds to a cross-sectional view
taken along line I-J in FIG. 11A.

[0253] Note that the circuit diagram in FIG. 8 also applies
to the pixel circuit in FIGS. 11A and 11B.

[0254] The conductive layer 604 forms part of the one
electrode of the capacitor C.

[0255] The conductive layer 604 and the conductive layer
601 that is the pixel electrode are preferably formed in the
same step, which prevents an increase in the number of steps.
[0256] The conductive layer 604 is electrically connected
to the conductive layer 101 through a contact hole provided in
the insulating layer 200 and the insulating layer 500.

[0257] Note that it is preferable to provide a plurality of
contact holes for a reduction of contact resistance between the
conductive layer 604 and the conductive layer 101.

[0258] With the above structure, in which the other elec-
trode of the capacitor C is interposed between the one elec-
trodes of the capacitors, the capacity of the capacitor C can be
increased.

[0259] Further, when the area of the conductive layer 604 in
FIGS. 11A and 11B and the area of the conductive layer 603
in FIGS. 10A and 10B are the same, the capacity of the
capacitor C in FIGS. 11A and 11B is larger than that of the
capacitor C in FIGS. 10A and 10B since the other terminal
(the other electrode) of the capacitor C is interposed between
the one terminals (one electrodes) of the capacitors in FIGS.
11A and 11B.

[0260] Further, since the conductive layer 604 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0261] Note that in FIGS. 11A and 11B, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0262] Note that the light-emitting element in this embodi-
ment may be substituted with another display element (e.g., a
liquid crystal element or an electrophoretic element).

[0263] That is, this embodiment can be applied to general
display devices.
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[0264] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 9

[0265] A structure in which the capacity of the capacitor is
increased is illustrated in FIGS. 12A and 12B.

[0266] A structurein FIG. 12A is different from that in FIG.
9 in that the conductive layer 604 is provided.

[0267] FIG. 12B corresponds to a cross-sectional view
taken along line 12-J2 in FIG. 12A.

[0268] Note that the circuit diagram in FIG. 8 also applies
to the pixel circuit in FIGS. 12A and 12B.

[0269] The conductive layer 604 forms part of the one
electrode of the capacitor C.

[0270] The conductive layer 604 and the conductive layer
601 that is the pixel electrode are preferably formed in the
same step, which prevents an increase in the number of steps.
[0271] The conductive layer 604 is electrically connected
to the conductive layer 101 through a contact hole provided in
the insulating layer 200 and the insulating layer 500.

[0272] Here, in FIGS. 12A and 12B, the conductive layer
402 (wiring V (power supply line)) is provided with an open-
ing portion.

[0273] A periphery of the contact hole provided in the
insulating layer 200 and the insulating layer 500 in FIGS. 12A
and 12B is located inside a periphery of the opening portion
provided in the conductive layer 402 (wiring V (power supply
line)).

[0274] That is, the conductive layer 604 and the conductive
layer 101 are electrically connected to each other inside the
opening portion provided in the conductive layer 402.
[0275] Note that it is preferable to provide a plurality of
contact holes for a reduction of contact resistance between the
conductive layer 604 and the conductive layer 101.

[0276] In the case where a plurality of contact holes are
provided in the insulating layer 200 and the insulating layer
500, a plurality of opening portions corresponding to the
plurality of contact holes are preferably provided in the con-
ductive layer 402.

[0277] With the above structure, in which the other elec-
trode of the capacitor C is interposed between the one elec-
trodes of the capacitors, the capacity of the capacitor C can be
increased.

[0278] Since the opening portion is provided in the conduc-
tive layer 402 (wiring V (power supply line)) in FIGS. 12A
and 12B, the conductive layer 604 can be smaller than that in
FIGS. 11A and 11B.

[0279] Therefore, an aperture ratio in FIGS. 12A and 12B
can be larger than that in FIGS. 11A and 11B.

[0280] Further, since the conductive layer 604 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0281] Note that in FIGS. 12A and 12B, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0282] Further, the light-emitting element in this embodi-
ment may be substituted with another display element (e.g., a
liquid crystal element or an electrophoretic element).

[0283] That is, this embodiment can be applied to general
display devices.
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[0284] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 10

[0285] Inthe case where an inverted-staggered TFT is used,
it is preferable that an auxiliary wiring (auxiliary electrode)
for the second electrode (the counter electrode or the upper
electrode) of the light-emitting element be provided.

[0286] For example, a structure in FIGS. 13A and 13B is
different from that in FIG. 6 in that a conductive layer 605 is
provided.

[0287] FIG. 13B corresponds to a cross-sectional view
taken along line K-L in FIG. 13A.

[0288] The conductive layer 605 functions as an auxiliary
wiring for the conductive layer 900 serving as the second
electrode of the light-emitting element.

[0289] The conductive layer 605 is electrically connected
to the conductive layer 900 through an opening portion (con-
tact hole) provided in the insulating layer 700.

[0290] Note that the shape of the conductive layer 605 in
FIGS. 13A and 13B is a shape having a plurality of opening
portions (a lattice-like or net-like shape).

[0291] Although a structure in which one pixel electrode is
placed in one opening portion is illustrated in FIGS. 13A and
13B, a plurality of pixel electrodes may be placed in one
opening portion.

[0292] Further, when a planarization film is used as the
insulating layer 700, the possibility of disconnection of the
conductive layer 900 can be lowered since the opening por-
tion (contact hole) in the insulating layer 700 is formed so as
to overlap with the conductive layer 102 (wiring G (gate
line)).

[0293] In addition, the possibility of disconnection of the
conductive layer 900 can be lowered when the dummy semi-
conductor layer (the electrically isolated semiconductor layer
or floating semiconductor layer) formed in the same step as
the semiconductor layer for the transistor is placed so as to
overlap with the opening portion (contact hole) provided in
the insulating layer 700.

[0294] Further, since the conductive layer 605 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0295] Note that in FIGS. 13A and 13B, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0296] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 11

[0297] FIGS. 14A and 14B illustrate a structure in which a
conductive layer 405 is placed so as to overlap with the
opening portion (contact hole) provided, in the insulating
layer 700 in FIGS. 13A and 13B.

[0298] The conductive layer 405 is a dummy electrode (an
electrically isolated electrode or a floating electrode).

[0299] Theconductive layer 405 is preferably formedin the
same step as the source electrode and the drain electrode for
the transistor, which prevents an increase in the number of
steps.
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[0300] By providing the conductive layer 405, the possibil-
ity of disconnection of the conductive layer 900 can be low-
ered.

[0301] In addition, the possibility of disconnection of the
conductive layer 900 can be lowered when the dummy semi-
conductor layer (the electrically isolated semiconductor layer
or floating semiconductor layer) formed in the same step as
the semiconductor layer for the transistor is placed so as to
overlap with the opening portion (contact hole) provided in
the insulating layer 700.

[0302] Further, since the conductive layer 605 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0303] Note that in FIGS. 14A and 14B, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0304] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 12

[0305] FIG. 15 and FIG. 16 each illustrate a structure in
which the opening portion (contact hole) in the insulating
layer 700 in FIGS. 13A and 13B is placed in an intersection of
wirings.

[0306] FIG. 15 illustrates a structure in which the opening
portion (contacthole) is provided in an intersection portion of
the conductive layer 102 corresponding to the wiring G (gate
line) and the conductive layer 402 corresponding to the wir-
ing V (power supply line).

[0307] FIG. 16 illustrates a structure in which the opening
portion (contact hole) is provided in an intersection portion of
the conductive layer 102 corresponding to the wiring G (gate
line) and the conductive layer 404 corresponding to the wit-
ing S (signal line).

[0308] In the structures in FIG. 15 and FIG. 16, the possi-
bility of disconnection of the conductive layer 900 can be low
as compared with that in the structure in FIGS. 13A and 13B.
[0309] In addition, the possibility of disconnection of the
conductive layer 900 can be lowered when the dummy semi-
conductor layer (the electrically isolated semiconductor layer
or floating semiconductor layer) formed in the same step as
the semiconductor layer for the transistor is placed so as to
overlap with the opening portion (contact hole) provided in
the insulating layer 700.

[0310] Further, since the conductive layer 605 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0311] Note that in FIG. 15 and FIG. 16, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0312] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 13

[0313] FIGS.17A and 17B and FIGS. 18A and 18B illus-
trate structures in each of which the opening portion (contact
hole) provided in the insulating layer 700 in FIGS. 13A and
13B is placed so as to overlap with the conductive layer 404
(wiring).

Jul. 25,2013

[0314] 1In the case where a planarization film is used as the
insulating layer 700, the possibility of disconnection of the
conductive layer 900 can be lowered by placing the opening
portion (contact hole) such that the opening portion overlaps
with the conductive layer 404 (wiring).

[0315] FIGS. 18A and 18B illustrate a structure in which a
conductive layer 103 is placed so as to overlap with the
opening portion (contact hole) provided in the insulating
layer 700 in FIGS. 17A and 17B.

[0316] Note that FIG. 17B is a cross-sectional view taken
along line O-P in FIG. 17A.

[0317] Note that FIG. 18B is a cross-sectional view taken
along line Q-R in FI1G. 18A.

[0318] The conductive layer 103 is a dummy electrode (an
electrically isolated electrode or a floating electrode).

[0319] Theconductive layer 103 is preferably formedin the
same step as the gate electrode for the transistor, which pre-
vents an increase in the number of steps.

[0320] By providing the conductive layer 103, the possibil-
ity of disconnection of the conductive layer 900 can be low-
ered.

[0321] In addition, the possibility of disconnection of the
conductive layer 900 can be lowered when the dummy semi-
conductor layer (the electrically isolated semiconductor layer
or floating semiconductor layer) formed in the same step as
the semiconductor layer for the transistor is placed so as to
overlap with the opening portion (contact hole) provided in
the insulating layer 700.

[0322] Further, since the conductive layer 605 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0323] Note that in FIGS. 17A and 17B and FIGS. 18A and
18B, the conductive layer 403 and the conductive layer 101
may be in direct contact with each other.

[0324] Further, although the opening portion (contact hole)
in the insulating layer 700 and the conductive layer 103 are
placed so as to overlap with the conductive layer 404 in this
embodiment, they may be placed so as to overlap with the
conductive layer 402.

[0325] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 14

[0326] FIG. 19 and FIG. 20 each illustrate a structure in
which the opening portion (contact hole) provided in the
insulating layer 700 in FIGS. 13A and 13B is placed so as to
overlap with a conductive layer 104 and a conductive layer
406.

[0327] The conductive layer 104 is a dummy electrode (an
electrically isolated electrode or a floating electrode).

[0328] Theconductive layer 104 is preferably formedinthe
same step as the gate electrode for the transistor, which pre-
vents an increase in the number of steps.

[0329] By providing the conductive layer 104, the possibil-
ity of disconnection of the conductive layer 900 can be low-
ered.

[0330] The conductive layer 406 is a dummy electrode (an
electrically isolated electrode or a floating electrode).

[0331] Theconductive layer 406 is preferably formedin the
same step as the source electrode and the drain electrode for
the transistor, which prevents an increase in the number of
steps.
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[0332] By providing the conductive layer 406, the possibil-
ity of disconnection of the conductive layer 900 can be low-
ered.

[0333] Although both the conductive layer 104 and the
conductive layer 406 are formed in this embodiment, it is also
possible to form either the conductive layer 104 or the con-
ductive layer 406.

[0334] Note that when a notch is formed in the pixel elec-
trode and the dummy electrode is provided in the notch as
illustrated in FIG. 20, the area of the pixel electrode can be
large as compared with that of the pixel electrode in FIG. 19,
so that an aperture ratio can be increased.

[0335] In addition, the possibility of disconnection of the
conductive layer 900 can be lowered when the dummy semi-
conductor layer (the electrically isolated semiconductor layer
or floating semiconductor layer) formed in the same step as
the semiconductor layer for the transistor is placed so as to
overlap with the opening portion (contact hole) provided in
the insulating layer 700.

[0336] Note that it is also possible that the dummy elec-
trode is not provided and only the dummy semiconductor
layer is formed.

[0337] Further, since the conductive layer 605 is formed in
a space in which the pixel electrode does not exist, the space
in which the pixel electrode does not exist can be efficiently
used.

[0338] Note that in FIG. 19 and FIG. 20, the conductive
layer 403 and the conductive layer 101 may be in direct
contact with each other.

[0339] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 15

[0340] The shape of the conductive layer 605 is not limited
to a shape having a plurality of opening portions (a lattice-like
or net-like shape) but can be variously changed.

[0341] Forexample, as illustrated in FIG. 21, a linear shape
along the conductive layer 102 (wiring G (gate line)) may be
employed.

[0342] Forexample, as illustrated in FIG. 22, a linear shape
along the conductive layer 404 (wiring S (signal line)) may be
employed.

[0343] It is needless to say that a linear shape along the
conductive layer 402 (wiring V (power supply line)) may be
employed.

[0344] A plurality of the conductive layers 605 may be
provided.
[0345] Part or the whole of the structure described in this

embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 16

[0346] A plurality of opening portions (contact holes) are
preferably provided in the insulating layer 700, in which case
electrical connection between the conductive layer 605 and
the conductive layer 900 can be more surely established.
[0347] In that case, the positions of the opening portions
which are described in the other embodiments may be com-
bined with each other (for example, a first opening portion is
provided so as to overlap with the wiring G (gate line), and a
second opening portion is provided so as to overlap with the
wiring V (power supply line)).
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[0348] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 17

[0349] Any circuit can be applied to the pixel circuit of the
light-emitting device.

[0350] Anexample of the pixel circuit of the light-emitting
device is illustrated in FIG. 23.

[0351] Acircuitin FIG. 23 is different from that in FIG. 5 in
thata transistor Tr3, a wiring G2, and a wiring R are provided.
[0352] The transistor Tr3 is also referred to as a reset tran-
sistor or an erasing transistor.

[0353] Thewiring G2 has the function of supplying a signal
for controlling conduction and non-conduction of the transis-
tor Tr3.

[0354] Thewiring R corresponds to a reset line (erase line).
[0355] The reset line (erase line) has the function of sup-
plying a signal for resetting voltage held in the pixel circuit.
[0356] A gate of the transistor Tr3 is electrically connected
to the wiring G2.

[0357] One of a source and a drain of the transistor Tr3 is
electrically connected to the wiring R.

[0358] Theother ofthe source and the drain ofthe transistor
Tr3 is electrically connected to the gate of the transistor Tr2.
[0359] Note that in FIG. 23, it is possible to make the wiring
V double as the wiring R.

[0360] Inother words, without providing the wiring R, one
of the source and the drain of the transistor Tr3 may be
electrically connected to the wiring V in FIG. 23.

[0361] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 18

[0362] Any circuit can be applied to the pixel circuit of the
light-emitting device.

[0363] Anexample of the pixel circuit of the light-emitting
device is illustrated in F1G. 24.

[0364] The pixel circuit of the light-emitting device illus-
trated in FIG. 24 includes the transistors Tr1 to Tr6, the wiring
S (signal line), wirings G1 to G3 (gate lines), the wiring R
(reset line), the wiring V (power supply line), a capacitor C1,
a capacitor C2, and the light-emitting element EL (EL ele-
ment).

[0365] The transistors Trl to Tr6 may each independently
be an n-channel transistor or a p-channel transistor.

[0366] The wiring S is electrically connected to one of the
source and the drain of the transistor Trl.

[0367] The wiring G1 is electrically connected to the gate
of the transistor Tr2 and a gate of the transistor Tr5.

[0368] The wiring G2 is electrically connected to the gate
of the transistor Trl, a gate of the transistor Tr4, and one
terminal (one electrode) of the capacitor C2.

[0369] The wiring G3 is electrically connected to a gate of
the transistor Tr6.

[0370] The wiring R is electrically connected to one of a
source and a drain of the transistor Tr6.

[0371] The wiring V is electrically connected to one of the
source and the drain of the transistor Tr2 and one terminal
(one electrode) of the capacitor C1.

[0372] The light-emitting element EL is electrically con-
nected to one of a source and a drain of the transistor Tr5.
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[0373] The other terminal (the other electrode) of the
capacitor C1, the other of the source and the drain of the
transistor Tr6, the gate of the transistor Tr3, one of a source
and a drain of the transistor Tr4, and the other terminal (the
other electrode) of the capacitor C2 are electrically connected
to one another.

[0374] Theother ofthe source and the drain ofthe transistor
Tr1, the other of the source and the drain of the transistor Tr2,
and one of the source and the drain of the transistor Tr3 are
electrically connected to one another.

[0375] Theother ofthe source and the drain ofthe transistor
Tr3, the other of the source and the drain of the transistor Tr4,
and the other of the source and the drain of the transistor Tr5
are electrically connected to one another.

[0376] The operation of the circuit in FIG. 24 will be
described.
[0377] In the first period (reset period), the wiring G3 is

selected and the transistor Tr6 is turned on, so that the pixel
circuit is reset.

[0378] Note that the wiring G1 and the wiring G2 are not
selected in the first period.

[0379] Inthe second period (write period), the wiring G2 is
selected and the transistor Trl and the transistor Trd are
turned on, so that a video signal is written from the wiring S.
[0380] Note that the wiring G1 and the wiring G3 are not
selected in the second period.

[0381] Inthe third period (display period), the wiring G1 is
selected and current is supplied from the wiring V to the
light-emitting element EL through the transistor Tr2, the tran-
sistor Tr3, and the transistor Tt5.

[0382] Note that the wiring G2 and the wiring G3 are not
selected in the third period.

[0383] In other words, operation of sequentially selecting
the wiring G3, the wiring G2, and the wiring G1 is repeated.
[0384] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 19

[0385] Any circuit can be applied to the pixel circuit of the
light-emitting device.

[0386] Anexample of the pixel circuit of the light-emitting
device is illustrated in F1G. 25.

[0387] The pixel circuit of the light-emitting device illus-
trated in FIG. 25 includes the transistors Tr1 to Tr6, the wiring
S (signal line), the wirings G1 to G3 (gate lines), wirings V1
and V2 (power supply lines), the capacitor C, and the light-
emitting element EL (EL element).

[0388] The wiring S is electrically connected to one of the
source and the drain of the transistor Trl.

[0389] The wiring G1 is electrically connected to the gate
of the transistor Tr1 and the gate of the transistor Tr2.
[0390] The wiring G2 is electrically connected to the gate
of the transistor Tr4 and the gate of the transistor Tr5.
[0391] The wiring G3 is electrically connected to the gate
of the transistor Tr6.

[0392] Thewiring V1 is electrically connected to one of the
source and the drain of the transistor Tr3.

[0393] Thewiring V2 is electrically connected to one of the
source and the drain of the transistor Tr5 and one of the source
and the drain of the transistor Tr6.

[0394] Note that when all of the transistors Trl to Tr6 are
p-channel transistors, first voltage applied to the wiring V1 is
set higher than second voltage applied to the wiring V2.
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[0395] For example, the first voltage is set to Vdd (voltage
higher than the reference potential) and the second voltage is
set to Vss (voltage lower than the reference potential).
[0396] In contrast, when all of the transistors Trl to Tr6 are
n-channel transistors, the first voltage applied to the wiring
V1 is set lower than the second voltage applied to the wiring
V2.

[0397] For example, the first voltage is set to Vss (voltage
lower than the reference potential) and the second voltage is
set to Vdd (voltage higher than the reference potential).
[0398] The light-emitting element EL is electrically con-
nected to one of the source and the drain of the transistor Tr4
and the other of the source and the drain of the transistor Tr6.
[0399] Theotherofthe source and the drain of the transistor
Trl, the other of the source and the drain of the transistor Tr5,
and the one terminal (one electrode) of the capacitor C are
electrically connected to one another.

[0400] One of the source and the drain of the transistor Tr2,
the gate of the transistor Tr3, and the other terminal (the other
electrode) of the capacitor C are electrically connected to one
another.

[0401] Theotherofthe source and the drain ofthe transistor
Tr2, the other of the source and the drain of the transistor Tr3,
and the other of the source and the drain of the transistor Tr4
are electrically connected to one another.

[0402] The operation of the circuit in FIG. 25 will be
described.
[0403] In the first period, the wiring G1 and the wiring G3

are selected and the transistor Trl, the transistor Tr2, and the
transistor Tr6 are turned on.

[0404] Accordingly, it is preferable that the wiring G1 and
the wiring G3 be electrically connected to each other.

[0405] Note that the wiring G2 is not selected in the first
period.
[0406] In the second period, the wiring G2 is selected and

the transistor Tr4 and the transistor Tr5 are turned on, so that
display is performed.

[0407] Note that the wiring G1 and the wiring G3 are not
selected in the second period.

[0408] When the above-described operation is performed,
the following structure is preferably employed for simplifi-
cation of the circuit.

[0409] The wiring G1 and the wiring G3 are electrically
connected to a first terminal, and the wiring G2 is electrically
connected to a second terminal.

[0410] Further, an input signal is input as it is to one of the
first terminal and the second terminal, and a signal obtained
by inverting an input signal is input to the other of the first
terminal and the second terminal.

[0411] In that case, for simplification of the circuit, it is
preferable that the input terminal for inputting an input signal
and one of the first terminal and the second terminal be
electrically connected to each other, and the input terminal
and the other of the first terminal and the second terminal be
electrically connected to each other through an inverter cit-
cuit.

[0412] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 20

[0413] Anexample of astructure will be described in which
a space in a region which is outside the pixel portion and in
which the pixel electrode is not formed is efficiently used.
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[0414] FIG. 26 illustrates a modification example of the
structure in FIG. 4.

[0415] 1In FIG. 26, the conductive layer 1212 is used as a
connection wiring which connects an FPC (flexible printed
circuit) 1700 and the conductive layer 1230.

[0416] In other words, current or voltage is supplied from
the FPC 1700 to the conductive layer 1230 through the con-
ductive layer 1212.

[0417] Further, the conductive layer 1212 and the conduc-
tive layer 1230 are electrically connected to each other at an
end portion of the insulating layer 1130.

[0418] The end portion of the insulating layer 1130 is
placed outside the pixel portion.

[0419] Note that it is also possible that an opening portion
is provided outside the pixel portion so that the conductive
layer 1212 and the conductive layer 1230 are electrically
connected to each other through the opening portion outside
the pixel portion.

[0420] Further, a sealant 1500 is placed between the end
portion of the insulating layer 1130 and a mounting portion of
the FPC 1700.

[0421] A sealed structure 1600 is provided over the sealant
1500.

[0422] As the sealant, a resin sealant, a glass frit, or the like
can be used.

[0423] As the sealed structure, a substrate (e.g., a glass

substrate, a metal substrate, or a plastic substrate), a sealing
can, or the like can be used.

[0424] The conductive layer 1300 and the conductive layer
1400 are placed under the conductive layer 1212.

[0425] For a reduction in the number of steps, the conduc-
tive layer 1300 is preferably formed in the same step as the
gate electrode of the transistor.

[0426] For a reduction in the number of steps, the conduc-
tive layer 1400 is preferably formed in the same step as the
source electrode and the drain electrode of the transistor.
[0427] The conductive layer 1300 or the conductive layer
1400 is, for example, a wiring used for the light-emitting
device, a dummy electrode (an electrically isolated electrode
or a floating electrode), or the like.

[0428] Thedummy electrode (the electrically isolated elec-
trode or the floating electrode) is an electrode which is elec-
trically separated from the wiring or electrode used for the
light-emitting device.

[0429] 1In the case where the insulating layer 1130 is a
planarization film, the possibility of disconnection of the
conductive layer 1230 at the end portion of the insulating
layer 1130 can be lowered by placing the conductive layer
1300 and the conductive layer 1400 such that the conductive
layer 1300 and the conductive layer 1400 overlap with the end
portion of the insulating layer 1130.

[0430] Further, when the conductive layer 1300, the con-
ductive layer 1400, and the conductive layer 1212 overlap
with one another in a region between the end portion of the
insulating layer 1130 and the mounting portion of the FPC
1700, unevenness is not formed under the conductive layer
1212; therefore, disconnection of the conductive layer 1212
can be prevented.

[0431] Note that in FIG. 26, a dummy semiconductor layer
(an electrically isolated semiconductor layer or a floating
semiconductor layer) is preferably placed so as to overlap
with the end portion of the insulating layer 1130, in which
case the possibility of disconnection of the conductive layer
1230 can be further lowered.
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[0432] The dummy semiconductor layer is preferably
formed in the same step as the semiconductor layer of the
transistor.

[0433] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 21

[0434] FIG. 27 illustrates a structure in which the conduc-
tive layer 1212 and the conductive layer 1400 in FIG. 26 are
electrically connected to each other through a contact hole.
[0435] FIG. 28 illustrates a structure in which the conduc-
tive layer 1300 and the conductive layer 1400 in FIG. 27 are
electrically connected to each other through a contact hole.
[0436] With the structure illustrated in FIG. 27, the conduc-
tive layer 1400 can be used as an auxiliary wiring.

[0437] With the structure illustrated in FIG. 28, the conduc-
tive layer 1300 and the conductive layer 1400 can be used as
auxiliary wirings.

[0438] Note that the contact hole is preferably provided
near the end portion of the insulating layer 1130.

[0439] 1In other words, by making the end portion of the
insulating layer 1130 and the contact hole close to each other,
the distance in which only the conductive layer 1212 is used
as a connection wiring becomes short; thus, resistance
between the conductive layer 1230 and the FPC 1700 can be
reduced.

[0440] Accordingly, one or more contact holes are prefer-
ably provided between the sealant 1500 and the end portion of
the insulating layer 1130.

[0441] Further, the contact hole is preferably provided near
the mounting portion of the FPC 1700.

[0442] In other words, by making the mounting portion of
the FPC 1700 and the contact hole close to each other, the
distance in which only the conductive layer 1212 is used as a
wiring becomes short; thus, resistance between the conduc-
tive layer 1230 and the FPC 1700 can be reduced.

[0443] Accordingly, one or more contact holes are prefer-
ably provided so as to overlap with the mounting portion of
the FPC 1700.

[0444] The FPC 1700 and the conductive layer 1212 are
bonded to each other with the use of a resin containing con-
ductive particles (e.g., an anisotropic conductive film) or the
like.

[0445] Here, unevenness can be provided in the mounting
portion of the FPC 1700 to ensure the bonding.

[0446] Therefore, also in view of ensure the bonding
between the FPC 1700 and the conductive layer 1212, it is
preferable that one or more contact holes be provided so as to
overlap with the mounting portion of the FPC 1700.

[0447] In view of further ensure the bonding between the
FPC 1700 and the conductive layer 1212, a plurality of con-
tact holes are preferably provided so as to overlap with the
mounting portion of the FPC 1700.

[0448] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 22

[0449] A modification example of a contact structure in
which a conductive layer under a partition layer and a con-
ductive layer over the partition layer are electrically con-
nected to each other will be described.
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[0450] In FIGS. 29A to 29C and FIGS. 30A and 30B, a
conductive layer 4002 is formed over a substrate 4001.
[0451] For a reduction in the number of steps, the conduc-
tive layer 4002 is preferably formed in the same step as a gate
electrode of a transistor.

[0452] Aninsulatinglayer 4003 is formed over the conduc-
tive layer 4002.

[0453] A conductive layer 4004 is formed over the insulat-
ing layer 4003.

[0454] For a reduction in the number of steps, the conduc-
tive layer 4004 is preferably formed in the same step as a
source electrode and a drain electrode of the transistor.
[0455] Aninsulating layer 4005 is formed over the conduc-
tive layer 4004.

[0456] A conductive layer 4006 is formed over the insulat-
ing layer 4005.

[0457] For a reduction in the number of steps, the conduc-
tive layer 4006 is preferably formed in the same step as a pixel
electrode.

[0458] Aninsulating layer 4007 is formed over the conduc-
tive layer 4006.
[0459] The insulating layer 4007 corresponds to a partition

layer and is formed using a planarization film.

[0460] A conductive layer 4008 is formed over the insulat-
ing layer 4007.
[0461] The conductive layer 4008 corresponds to an upper

electrode of a light-emitting element.

[0462] An opening portion is provided in the insulating
layer 4007.
[0463] The conductive layer 4002 and the conductive layer

4004 are placed so as to overlap with the opening portion
provided in the insulating layer 4007, so that the possibility of
disconnection of the conductive layer 4008 at the opening
portion provided in the insulating layer 4007 is lowered.
[0464] Here, FIG. 29A illustrates an example in which an
opening portion is provided in the conductive layer 4004.
[0465] The opening portion provided in the conductive
layer 4004 is placed so as to overlap with the opening portion
provided in the insulating layer 4007.

[0466] In FIG. 29A, the opening portion provided in the
conductive layer 4004 is smaller than the opening portion
provided in the insulating layer 4007 and a periphery of the
opening portion provided in the conductive layer 4004 is
located inside a periphery of the opening portion provided in
the insulating layer 4007.

[0467] With the structure illustrated in FIG. 29A, uneven-
ness is formed inside the opening portion provided in the
insulating layer 4007, thus, the contact area between the
conductive layer 4006 and the conductive layer 4008 can be
large.

[0468] The large contact area between the conductive layer
4006 and the conductive layer 4008 leads to a reduction in
contact resistance between the conductive layer 4006 and the
conductive layer 4008.

[0469] Note that as long as unevenness is formed inside the
opening portion provided in the insulating layer 4007, part of
the periphery of the opening portion provided in the conduc-
tive layer 4004 may exist outside the periphery of the opening
portion provided in the insulating layer 4007.

[0470] That is, the opening portion provided in the insulat-
ing layer 4007 at least includes a portion which overlaps with
the periphery of the opening portion provided in the conduc-
tive layer 4004.
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[0471] FIG. 29B illustrates an example in which an opening
portion is provided in the conductive layer 4002.

[0472] The opening portion provided in the conductive
layer 4002 is placed so as to overlap with the opening portion
provided in the insulating layer 4007.

[0473] In FIG. 29B, the opening portion provided in the
conductive layer 4002 is smaller than the opening portion
provided in the insulating layer 4007 and a petiphery of the
opening portion provided in the conductive layer 4002 is
located inside the periphery of the opening portion provided
in the insulating layer 4007.

[0474] With the structure illustrated in FIG. 29B, uneven-
ness is formed inside the opening portion provided in the
insulating layer 4007, thus, the contact area between the
conductive layer 4006 and the conductive layer 4008 can be
large.

[0475] The large contact area between the conductive layer
4006 and the conductive layer 4008 leads to a reduction in
contact resistance between the conductive layer 4006 and the
conductive layer 4008.

[0476] Note that as long as unevenness is formed inside the
opening portion provided in the insulating layer 4007, part of
the periphery of the opening portion provided in the conduc-
tive layer 4002 may exist outside the periphery of the opening
portion provided in the insulating layer 4007.

[0477] That is, the opening portion provided in the insulat-
ing layer 4007 at least includes a portion which overlaps with
the periphery of the opening portion provided in the conduc-
tive layer 4002.

[0478] FIG. 29C illustrates an example in which opening
portions are provided in the conductive layer 4002 and the
conductive layer 4004.

[0479] The opening portions provided in the conductive
layer 4002 and the conductive layer 4004 are placed so as to
overlap with the opening portion provided in the insulating
layer 4007.

[0480] In FIG. 29C, each ofthe opening portions provided
in the conductive layer 4002 and the conductive layer 4004 is
smaller than the opening portion provided in the insulating
layer 4007 and the peripheries of the opening portions pro-
vided in the conductive layer 4002 and the conductive layer
4004 are located inside the periphery of the opening portion
provided in the insulating layer 4007.

[0481] With the structure illustrated in FIG. 29C, uneven-
ness is formed inside the opening portion provided in the
insulating layer 4007, thus, the contact area between the
conductive layer 4006 and the conductive layer 4008 can be
large.

[0482] The large contact area between the conductive layer
4006 and the conductive layer 4008 leads to a reduction in
contact resistance between the conductive layer 4006 and the
conductive layer 4008.

[0483] Note that as long as unevenness is formed inside the
opening portion provided in the insulating layer 4007, part of
the peripheries of the opening portions provided in the con-
ductive layer 4002 and the conductive layer 4004 may exist
outside the periphery of the opening portion provided in the
insulating layer 4007.

[0484] That is, the opening portion provided in the insulat-
ing layer 4007 at least insludes a portion which overlaps with
the peripheries of the opening portions provided in the con-
ductive layer 4002 and the conductive layer 4004.

[0485] Note that in view of preventing disconnection of the
conductive layer 4008, it is preferable that, as illustrated in
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FIG. 29C, the periphery of the opening portion provided in
the conductive layer 4004 be located inside the periphery of
the opening portion provided in the insulating layer 4007, and
the periphery of the opening portion provided in the conduc-
tive layer 4002 be located inside the periphery of the opening
portion provided in the conductive layer 4004.

[0486] That is, the opening portion provided in the insulat-
ing layer 4007 is made larger than the opening portion pro-
vided in the conductive layer 4004, and the opening portion
provided in the conductive layer 4004 is made larger than the
opening portion provided in the conductive layer 4002.
[0487] With the above structure, a step-like shape is
formed, which can reduce the possibility of disconnection of
the conductive layer 4008.

[0488] FIG. 30A illustrates a modification example of the
structure in FIG. 29C.

[0489] InFIG. 30A, anopening portion 4009 is provided in
the insulating layer 4007, an opening portion 4010 is pro-
vided in the conductive layer 4004, and an opening portion
4011 is provided in the conductive layer 4002.

[0490] Theopening portion 4010 is placed such that part or
the whole of the opening portion 4010 does not overlap with
the opening portion 4011.

[0491] Since the number of the uneven portions can be
increased with the structure in FIG. 30A, contact resistance
can be small as compared with that in the structures in FIGS.
29A and 29B.

[0492] With the structure in FIG. 30A, a region in which the
opening portion 4010 and the opening portion 4011 overlap
with each other (a region with a deep groove) is not formed in
the opening portion 4009, or the area of the region in which
the opening portion 4010 and the opening portion 4011 over-
lap with each other (the region with a deep groove) in the
opening portion 4009 can be small; thus, the possibility of
disconnection of the conductive layer 4008 can be lowered.
[0493] The conductive layer 4002 or the conductive layer
4004 is, for example, a wiring used for the light-emitting
device, a dummy electrode (an electrically isolated electrode
or a floating electrode), or the like.

[0494] As the wiring used for the light-emitting device, for
example, a gate wiring, a capacitor wiring, a signal line, a
power supply line, an erase line, or the like can be used.
[0495] Thedummy electrode (the electrically isolated elec-
trode or the floating electrode) is an electrode which is elec-
trically separated from the wiring or electrode used for the
light-emitting device.

[0496] Note that a dummy semiconductor layer (an electri-
cally isolated semiconductor layer or a floating semiconduc-
tor layer) is preferably placed so as to overlap with the open-
ing portion provided in the insulating layer 4007, in which
case the possibility of disconnection of the conductive layer
4008 can be further lowered.

[0497] The dummy semiconductor layer is preferably
formed in the same step as a semiconductor layer of the
transistor.

[0498] When the opening portion in the insulating layer
4007 is provided in an intersection portion of wirings (when
both the conductive layer 4002 and the conductive layer 4004
are wirings), the structure in FIG. 30A is particularly prefer-
able.

[0499] Here, FIG. 30B illustrates the case where the struc-
ture in FIG. 30A is employed when the opening portion in the
insulating layer 4007 is provided in the intersection portion of
the wirings.
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[0500] Parasitic capacitance is formed in the intersection
portion of the wirings, and specifically, parasitic capacitance
is formed in a region where two wirings overlap with each
other.

[0501] Thus, by placing the opening portion 4010 and the
opening portion 4011 so that they are shifted from each other
as illustrated in FIGS. 30A and 30B, the area of the region
where the conductive layer 4002 (first wiring) and the con-
ductive layer 4004 (second wiring) overlap with each other in
the intersection portion is reduced.

[0502] Consequently, parasitic capacitance can be reduced
in the intersection portion of the wirings.

[0503] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 23

[0504] Thetechnical idea ofa reduction of parasitic capaci-
tance in an intersection portion of wirings can be applied to
general semiconductor devices.

[0505] A semiconductor device includes, in its category,
general devices that have transistors, examples of which are
light-emitting devices, liquid crystal display devices,
memory devices, CPUs, and RFIDs.

[0506] An example of asemiconductor device is illustrated
in FIGS. 31A and 31B.

[0507] FIG. 31A is a cross-sectional view of an intersection
portion of wirings, and FIG. 31B is a top view of the inter-
section portion of the wirings.

[0508] That is, the conductive layer 4002 is formed overthe
substrate 4001.

[0509] The conductive layer 4002 corresponds to the first
wiring.

[0510] For a reduction in the number of steps, the conduc-

tive layer 4002 is preferably formed in the same step as a gate
electrode of a transistor.

[0511] The insulating layer 4003 is formed over the con-
ductive layer 4002.

[0512] The conductive layer 4004 is formed over the insu-
lating layer 4003.

[0513] The conductive layer 4004 corresponds to the sec-
ond wiring.
[0514] For a reduction in the number of steps, the conduc-

tive layer 4004 is preferably formed in the same step as a
source electrode and a drain electrode of the transistor.
[0515] The insulating layer 4005 is formed over the con-
ductive layer 4004.

[0516] Parasitic capacitance is formed in the intersection
portion of the wirings, and specifically, parasitic capacitance
is formed in a region where two wirings overlap with each
other.

[0517] Thus, by placing the opening portion 4010 and the
opening portion 4011 so that they are shifted from each other
as illustrated in FIGS. 31A and 31B, the area of the region
where the conductive layer 4002 (first wiring) and the con-
ductive layer 4004 (second wiring) overlap with each other in
the intersection portion is reduced.

[0518] Consequently, parasitic capacitance can be reduced
in the intersection portion of the wirings.

[0519] Note that as long as the area of a region where the
wirings overlap with each other is reduced, the intersection
portion may have both the region where the opening portion
4010 and the opening portion 4011 overlap with each other
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and the region where the opening portion 4010 and the open-
ing portion 4011 do not overlap with each other.

[0520] FIGS. 32A and 32B illustrate examples of semicon-
ductor devices other than a light-emitting device.

[0521] FIG. 32A illustrates an example of a pixel circuit of
a liquid crystal display device.

[0522] The circuit illustrated in FIG. 32A includes a tran-
sistor Tt, the capacitor C, a liquid crystal element L.C, the
wiring G (gate line), the wiring S (signal line), and a wiring
CL (capacitor line).

[0523] The wiring G is electrically connected to a gate of
the transistor Tr.

[0524] The wiring S is electrically connected to one of a
source and a drain of the transistor Tr.

[0525] The wiring CL is electrically connected to one ter-
minal (one electrode) of the capacitor C.

[0526] Theother ofthe source and the drain ofthe transistor
Tr, the other terminal (the other electrode) of the capacitor C,
and the liquid crystal element LC are electrically connected to
one another.

[0527] Here, a combination of two wirings in FIG. 32A to
which the structure in FIGS. 31A and 31B can be applied is,
for example, a combination of the wiring G and the wiring S,
or a combination of the wiring G and the wiring CL.

[0528] For a reduction in the number of steps, the wiring S
is preferably formed in the same step as a source electrode and
a drain electrode of the transistor Tr.

[0529] Further, for a reduction in the number of steps, the
wiring G and the wiring CL are preferably formed in the same
step as a gate electrode of the transistor Tr.

[0530] FIG. 32B illustrates an example of a cell circuit of a
memory device.

[0531] FIG. 32B illustrates an example of a DRAM.
[0532] Thecircuitillustrated in FIG. 32B includes the tran-
sistor Tr, the capacitor C, a wiring W (word line), a wiring B
(bit line), and the wiring CL (capacitor line).

[0533] Thewiring W is electrically connected to the gate of
the transistor Tr.

[0534] The wiring B is electrically connected to one of the
source and the drain of the transistor Tr.

[0535] The wiring CL is electrically connected to one ter-
minal (one electrode) of the capacitor C.

[0536] Theotherofthe source and the drainofthe transistor
Tr and the other terminal (the other electrode) of the capacitor
C are electrically connected to each other.

[0537] Here, a combination of two wirings in FIG. 32B to
which the structure in FIGS. 31A and 31B can be applied is,
for example, a combination of the wiring G and the wiring S,
or a combination of the wiring G and the wiring CL.

[0538] For a reduction in the number of steps, the wiring S
1s preferably formed in the same step as the source electrode
and the drain electrode of the transistor Tr.

[0539] Further, for a reduction in the number of steps, the
wiring G and the wiring CL are preferably formed in the same
step as the gate electrode of the transistor Tr.

[0540] Examples of a structure based on FIGS. 31A and
31B and FIGS. 32A and 32B are as follows.

[0541] InStructure A, at least a transistor, a first wiring, and
a second wiring are included.

[0542] The first wiring has a first opening portion and is
electrically connected to a gate of the transistor.

[0543] Thesecondwiring has a second opening portion and
is electrically connected to one of a source and a drain of the
transistor.
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[0544] The second wiring is formed over or under the first
wiring with an insulating layer provided therebetween and
intersects with the first wiring.

[0545] The first opening portion and the second opening
portion are placed so as to partly or completely overlap with
the intersection portion of the first wiring and the second
wiring. In other words, a periphery of the first opening portion
and a periphery of the second opening portion may exist
outside the intersection portion.

[0546] The intersection portion has a region in which the
first opening portion and the second opening portion do not
overlap with each other.

[0547] Note that for a reduction in parasitic capacitance, it
is the most preferable that the first opening portion and the
second opening portion do not overlap with each other in the
intersection portion.

[0548] In Structure B, at least a transistor, a first wiring, a
second wiring, a third wiring, and a capacitor are included.
[0549] The first wiring has a first opening portion and is
electrically connected to a gate of the transistor.

[0550] The second wiring is electrically connected to one
of a source and a drain of the transistor.

[0551] The third wiring has a third opening portion and is
electrically connected to one terminal (one electrode) of the
capacitor.

[0552] Theotherofthe source and the drain ofthe transistor
and the other terminal (the other electrode) of the capacitor
are electrically connected to each other.

[0553] The third wiring is formed over or under the first
wiring with an insulating layer provided therebetween and
intersects with the first wiring.

[0554] The first opening portion and the third opening por-
tion are placed so as to partly or completely overlap with the
intersection portion of the first wiring and the third wiring. In
other words, the periphery of the first opening portion and a
periphery of the third opening portion may exist outside the
intersection portion.

[0555] The intersection portion has a region in which the
first opening portion and the third opening portion do not
overlap with each other.

[0556] Note that for a reduction in parasitic capacitance, it
is the most preferable that the first opening portion and the
third opening portion do not overlap with each other in the
intersection portion.

[0557] Note that Structure A and Structure B may be com-
bined with each other.

[0558] To the transistors, capacitors, wirings, and the like
described in this embodiment, the structures described in the
other embodiments can be applied.

[0559] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 24
[0560] Materials of the layers will be described.
[0561] A substrate can be, but not limited to, a glass sub-

strate, a quartz substrate, a metal substrate (e.g., a stainless-
steel substrate), a semiconductor substrate, or the like.

[0562] A base insulating film may be formed over the sub-
strate.
[0563] An insulating layer can be formed using any mate-

rial having an insulating property. For example, the insulating
layer can be, but not limited to, an inorganic insulating film
(e.g., asilicon oxide film, a silicon nitride film, a silicon oxide
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film containing nitrogen, a silicon nitride film containing
oxygen, an aluminum nitride film, an aluminum oxide film, or
a hafnium oxide film) or an organic insulating film (e.g., a
polyimide film, an acrylic film, or a siloxane film). The insu-
lating layer may have a single-layer structure or a stacked-
layer structure.

[0564] Note that to prevent entry of impurities such as
alkali metals used for a light-emitting element into a transis-
tor, all of insulating layers (e.g., an interlayer insulating film
and a gate insulating film) below a partition layer are prefer-
ably inorganic insulating films.

[0565] A conductive layer can be formed using any mate-
rial having a conductive property. For example, the conduc-
tive layer can be, but not limited to, an aluminum film, a
titanium film, a molybdenum film, a tungsten film, a gold
film, a silver film, a copper film, a silicon film containing a
donor element or an acceptor element, a film of any of a
variety of alloys, or a transparent conductive film (e.g.. an
indium tin oxide film). The conductive layer may have a
single-layer structure or a stacked-layer structure.

[0566] A semiconductor layer can be formed using any
material which is a semiconductor. A semiconductor film
containing silicon, an oxide semiconductor film, an organic
semiconductor film, or the like can be used, but not limited
thereto. The semiconductor layer may have a single-layer
structure or a stacked-layer structure. Note that in the case of
a TFT, a semiconductor film (island-shaped semiconductor
film) isolated by element separation corresponds to the semi-
conductor layer. A transistor formed using an SOI substrate is
included in the category of a TFT. Further, in the case of a
transistor formed using a silicon wafer, the silicon wafer itself
corresponds to the semiconductor layer.

[0567] A source region and a drain region in the semicon-
ductor layer preferably contain a donor element or an accep-
tor element, in which case the resistance of the source region
and the drain region can be reduced.

[0568] Silicon (Si), silicon germanium (SiGe), silicon car-
bide (SiC), or the like can be used for the semiconductor film
containing silicon, but not limited thereto.

[0569] An oxide semiconductor preferably contains
indium (In) or zine (Zn). In particular, the oxide semiconduc-
tor preferably contains both In and Zn.

[0570] In addition, as a stabilizer for reducing variation in
electrical characteristics of a transistor including the oxide
semiconductor, it is preferable that one or more elements
selected from gallium (Ga), tin (Sn), hafhium (Hf), aluminum
(Al), and lanthanoid be contained.

[0571] As lanthanoid, there are lanthanum (La), cerium
(Ce), praseodymium (Pr), neodymium (Nd), samarium (Sm),
europium (Eu), gadolinium (Gd), terbium (Tb), dysprosium
(Dy), holmium (Ho), erbium (Er), thulium (Tm), ytterbium
(YD), and lutetium (Lu).

[0572] Forasingle-component metal oxide semiconductor,
for example, an indium oxide, a tin oxide, a zinc oxide, or the
like can be used.

[0573] For a two-component metal oxide semiconductor,
for example, an In—Zn-based oxide, a Sn—Zn-based oxide,
an Al—7n-based oxide, a Zn—Mg-based oxide, a Sn—Mg-
based oxide, an In—Mg-based oxide, an In—Ga-based
oxide, or the like can be used.

[0574] For a three-component metal oxide semiconductor,
for example, an In—Ga—7n-based oxide (also referred to as
1GZ0), an In—Sn—7Z7n-based oxide, a Sn—Ga—Zn-based
oxide, an In—Al—Zn-based oxide, an In—Hf—Zn-based
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oxide, an In—La—7n-based oxide, an In—Ce—Zn-based
oxide, an In—Pr—Zn-based oxide, an In—Nd—Zn-based
oxide, an In—Sm—Zn-based oxide, an In—Fu—Zn-based
oxide, an In—Gd—Zn-based oxide, an In—Tb—Zn-based
oxide, an In—Dy—Zn-based oxide, an In—Ho—Zn-based
oxide, an In—Er—Zn-based oxide, an In—Tm—Zn-based
oxide, an In—Yb—Zn-based oxide, an In—Lu—Zn-based
oxide, an Al-—Ga—Zn-based oxide, a Sn—Al—Zn-based
oxide, or the like can be used.

[0575] For a four-component metal oxide semiconductor,
for example, an In—Sn—Ga—7n-based oxide, an In—Hf—
Ga—Zn-based oxide, an In—Al—Ga—7n-based oxide, an
In—Sn—Al—Zn-based oxide, an In—Sn—Hf—Zn-based
oxide, an In—Hf—Al—Zn-based oxide, or the like can be
used.

[0576] Note that here for example, an In—Ga—Zn-based
oxide refers to an oxide containing In, Ga, and Zx, and there
is no limitation on the ratio of In:Ga:Zn. The In—Ga—7n-
based oxide may contain a metal element other than In, Ga,
and Zn.

[0577] For example, it is possible to use an In—Ga—7n-
based oxide with an atomic ratio of In:Ga:Zn=1:1:1 (=¥4:%4:
14) or In:Ga:Zn=2:2:1 (=%5:%:5), or any of oxides whose
composition is in the neighborhood of the above composi-
tions.

[0578] Alternatively, it is possible to use an In—Sn—7n-
based oxide with an atomic ratio of In:Sn:Zn=1:1:1 (=¥5:%4:
15), In:Sn:Zn=2:1:3 (=Y5:% 12), or In:Sn:Zn=2:1:5 (=Va:%%:
3%&), or any of oxides whose composition is in the
neighborhood of the above compositions.

[0579] However, the composition is not limited to those
described above, and a material with an appropriate compo-
sition may be used depending on needed semiconductor char-
acteristics (e.g., mobility, threshold voltage, and variations).
In order to obtain the needed semiconductor characteristics,
an oxide semiconductor preferably has appropriate carrier
concentration, imputrity concentration, defect density, atomic
ratio between a metal element and oxygen, interatomic dis-
tance, density, and the like.

[0580] The semiconductor layer may be either single crys-
tal or non-single-crystal.

[0581] In the case where the semiconductor layer is non-
single-crystal, the semiconductor layer may be either amor-
phous or polycrystalline. Further, the semiconductor layer
may have a structure including a crystalline portion in an
amorphous portion. Note that a non-amorphous structure is
preferred since an amorphous structure has many defects.
[0582] Note that in the case where an inverted-staggered
transistor is formed, impurity semiconductor layers (buffer
layers) containing a donor element or an acceptor element
may be provided between the semiconductor layer and a
source electrode and between the semiconductor layer and a
drain electrode.

[0583] Note that a donor element for a semiconductor con-
taining silicon is phosphorus or the like, and an acceptor
element for a semiconductor containing silicon is boron or the
like.

[0584] In the case where an organic EL element is formed,
an electroluminescent layer has a light-emitting unit which
includes at least a light-emitting layer containing an organic
compound.

[0585] When an organic EL element is formed, the light-
emitting unit may include an electron-injection layer. an elec-
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tron-transport layer, a hole-injection layer, a hole-transport
layer, or the like in addition to the light-emitting layer.
[0586] Further, when an organic EL element is formed, a
structure in which a plurality of light-emitting units and a
plurality of charge generation layers partitioning the plurality
of light-emitting units are provided is employed, whereby
luminance can be improved.

[0587] For the charge generation layer, a metal, an oxide
conductor, a stacked-layer structure of metal oxide and an
organic compound, a mixture of metal oxide and an organic
compound, or the like can be used.

[0588] For the charge generation layer, use of the stacked-
layer structure of metal oxide and an organic compound, the
mixture of metal oxide and an organic compound, or the like
is preferred, because such materials allow hole injection in
the direction of a cathode and electron injection in the direc-
tion of an anode upon application of voltage.

[0589] Examples of the metal oxide that is preferably used
for the charge generation layer include an oxide of transition
metal, such as a vanadium oxide, a niobium oxide, a tantalum
oxide, a chromium oxide, a molybdenum oxide, a tungsten
oxide, a manganese oxide, and a rhenium oxide.

[0590] As the organic compound used for the charge gen-
eration layer, an amine-based compound (an arylamine com-
pound in particular), a carbazole derivative, aromatic hydro-
carbon, Alg, or the like is preferably used, because these
materials form a charge-transfer complex with an oxide of
transition metal.

[0591] In the case where an inorganic EL element is
formed, an electroluminescent layer has a light-emitting unit
which includes at least a light-emitting layer containing an
inorganic compound.

[0592] In addition, it is preferable that the light-emitting
layer containing an inorganic compound be interposed
between a pair of dielectric layers.

[0593] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 25

[0594] An example of a method for manufacturing a light-
emitting device which includes a top-gate TFT will be
described.

[0595] First, a semiconductor film is formed over a sub-
strate and is patterned to form a semiconductor layer having
an island shape.

[0596] The semiconductor film may be formed after a base
insulating film is formed on the substrate surface.

[0597] Further, at the time of patterning the semiconductor
film, an island-shaped dummy semiconductor layer may be
formed.

[0598] Next, a gate insulating film is formed over the semi-
conductor layer.

[0599] Then, a conductive film is formed over the gate
insulating film and is patterned to form a gate electrode, a
wiring, an island-shaped dummy electrode, and the like.
[0600] Note that patterning refers to, for example, a process
in which a mask is formed over a predetermined film (starting
film), the predetermined film (starting film) is processed into
apredetermined shape with the use of the mask, and the mask
is removed.

[0601] Then, a donor element or an acceptor element is
added to the semiconductor layer if necessary.
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[0602] Next, a first interlayer insulating film is formed over
the gate electrode.

[0603] Then, a contact hole is formed in the first interlayer
insulating film and the gate insulating film.

[0604] Then, a conductive film is formed over the first
interlayer insulating film and is patterned to form a source
electrode, a drain electrode, a wiring, an island-shaped
dummy electrode, and the like.

[0605] Next, a second interlayer insulating film is formed
over the source electrode and the drain electrode.

[0606] After that, a contact hole is formed in the second
interlayer insulating film.

[0607] Then, a conductive film is formed over the second
interlayer insulating film and is patterned to form a first elec-
trode, an auxiliary wiring, and the like.

[0608] After that, a planarization film is formed over the
first electrode and the auxiliary wiring.

[0609] Next, an opening portion is formed in the planariza-
tion film.
[0610] Note that when the planarization film is photosen-

sitive, the planarization film can be exposed to light and
developed to form the opening portion.

[0611] When the planarization film is not photosensitive,
the opening portion can be formed by patterning.

[0612] Then, an electroluminescent layer is formed over
the first electrode.

[0613] After that, a second electrode is formed over the
electroluminescent layer, the planarization film, and the aux-
iliary wiring.

[0614] Note that when the electroluminescent layer and the
second electrode are formed by an evaporation method, the
electroluminescent layer and the second electrode each hav-
ing a predetermined shape can be formed by using an evapo-
ration mask.

[0615] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 26

[0616] An example of a method for manufacturing a light-
emitting device which includes a bottom-gate TFT will be
described.

[0617] In this embodiment, an example of a light-emitting
device which includes an inverted-staggered charnel-etched
TFT will be described.

[0618] First, a conductive film is formed over a substrate
and is patterned to form a gate electrode, a wiring, an island-
shaped dummy electrode, and the like.

[0619] The conductive film may be formed after a base
insulating film is formed on the substrate surface.

[0620] Next, a gate insulating film is formed over the gate
electrode.
[0621] When the conductive layer which is in the same

layer as a source electrode and a drain electrode is directly
connected to the conductive layer which is in the same layer
as the gate electrode, a contact hole is formed in the gate
insulating film.

[0622] In contrast, when a connection wiring is formed in
the same step as a first electrode (pixel electrode), the step of
forming the contact hole in the gate insulating film is not
necessary.

[0623] Next, a semiconductor film is formed over the gate
insulating film and is patterned to form a semiconductor layer
having an island shape.
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[0624] Tt is also possible that an impurity semiconductor
film containing a donor element or an acceptor element is
formed over the semiconductor film and the semiconductor
film and the impurity semiconductor film are patterned,
whereby an island-shaped semiconductor layer and an island-
shaped impurity semiconductor layer are formed.

[0625] Further, at the time of patterning the semiconductor
film, an island-shaped dummy semiconductor layer may be
formed.

[0626] In addition, at the time of patterning the impurity
semiconductor film, an island-shaped dummy impurity semi-
conductor layer may be formed.

[0627] Then, a conductive film is formed over the semicon-
ductor layer and the gate insulating film and is patterned to
form a source electrode, a drain electrode, a wiring, an island-
shaped dummy electrode, and the like.

[0628] Note that in the case where the impurity semicon-
ductor layer is formed, the impurity semiconductor layer
between the source electrode and the drain electrode is
removed by etching.

[0629] Further, by the step of patterning the conductive film
or the step of removing the impurity semiconductor layer
between the source electrode and the drain electrode by etch-
ing, a surface of the semiconductor layer between the source
electrode and the drain electrode is etched.

[0630] Next, aninterlayerinsulating film is formed over the
source electrode and the drain electrode.

[0631] After that, a first contact hole is formed in the inter-
layer insulating film, and a second contact hole is formed in
the interlayer insulating film and the gate insulating film.
[0632] For a reduction in the number of steps, the first
contact hole and the second contact hole are preferably
formed at the same time.

[0633] Then, a conductive film is formed over the interlayer
insulating film and is patterned to form the first electrode, a
connection wiring, an auxiliary wiring, a capacitor electrode,
and the like.

[0634] After that, a planarization film is formed over the
first electrode and the auxiliary wiring.

[0635] Next, an opening portion is formed in the planariza-
tion film.
[0636] Note that when the planarization film is photosen-

sitive, the planarization film can be exposed to light and
developed to form the opening portion.

[0637] When the planarization film is not photosensitive,
the opening portion can be formed by patterning.

[0638] Then, an electroluminescent layer is formed over
the first electrode.

[0639] After that, a second electrode is formed over the
electroluminescent layer, the planarization film, and the aux-
iliary wiring.

[0640] Note that when the electroluminescent layer and the
second electrode are formed by an evaporation method, the
electroluminescent layer and the second electrode each hav-
ing a predetermined shape can be formed by using an evapo-
ration mask.

[0641] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.

Embodiment 27

[0642] The light-emitting device or the semiconductor
device described in the other embodiments can be mounted
on a display portion of an electronic device, for example.
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[0643] As an electronic device, there are a television, a
computer, a camera, a phone (e.g., a land-line phone or a
mobile phone), a portable terminal, and the like; however, one
embodiment of the present invention is not limited thereto.
[0644] Part or the whole of the structure described in this
embodiment can be combined with part or the whole of a
structure described in any of the other embodiments.
[0645] This application is based on Japanese Patent Appli-
cation serial no. 2012-010155 filed with Japan Patent Office
on Jan. 20, 2012, the entire contents of which are hereby
incorporated by reference.
What is claimed is:
1. A light-emitting device comprising:
a transistor and a first conductive layer;
an insulating layer over the transistor and the first conduc-
tive layer;
a first electrode and a second conductive layer over the
insulating layer;
a planarization film over the first electrode, the planariza-
tion film comprising an opening portion;
an electroluminescent layer over the first electrode and the
planarization film; and
a second electrode over the electroluminescent layer and
the planarization film,
wherein the second electrode is electrically connected to
the second conductive layer through the opening por-
tion,
wherein the opening portion overlaps with the first conduc-
tive layer and the second conductive layer, and
wherein the first conductive layer is electrically floating.
2. The light-emitting device according to claim 1,
wherein the first conductive layer is in the same layer as a
gate electrode of the transistor, and
wherein the second conductive layer is in the same layer as
the first electrode.
3. The light-emitting device according to claim 1,
wherein the first conductive layer is in the same layer as a
source electrode and a drain electrode of the transistor,
and
wherein the second conductive layer is in the same layer as
the first electrode.
4. A light-emitting device comprising:
a transistor, a first conductive layer, and a second conduc-
tive layer;
an insulating layer over the transistor, the first conductive
layer, and the second conductive layer;
a first electrode and a third conductive layer over the insu-
lating layer;
a planarization film over the first electrode, the planariza-
tion film comprising a first opening portion;
an electroluminescent layer over the first electrode and the
planarization film; and
a second electrode over the electroluminescent layer and
the planarization film,
wherein the second electrode is electrically connected to
the third conductive layer through the first opening por-
tion, and
wherein the opening portion overlaps with the first conduc-
tive layer, the second conductive layer, and the third
conductive layer.
5. The light-emitting device according to claim 4,
wherein one of the first conductive layer and the second
conductive layer is electrically floating, and
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wherein the other of the first conductive layer and the
second conductive layer is a wiring.

6. The light-emitting device according to claim 5,

wherein the wiring is any one of a gate wiring, a capacitor
wiring, a signal line, a power supply line, and an erase
line.

7. The light-emitting device according to claim 4,

wherein the first conductive layer and the second conduc-
tive layer are electrically floating.

8. The light-emitting device according to claim 4,

wherein one of the first conductive layer and the second
conductive layer is a first wiring,

wherein the other of the first conductive layer and the
second conductive layer is a second wiring, and

wherein the first opening portion is located in an intersec-
tion portion of the first wiring and the second wiring.

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

wherein the first wiring and the second wiring are each any
one of a gate wiring, a capacitor wiring, a signal line, a
power supply line, and an erase line.

10. The light-emitting device according to claim 4,

wherein one of the first conductive layer and the second
conductive layer comprises a second opening portion,
and

wherein the first opening portion overlaps with a periphery
of the second opening portion.

11. The light-emitting device according to claim 4,

wherein the first conductive layer comprises a second
opening portion,

wherein the second conductive layer comprises a third
opening portion, and

wherein the first opening portion overlaps with a periphery
of the second opening portion and a periphery of the
third opening portion.

12. The light-emitting device according to claim 4,

wherein the first conductive layer is in the same layer as a
gate electrode of the transistor,
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wherein the second conductive layer is in the same layer as
source and drain electrodes of the transistor, and

wherein the third conductive layer is in the same layer as
the first electrode.

13. A semiconductor device comprising a transistor, a first

wiring, and a second wiring,

wherein the first wiring is electrically connected to one of
a source and a drain of the transistor,

wherein the second wiring is electrically connected to a
gate of the transistor,

wherein the first wiring comprises a first opening portion,

wherein the second wiring comprises a second opening
portion,

wherein the first opening portion and the second opening
portion are located in a first intersection portion of the
first wiring and the second wiring, and

wherein the first opening portion comprises a portion
which does not overlap with the second opening portion
in the first intersection portion.

14. A semiconductor device according to claim 13 further

comprising a third wiring and a capacitor,

wherein the third wiring is electrically connected to one
electrode of the capacitor,

wherein the other of the source and the drain of the tran-
sistor and the other electrode of the capacitor are elec-
trically connected to each other,

wherein the third wiring comprises a third opening portion,

wherein the first wiring comprises a fourth opening por-
tion,

wherein the third opening portion and the fourth opening
portion arelocated in a second intersection portion of the
first wiring and the third wiring, and

wherein the third opening portion comprises a portion
which does not overlap with the fourth opening portion
in the second intersection portion.
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