US 20160133647A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2016/0133647 Al

KIMURA 43) Pub. Date: May 12, 2016
(54) DISPLAY DEVICE Publication Classification
(71) Applicant: Semiconductor Energy Laboratory (51) Imt.ClL

Co., Ltd., Atsugi-shi (JP) HOIL 27/12 (2006.01)
(52) US.CL
(72) Inventor: Hajime KIMURA, Atsugi (JP) CPC oo HOIL 27/124 (2013.01)
(21) Appl. No.: 15/000,704 (57) ABSTRACT
. In view of the problem that a reduced thickness of an EL film
(22) Filed: Jan. 19, 2016 causes a short circuit between an anode and a cathode and
L malfunction of a transistor, the invention provides a display
Related U.S. Application Data device that has a light emitting element including an electrode
(60) Continuation of application No. 14/148,239, filed on and an electroluminescent layer, a wire electrically connected
Jan. 6, 2014, now Pat. No. 9,257,453, which is a con- to the electrode of the light emitting element, a transistor
tinuation of application No. 12/630,868, filed on Dec. provided with an active layer including a source, a drain and
4,2009, now Pat. No. 8,629,440, which is adivisionof ~ achannel forming region, and a power supply line electrically
application No. 11/341,673, filed on Jan. 30, 2006, connected to one of the source and the drain of the transistor,
now Pat. No. 7,646,019. wherein the wire is electrically connected to the other of the
source and the drain of the transistor, and the width of a part
(30) Foreign Application Priority Data of the electrode in the vicinity of a portion where the electrode
is electrically connected to the wire is smaller than that of the
Jan. 31,2005 (JP) i 2005-024631 electrode in the other portion.
S T R A S A R
1 s <> > &>
i l' i 1 i ! ! \ I i
|
501 & v o
] 1 ] 1 N . ' . ] 1
1 . i ] | ' : N ] i
N ! ! i 1 | ! ! ! ’
A TN : ! oo ' ] ! ! A
LLLL L2y /\ 1 . ' ! ! ; ! !
i I 1 H : ; \ 1 1
[ 1 I o 1 1 ' i I 1 PN }
1 F i 1 t I (NI |
r H ) ! r N I
y i . : ;

R S
1"-

! ! ]
502 503504 165
5



Patent Application Publication

May 12,2016 Sheet1 of 40

US 2016/0133647 A1

FIG. 1
107
b
106/ - -
103
121

108




US 2016/0133647 A1

May 12,2016 Sheet 2 of 40

Patent Application Publication

FIG. 2

(@]

S

m |

| |

| |

| |

| |

| %,
7| [ lalle] daol - L],
{ElE g ool %)




Patent Application Publication = May 12,2016 Sheet 3 of 40 US 2016/0133647 Al
FIG. 3
107 —_105
@

106 /7

—r -

103
121

108




Patent Application Publication = May 12,2016 Sheet 4 of 40 US 2016/0133647 Al

FIG. 4

105

106 /™

Y / \_104

102

....................

108



Patent Application Publication = May 12,2016 Sheet 5 of 40 US 2016/0133647 Al

FIG. 5A o
5137514 515

511512 L

501 (502 504 \ _

V51 (; r52) \ ¥s3 Jv54 vs5 ||
A =11 4 . A1
- . |

O

SR TR

s RO
;

B
|
1
>




Patent Application Publication = May 12,2016 Sheet 6 of 40 US 2016/0133647 Al

FIG. 6

503

612 T 105

FIG. 7




Patent Application Publication = May 12,2016 Sheet 7 of 40 US 2016/0133647 Al

P

Tty

o
NN




Patent Application Publication = May 12,2016 Sheet 8 of 40 US 2016/0133647 Al

FIG. 9A 50 4
5134514 515

——— e -

> LY .
\2 ; ;
BTN AT RN A A LIS
- R -
1 T }
)

S

A\

T
o
(o)
o

P
S

“«""g"‘“““

] 11
{

:
/ / / ,
502 503 504 10



Patent Application Publication = May 12,2016 Sheet 9 of 40 US 2016/0133647 Al




Patent Application Publication = May 12,2016 Sheet 10 0f40  US 2016/0133647 A1

FIG. 11

101

108

FIG. 12

108



Patent Application Publication = May 12,2016 Sheet 11 0f40  US 2016/0133647 A1

FIG. 13

108




Patent Application Publication = May 12,2016 Sheet 12 0f40  US 2016/0133647 A1

1551

1507
|

1504

1505

1552

108



Patent Application Publication = May 12,2016 Sheet 130f40  US 2016/0133647 A1

FIG. 16A 504
513@514 515

511 512 L i

501 (502503 K o

L Yry QY52 \ vs3 }Y54 Y55/ P

- e S e et el £ R N
e S {6
! ] ' J 11 U105
T
FIG. 16B st o2 he3|  sar  se

A ARSI R T
il L




Patent Application Publication = May 12, 2016 Sheet 14 0f40  US 2016/0133647 A1

FIG. 17 5({3 50\4 s
N, %W&@
N
N
N
N
5021 VIR
_.i‘i:}-___l
<
501




Patent Application Publication = May 12,2016 Sheet 150f40  US 2016/0133647 A1

FIG. 18
504

501

X185 e Y183




US 2016/0133647 A1

May 12,2016 Sheet 16 of 40

Patent Application Publication

FIG. 19A

-l ———— .~ ——

0

NN

TR

s
RIS
\\\\Q:\\\
“or

SRR
[
h

.
.

N

512

511

g -

.: r.:.._.

zé

502
CY|9
w7

é

Y191
7

201
—
o

A -




US 2016/0133647 A1

May 12,2016 Sheet 17 of 40

Patent Application Publication

FIG. 20A

<t Tp)
o . o
7o) << —
\ P
e __ ._. |||||||||||
| o~
T T At Atttk bl ()
— 1 _ .—..I i L\/-I
.#_ﬂ 2
[ Ig) o H o
~ ul.ﬂ
> " . .. 70
+15 Te]
< P~
- 3
S
o N c L~

/

Og
T+ ——‘i-'-'—‘i"""r'-

512
2024

i L
vy

502 516504

502
Ly
Z

504



Patent Application Publication = May 12,2016 Sheet 18 0f40  US 2016/0133647 A1
FIG. 21
2104
2105 é
\.
2100 | ( ..............
—r .. { I ®
® 1 m 2108
....... &
2106 | L\ L2107
s i Py
2101 M
1 2103
2109

2110




Patent Application Publication = May 12,2016 Sheet 190f40  US 2016/0133647 A1

FIG. 22
2203
2204 {’
9 2 1
no ™ | — i
—L— ' L@

....................

....................

2210



Patent Application Publication = May 12, 2016 Sheet 20 0f40  US 2016/0133647 A1

FIG. 23
2303 2304
O—=8 o o
2305
2306
.............. /\/ A~
'c 114
e | | |
2 30 1 190 N S I ALl

2311



Patent Application Publication = May 12, 2016 Sheet 21 0f40  US 2016/0133647 A1

FIG. 24

N\ 2402
Pavy
2401 ?
A
2411




Patent Application Publication = May 12, 2016 Sheet 22 0f40  US 2016/0133647 A1

FIG. 2
5 2@03
2402
FaYd
ZUE B
9

2411

2404



Patent Application Publication

May 12,2016 Sheet 23 of 40

US 2016/0133647 A1

FIG. 26
2603
2604
o—.
Y1 e

| 2602

;
2605




Patent Application Publication = May 12, 2016 Sheet 24 0f40  US 2016/0133647 A1

FIG. 27A
2703

2704\{}\

FIG. 27B




Patent Application Publication = May 12,2016 Sheet250f40  US 2016/0133647 A1




Patent Application Publication =~ May 12, 2016 Sheet 26 0of40  US 2016/0133647 A1




Patent Application Publication = May 12,2016 Sheet270f40  US 2016/0133647 A1

FIG. 30

3001




Patent Application Publication = May 12, 2016 Sheet 28 0f40  US 2016/0133647 A1




Patent Application Publication = May 12, 2016 Sheet29 0f40  US 2016/0133647 A1

3202




Patent Application Publication = May 12,2016 Sheet300f40  US 2016/0133647 A1

FIG. 33

3301
3303 3302
oY ¢

-3308

L3309
3305 (L)/

........




Patent Application Publication

3401

May 12,2016 Sheet 31 of 40

US 2016/0133647 A1

FIG. 34 3403 e
. L,
340
% : \ .................... R 17,
;104 l ! 9 %
— : ®




Patent Application Publication = May 12,2016 Sheet320f40  US 2016/0133647 A1

FIG. 35 504




Patent Application Publication = May 12,2016 Sheet330f40  US 2016/0133647 A1

501 [502[50 3 ]
L
b — L
T~105

________..--_.,._____...
S U
I
I
=

FIG. 36B ‘x—;

-




P

US 2016/0133647 A1

S T

May 12,2016 Sheet 34 of 40

I
L,

o e o e i s e e - -

[

v
qa.¢€ ©id

(<
e e e e 3 ———
x

od
w3
<
—
L3
>

i

~N
I

+ t t

- 1 { - 1 1.

4 T I g .,
Bt o~

.. ..
g 55530 il T e SRR
aa e =
Yo7 : -

mwm»ﬁ \Nm> \wm>
105

_...,
g W T S SN
o N
\J

.._--_---.._--1..-........-_..-_-

Patent Application Publication

T
res 288 V.€ "Old



Patent Application Publication =~ May 12,2016 Sheet350f40  US 2016/0133647 A1

1362

1361

NN

FIG. 38



Patent Application Publication = May 12,2016 Sheet36 0of40  US 2016/0133647 A1

......

e §

»

= TRy
i

FIG. 39



US 2016/0133647 A1

SSLA

May 12,2016 Sheet 37 of 40

- OV 'OId

Patent Application Publication



US 2016/0133647 A1

chlLA IPLA

May 12,2016 Sheet 38 of 40

1961
1961

v "Old

Patent Application Publication



US 2016/0133647 Al
0
=
[
w
&
o
od
v

X /

dcv "vid

May 12,2016 Sheet 39 of 40

Vo —— Y

Patent Application Publication
-
=
oN
<

t
i
}
i
[}
i
1
]
{
1
1
1
1
1
i
}
1
]
1
]
]
]
i
T
1
]
]
t
]
]




\momv

S

o~
<

r——
<
o™~
sy

US 2016/0133647 A1

\J\g

\\._I\

May 12,2016 Sheet 40 of 40

Patent Application Publication

i
1
!
'
'
t
|
i
H
i
i
1
1
1
1
i
1
}
L]
1
]
]
1
]
1
i
i
i
]

- e . - -

”
" ¥
)
s
¥

—— e g s
H




US 2016/0133647 A1l

DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a method for cor-
recting defective pixels in a display device having a self-light
emitting element. In particular, the invention relates to a
method for correcting defective pixels in an active matrix
display device having an EL (Electroluminescence) element.
The invention also relates to a display device having a struc-
ture capable of easily correcting defective pixels.

[0003] 2. Description of the Related Art

[0004] Inrecentyears, alight emitting device having a light
emitting element typified by an EL element has been actively
developed, and it is expected to be widely used by taking
advantages of the self-luminous type such as high image
quality, wide viewing angle, thin thickness, and lightweight.
As alight emitting element used for such a self-light emitting
display device, an organic light emitting diode (OLED) (also
called an organic EL element), an electroluminescence (EL)
element, and the like have been drawing attention and used
for an EL display and the like. Since the light emitting ele-
ment such as an OLED is a self-luminous type, it has advan-
tages such as higher visibility of pixels than that in a liquid
crystal display, and fast response without requiring a back-
light. The luminance of a light emitting element is controlled
by a current value flowing through the light emitting element.
[0005] An EL element has an electroluminescent layer
(layer containing an organic compound) between a cathode
and an anode. The electroluminescent layer (layer containing
an organic compound) may be formed of a single layer (only
a light emitting layer) or a plurality of stacked layers. If the
electroluminescent layer is formed of a plurality of layers, the
layers may be stacked in any of the following orders from a
semiconductor element side (pixel electrode side): (1) an
anode, a hole injection layer, a hole transporting layer, a light
emitting layer, an electron transporting layer, and a cathode;
(2) an anode, a hole injection layer, a light emitting layer, an
electron transporting layer, and a cathode; (3) an anode, a hole
injection layer, a hole transporting layer, a light emitting
layer, an electron transporting layer, an electron injection
layer, and a cathode; (4) an anode, a hole injection layer, a
hole transporting layer, a light emitting layer, a hole blocking
layer, an electron transporting layer, and a cathode; (5) an
anode, a hole injection layer, a hole transporting layer, a light
emitting layer, a hole blocking layer, an electron transporting
layer, an electron injection layer, and a cathode. Such a struc-
ture is called a forward staggered structure, and a pixel elec-
trode functions as an anode. On the other hand, a structure
where a cathode is formed first on the semiconductor element
side (pixel electrode side) is called an inversely staggered
structure, and a pixel electrode functions as a cathode.
[0006] Anelectroluminescent layeris required to emit light
and flow current. Current flowing through an electrolumines-
cent layer decreases inversely proportional to the power 3 of
the film thickness; therefore, it is necessary to considerably
reduce the thickness of the electroluminescent layer.

[0007] When the thickness of an electroluminescent layer
is considerably reduced, however, the following problems
occur: a short circuit between an anode and a cathode (here-
inafter referred to as a short circuit between two electrodes)
easily occurs. This is caused by the thin thickness of the
electroluminescent layer, unevenness of multilayer of an
electrode, or fine dust. In addition, due to malfunction of a
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transistor connected to an EL element, charges are applied in
some cases to the EL element during a period when no charge
is to be applied, thereby the EL element may emit light. On
the contrary, due to malfunction of a transistor connected to
an EL element, charges cannot be applied to the EL element
in some cases, thereby the EL element would emit no light all
the time. Thus, in some cases, an excess current may flow to
an electroluminescent layer of an EL element or an EL ele-
ment may emit light during a period when no light is to be
emitted, which results in a significant degradation in quality
of a display device. Note that in this specification, among a
plurality of pixels each having a light emitting element, a
pixel where a light emitting element always emits light or no
light or alight emitting element cannot be controlled properly
due to a short circuit between two electrodes of the light
emitting element, a short circuit between wires, a short circuit
between an electrode of the light emitting element and a wire,
or malfunction of a transistor connected to the light emitting
element, is referred to as a defective pixel.

[0008] When a defective pixel is included, a short circuit
causes a voltage drop, and it is thus difficult in some cases to
apply a sufficient potential to other pixels from a power sup-
ply line connected to each pixel. Thatis to say, a light emitting
element that always emits light adversely affects light emit-
ting elements in other pixels as well as the defective pixel.
[0009] The case here considered is a liquid crystal display
device that has been growing in the display device market in
recent years. In the case of a liquid crystal display device, a
liquid crystal element operates as a capacitor and holds an
applied voltage, and liquid crystal molecules are controlled
by an electric field generated by the applied voltage. In other
words, current does not keep flowing to a liquid crystal ele-
ment. Accordingly, even if a pixel electrode of a pixel is short
circuited to another wire, other pixels are not adversely
affected as current does not keep flowing.

[0010] In addition, in the case of a liquid crystal element,
power consumption is not increased since current does not
keep flowing. Further, in general, only one transistor is pro-
vided in each pixel; therefore, one transistor and one pixel
electrode are only required to be corrected.

[0011] Ontheotherhand, an EL elementis a current-driven
device, where current keeps flowing from a power supply line
during a light emitting period. When a defect occurs in a pixel
provided with an EL element having such properties, other
normal pixels may be adversely affected and power consump-
tion may be increased. In addition, at least two transistors are
provided in a pixel, and a circuit including a portion for
holding a signal, a portion for controlling the amount of
current and the like has a complex configuration. Thus, it is
difficult to determine which portion is corrected and how the
portion is corrected.

[0012] Such problems do not occur in a liquid crystal dis-
play device and are unique to an electroluminescence display
device where a power supply line is required and current
keeps flowing.

[0013] It is a primary object of the invention to provide a
display device with improved image quality by correcting a
defective pixel, in particular defects in a pixel where a light
emitting element always emits light or a light emitting ele-
ment cannot be controlled properly due to a short circuit
between two electrodes of the light emitting element, a short
circuit between wires, a short circuit between an electrode of
the light emitting element and a wire, or malfunction of a
transistor connected to the light emitting element. It is another
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object of the invention to provide a display device having a
structure capable of easily correcting defective pixels.

SUMMARY OF THE INVENTION

[0014] In a defective pixel, particularly in a pixel having a
light emitting element that is not controlled propetly and that
always emits light, a potential is not applied to one electrode
of the light emitting element all the time. For example, one
electrode of the light emitting element is brought into a float-
ing state.

[0015] According to a structure of the invention disclosed
in this specification, at least a part of a wire between one
electrode of a light emitting element and a wire (power supply
line) for applying a potential to the one electrode of the light
emitting element is cut off. That is to say, connection of a wire
is physically cut off so that no current flows therethrough.
[0016] According to the aforementioned structure of the
invention, the wire is cut off by laser irradiation. As a result,
the current path from a power supply line to the light emitting
element can be interrupted, thereby preventing the light emit-
ting element from emitting light (preventing bright spots).
[0017] According to another structure of the invention dis-
closed in this specification, a transistor that is provided
between a light emitting element and a power supply line for
applying a potential to the light emitting element and con-
nected to the light emitting element is kept off. For example,
in a normally-off transistor (enhancement transistor), a gate
and a source have the same potential. That is to say, electrical
connection of a wire is interrupted so that no current flows to
an EL element during a display period.

[0018] According to another structure of the invention dis-
closed in this specification, a part of a wire between a light
emitting element and a power supply line for applying a
potential to the light emitting element has a reduced width.
Note that in this specification, “the width of a wire” means a
distance in a direction perpendicular to the direction of cur-
rent flowing through the wire. Similarly, in this specification,
“the width of a power supply line” or “the width of an elec-
trode” means a distance in a direction perpendicular to the
direction of current flowing through the power supply line (or
the electrode).

[0019] According to the aforementioned structure of the
invention, the width of'the part of the wire is reduced to 3 pm
or less.

[0020] Another structure of the invention disclosed in this
specification provides a method for correcting defects in a
display device that has a plurality of pixels each including a
light emitting element provided with an electrode and an
electroluminescent layer and where at least one or more of the
plurality of pixels are defective, wherein a wire connected to
the electrode of the light emitting element provided in the
defective pixel is cut off.

[0021] Another structure of the invention disclosed in the
invention provides a method for correcting defects in a dis-
play device that has a plurality of pixels each including a
transistor and a light emitting element provided with an elec-
trode and an electroluminescent layer and where at least one
or more of the plurality of pixels are defective, wherein one of
a source and a drain of the transistor is connected to the
electrode of the light emitting element through a wire, and the
wire connected to the electrode of the light emitting element
provided in the defective pixel is cut off.

[0022] Another structure of the invention disclosed in the
invention provides a method for correcting defects in a dis-
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play device that has a plurality of pixels each including a
transistor and a light emitting element provided with an elec-
trode and an electroluminescent layer and where at least one
or more of the plurality of pixels are defective, wherein the
transistor provided in the defective pixel is always off.

[0023] Another structure of the invention disclosed in this
specification provides a method for correcting defects in a
display device that has a plurality of pixels each including a
P-channel transistor and a light emitting element provided
with an electrode and an electroluminescent layer and where
at least one or more of the plurality of pixels are defective,
wherein one of a source and a drain of the transistor is con-
nected to a power supply line, the other is connected to the
electrode of the light emitting element through a wire, and a
gate thereof is connected to a wire having a higher potential
than the power supply line.

[0024] According to the aforementioned structure of the
invention, the wire connected to the electrode of the light
emitting element provided in the defective pixel is cut off by
laser irradiation. In addition, according to the aforementioned
structure of the invention, the light emitting element is driven
by the transistor.

[0025] Another structure of the invention disclosed in this
specification provides a display device that has a light emit-
ting element including an electrode and an electrolumines-
cent layer, a wire electrically connected to an electrode of the
light emitting element, a transistor including an active layer
provided with a source, a drain and a channel forming region,
and a power supply line electrically connected to one of the
source and the drain of the transistor, wherein the wire is
electrically connected to the other of the source and the drain
of the transistor, and the width of a part of the electrode in the
vicinity of a portion where the electrode is electrically con-
nected to the wire is smaller than that of the electrode in the
other portion.

[0026] According to the aforementioned structure of the
invention, the width of the part of the electrode is reduced to
3 um or less. Further, the width of the part of the electrode is
reduced to half or less than that of the electrode in the other
portion. In addition, the width of the part of the electrode is
smaller than the smallest width of wires used for a signal line
driver circuit and a scan line driver circuit.

[0027] Another structure of the invention disclosed in this
specification provides a display device that has a light emit-
ting element including an electrode and an electrolumines-
cent layer, a wire electrically connected to an electrode of the
light emitting element, a transistor including an active layer
provided with a source, a drain and a channel forming region,
and a power supply line electrically connected to one of the
source and the drain of the transistor, wherein the wire is
electrically connected to the other of the source and the drain
of the transistor, and the width of at least a part of the wire
between a portion where the electrode is electrically con-
nected to the wire and a portion where the wire is electrically
connected to the other of the source and the drain of the
transistor is smaller than that of the wire in the other portion.

[0028] According to the aforementioned structure of the
invention, the width of the part of the wire is reduced to 3 pm
or less. Further, the width of the part of the wire is reduced to
half or less than that of the wire in the other portion. In
addition, the width of the part of the wire is smaller than the
smallest width of wires used for a signal line driver circuit and
a scan line driver circuit.
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[0029] Another structure of the invention disclosed in this
specification provides a display device that has a light emit-
ting element including an electrode and an electrolumines-
cent layer, a wire electrically connected to an electrode of the
light emitting element, a transistor including an active layer
provided with a source, a drain and a channel forming region,
and a power supply line electrically connected to one of the
source and the drain of the transistor, wherein the wire is
electrically connected to the other of the source and the drain
of the transistor, and the width of a part of the power supply
line in the vicinity of a portion where the power supply line is
electrically connected to the one of the source and the drain of
the transistor is smaller than that of the power supply line in
the other portion.

[0030] According to the aforementioned structure of the
invention, the width of the part of the power supply line is
reduced to 3 um or less. Further, the width of the part of the
power supply line is reduced to half or less than that of the
power supply line in the other portion. In addition, the width
ofthe part of the power supply line is smaller than the smallest
width of wires used for a signal line driver circuit and a scan
line driver circuit.

[0031] Another structure of the invention disclosed in this
specification provides a display device that has a light emit-
ting element including an electrode and an electrolumines-
cent layer, a wire electrically connected to an electrode of the
light emitting element, a transistor including an active layer
provided with a source, a drain and a channel forming region,
apower supply line electrically connected to one of the source
and the drain of the transistor, and a gate wire, wherein the
wire s electrically connected to the other of the source and the
drain of the transistor, the active layer partially overlaps the
wire, the gate wire and the power supply line, and the width of
a part of the active layer in a portion where the active layer
does not overlap the wire, the gate wire and the power supply
line is smaller than that of the active layer in the other portion.
[0032] According to the aforementioned structure of the
invention, the width of the part of the active layer is reduced
to 3 um or less. Further, the width ofthe part of the active layer
is reduced to half or less than that of the active layer in the
other portion. In addition, the width of the part of the active
layer is smaller than the smallest width of wires used for a
signal line driver circuit and a scan line driver circuit.
[0033] According to the aforementioned structure of the
invention, the active layer of the transistor is an amorphous
semiconductor film or a crystalline semiconductor film. In
addition, the transistor is a top gate transistor or a bottom gate
transistor.

[0034] Inthis specification, the light emitting element may
be any of an organic EL element, an inorganic EL element,
and an element containing a mixture of an organic EL, and an
inorganic EL. Further, it is also possible to adopt a display
medium such as an electron emitting element, where a con-
trast is changed by an electrical or magnetic effect. A display
device using an electron emitting element includes a field
emission display (FED), a surface-conduction electron-emit-
ter display (SED), and the like.

[0035] In this specification, “connection” includes electri-
cal connection. Accordingly, other elements, switches and the
like may be disposed therebetween.

[0036] In the invention, the type of applicable transistor is
not especially limited, and a thin film transistor (hereinafter
referred to as a TFT) using a non-single crystalline semicon-
ductor film typified by amorphous silicon and polycrystalline
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silicon, a MOS transistor using a semiconductor substrate or
an SOI substrate, a junction transistor, a bipolar transistor, a
transistor using an organic semiconductor or a carbon nano-
tube, and other transistors may be employed. Further, the type
of substrate on which a transistor is disposed is not especially
limited, and the transistor may be formed on a single crystal-
line substrate, an SOI substrate, a glass substrate, a plastic
substrate or the like.

[0037] In this specification, “switches” may be electrical
ones or mechanical ones as long as they can control current
flow. The switches may be, for example, transistors, diodes,
or logic circuits made of a combination thereof. If a transistor
is used as a switch, the polarity (conductivity type) of the
transistor is not particularly limited since it operates only as a
switch.

[0038] However, when an off-current is desirably small, it
is desirable to use a transistor having a polarity with a small
off-current. For example, a transistor having an LDD region,
a multi-gate structure or the like has a small off-current.
Further, when the potential of a source terminal of a transistor
functioning as a switch is close to that of a low potential side
power supply (Vss, Vgnd, 0 V and the like), an N-channel
transistor is desirably used. On the other hand, when the
potential of a source terminal of a transistor functioning as a
switch is close to that of a high potential side power supply
(Vdd and the like), a P-channel transistor is desirably used.
This allows the transistor to operate efficiently as a switch
because the absolute value of a gate-source voltage can be
increased. In addition, a CMOS switch may be formed using
both an N-channel transistor and a P-channel transistor.
[0039] As set forth above, any type of transistor may be
used in the invention and a transistor may be formed over any
type of substrate. Accordingly, all the circuits for driving a
pixel may be formed over a glass substrate, a plastic substrate,
a single crystalline substrate, an SOI substrate, or other sub-
strates. Alternatively, a part of the circuits for driving a pixel
may be formed over a first substrate, and the other part of the
circuits may be formed over a second substrate that is differ-
ent from the first substrate. In other words, not all the circuits
for driving a pixel are required to be formed over the same
substrate. For example, a pixel array and a gate line driver
circuit may be formed over a glass substrate using TFTs, and
asignal line driver circuit (or a part of it) may be formed over
a single crystalline substrate. Further, the signal line driver
circuit (IC chip) formed over a single crystalline substrate
may be connected onto the glass substrate by COG (Chip On
Glass), or the IC chip may be connected to the glass substrate
by TAB (Tape Auto Bonding) or using a printed board.
[0040] In this specification, “a semiconductor device”
means a device having a semiconductor element such as a
transistor and a diode. A display device means a device hav-
ing a display element such as a liquid crystal element and an
EL element. A liquid crystal display device means a display
device having aliquid crystal element. A light emitting device
means a device having a light emitting element such as an EL,
element.

[0041] The invention may be applied to a display device
adopting either a passive matrix driving method or an active
matrix driving method.

[0042] According to the invention, defective pixels can be
corrected properly only by adding a simple process, and it is
possible to provide a display device with high display quality,
where no bright spots are included and degradation in image
quality of the entire screen is reduced. At the same time, the
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production yield of the display device can be increased,
which results in significant reduction in cost.

[0043] When the invention is applied to a pixel where the
light emitting element always emits light, among a plurality
of pixels each including a light emitting element, the pixel
displays black all the time. Accordingly, for example, a point
defect cannot be corrected even when the invention is applied.
However, a defective pixel is less visible when a pixel emits
no light during a period when light emitting elements in all
pixels are to emit light as compared to when a pixel emits light
during a period when light emitting elements in all pixels are
to emit no light. Thus, the invention can provide a display
device with superior display quality and significantly reduced
power consumption. In addition, a defective pixel does not
adversely affect a pixel having a light emitting element that
operates normally.

[0044] Inadisplay device having the aforementioned struc-
tures, defective pixels can be easily corrected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG.1isadiagram showing Embodiment Mode 1 of
the invention.
[0046] FIG.2isadiagram showing Embodiment Mode 3 of
the invention.
[0047] FIG.31isadiagram showing Embodiment Mode 3 of
the invention.
[0048] FIG.41isadiagram showing Embodiment Mode 5 of
the invention.
[0049] FIGS. 5A and 5B are diagrams each showing

Embodiment Mode 6 of the invention.

[0050] FIG. 6isadiagram showing Embodiment Mode 7 of
the invention.

[0051] FIG.71isadiagram showing Embodiment Mode 8 of
the invention.

[0052] FIGS. 8A to 8F are diagrams each showing Embodi-
ment 2 of the invention.

[0053] FIGS. 9A and 9B are diagrams each showing
Embodiment Mode 6 of the invention.

[0054] FIG. 10 is a diagram showing Embodiment 2 of the
invention.
[0055] FIG.11is adiagram showing Embodiment Modes 1

and 4 of the invention.

[0056] FIG.12is adiagram showing Embodiment Modes 1
and 4 of the invention.

[0057] FIG.13 is adiagram showing Embodiment Modes 1
and 4 of the invention.

[0058] FIG. 14 is adiagram showing Embodiment Modes 1
and 4 of the invention.

[0059] FIG. 15 is adiagram showing Embodiment Modes 1
and 4 of the invention.

[0060] FIGS. 16A and 16B are diagrams each showing
Embodiment Mode 5 of the invention.

[0061] FIG. 17 is a diagram showing Embodiment Mode 5
of the invention.

[0062] FIG. 18 is a diagram showing Embodiment Mode 9
of the invention.

[0063] FIGS. 19A and 19B are diagrams each showing
Embodiment Mode 6 of the invention.

[0064] FIGS. 20A and 20B are diagrams each showing
Embodiment Mode 6 of the invention.

[0065] FIG. 21 is a diagram showing Embodiment 1 of the
invention,

[0066] FIG. 22 is a diagram showing Embodiment 1 of the
invention.
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[0067] FIG. 23 is a diagram showing Embodiment 1 of the
invention.
[0068] FIG. 24 is a diagram showing Embodiment 1 of the
invention.
[0069] FIG. 25 is a diagram showing Embodiment 1 of the
invention.
[0070] FIG. 26 is a diagram showing Embodiment 1 of the
invention.
[0071] FIGS. 27A and 27B are diagrams each showing

Embodiment 1 of the invention.

[0072] FIG. 28 is a diagram showing Embodiment 1 of the
invention.

[0073] FIG. 29 is a diagram showing Embodiment 1 of the
invention.

[0074] FIG. 30 is a diagram showing Embodiment 1 of the
invention.

[0075] FIG. 31 is a diagram showing Embodiment 1 of the
invention.

[0076] FIG. 32 is a diagram showing Embodiment 1 of the
invention.

[0077] FIG. 33 is a diagram showing Embodiment 1 of the
invention.

[0078] FIG. 34 is a diagram showing Embodiment 1 of the
invention.

[0079] FIG. 35 is diagram showing Embodiment Mode 9 of
the invention.

[0080] FIGS. 36A and 36B are diagrams each showing
Embodiment Mode 10 of the invention.

[0081] FIGS. 37A and 37B are diagrams each showing
Embodiment Mode 11 of the invention.

[0082] FIG. 38 is a diagram showing Embodiment Mode 12
of the invention.

[0083] FIG. 39 is a diagram showing Embodiment Mode 13
of the invention.

[0084] FIG. 40 is a diagram showing Embodiment Mode 14
of the invention.

[0085] FIG. 41 is a diagram showing Embodiment Mode 15
of the invention.

[0086] FIGS. 42A and 42B are diagrams each showing
Embodiment Mode 16 of the invention.

[0087] FIGS. 43A and 43B are diagrams each showing
Embodiment Mode 17 of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0088] Although the invention will be described by way of
Embodiment Modes and Embodiments with reference to the
accompanying drawings, it is to be understood that various
changes and modifications will be apparent to those skilled in
the art. Therefore, unless such changes and modifications
depart from the scope of the invention, they should be con-
strued as being included therein. Note that in all the drawings
forillustrating the invention, the identical portions or portions
having the identical function are denoted by the identical
reference numerals, and description thereof is omitted.

Embodiment Mode 1

[0089] In this embodiment mode, a method for cutting off
at least a part of a wire between one electrode of a light
emitting element and a power supply line for applying a
potential to the one electrode of the light emitting element is
described with reference to drawings.

[0090] Description is made with reference to FIG. 11. Each
pixel has a light emitting element 101 and a transistor 1103.
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One of a source and a drain of the transistor 1103 is connected
to a power supply line 105, and the other is connected to one
electrode of the light emitting element 101.

[0091] A method for correcting defective pixels is
described. If the power supply line 105 is connected to one
electrode of the light emitting element 101 through the tran-
sistor 1103, a wire is cut off between the power supply line
105 and one of the source and the drain of the transistor 1103,
or between the other of the source and the drain and one
electrode of the light emitting element 101. For example, a
portion 1101 or a portion 1102 shown as an ellipse in FIG. 11
is cut off. Note that although one portionis only required to be
cut off, two or more portions may be cut off to increase
reliability.

[0092] Inthis manner, in the case of a short circuit between
two electrodes of the light emitting element, a short circuit
between wires, a short circuit between an electrode of the
light emitting element and a wire, or malfunction of the
transistor connected to the light emitting element, the current
path from the power supply line 105 to the other electrode 108
of the light emitting element 101 through the transistor 1103
and the light emitting element 101 can be interrupted by
cutting off the portion 1101 or the portion 1102. As a result,
the light emitting element 101 can be prevented from emitting
light (bright spots can be prevented).

[0093] Although the transistor 1103 in FIG. 11 is a P-chan-
nel transistor, the invention is not limited to this. Even when
the transistor 1103 is an N-channel transistor, the current path
from the power supply line 105 to the other electrode 108 of
the light emitting element 101 through the transistor 1103 and
the light emitting element 101 can be interrupted by cutting
off the portion 1101 or the portion 1102. Thus, the light
emitting element 101 can be prevented from emitting light
(bright spots can be prevented). Further, FIG. 11 shows a
structure where the transistor 1103 is provided between the
power supply line 105 and the light emitting element 101,
however, another element may be provided instead of the
transistor 1103. In addition, the invention can be imple-
mented even when another element is provided between the
power supply line 105 and the light emitting element 101 in
addition to the transistor 1103.

[0094] Next, description is made with reference to FIG. 12.
Each pixel has the light emitting element 101, a first transistor
1204 and a second transistor 1205. One of a source and a drain
of the second transistor 1205 is connected to the power supply
line 105 and the other is connected to one of a source and a
drain of the first transistor 1204. The other of the source and
the drain of the first transistor 1204 is connected to one
electrode of the light emitting element 101. In other words,
the power supply line 105 is connected to one electrode of the
light emitting element 101 through the first transistor 1204
and the second transistor 1205 that are connected in series to
each other.

[0095] A method for correcting defective pixels is
described. A wire is cut off between the power supply line 105
and one of the source and the drain of the second transistor
1205, between the other of the source and the drain of the
second transistor 1205 and one of the source and the drain of
the first transistor 1204, or between the other of the source and
the drain of the first transistor 1204 and one electrode of the
light emitting element 101. For example, a portion 1201, a
portion 1202, or aportion 1203 shown as an ellipse in FIG. 12
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is cut off. Note that although one portionis only required to be
cut off, two or more portions may be cut off to increase
reliability.

[0096] Inthis manner, in the case of a short circuit between
two electrodes of the light emitting element, a short circuit
between wires, a short circuit between an electrode of the
light emitting element and a wire, or malfunction of the
transistor connected to the light emitting element, the current
path from the power supply line 105 to the other electrode 108
of the light emitting element 101 through the second transis-
tor 1205, the first transistor 1204 and the light emitting ele-
ment 101 can be interrupted by cutting off the portion 1201,
the portion 1202 or the portion 1203. As a result, the light
emitting element 101 can be prevented from emitting light
(bright spots can be prevented).

[0097] Although each of the first transistor 1204 and the
second transistor 1205 in FIG. 12 is a P-channel transistor, the
invention is not limited to this. Even when one or both of the
first transistor 1204 and the second transistor 1205 are
N-channel transistors, the current path from the power supply
line 105 to the other electrode 108 of the light emitting ele-
ment 101 through the second transistor 1205, the first tran-
sistor 1204 and the light emitting element 101 can be inter-
rupted by cutting offthe portion 1201, the portion 1202 or the
portion 1203. Thus, the light emitting element 101 can be
prevented from emitting light (bright spots can be prevented).
That is to say, both of the first transistor 1204 and the second
transistor 1205 may be P-channel transistors or N-channel
transistors, or one of the two transistors may be a P-channel
transistor while the other may be an N-channel transistor.
Note that the two transistors are connected in series to each
other in FIG. 12; however, the invention is not limited to this.
Three or more transistors may be connected. In that case also,
a wire may be cut off similarly to FIG. 12. Further, the
invention can be implemented even when another element is
provided between the power supply line 105 and the light
emitting element 101 in addition to the first transistor 1204
and the second transistor 1205.

[0098] Next, description is made with reference to FIG. 13.
Bach pixel has the light emitting element 101, a first transistor
1304 and a second transistor 1305. One of asource and a drain
of the first transistor 1304 is connected to a wire 1351 and the
other is connected to one electrode of the light emitting ele-
ment 101. One of a source and a drain of the second transistor
1305 is connected to a wire 1352 and the other is connected to
the one electrode of the light emitting element 101. Note that
the wire 1351 and the wire 1352 may be connected to the
same power supply or different power supplies.

[0099] A method for correcting defective pixels is
described. A wire is cut off both between the wire 1351 and
one of the source and the drain of the first transistor 1304 and
between the wire 1352 and one of the source and the drain of
the second transistor 1305. Alternatively, a wire is cut off
between one electrode of the light emitting element 101 and
a connecting portion between the other of the source and the
drain of the first transistor 1304 and the other of the source
and the drain of the second transistor 1305. For example, a
portion 1301 shown as an ellipse in FIG. 13 is cut off, or one
of portions 1302 and 1311 and one of portions 1303 and 1312
each shown as an ellipse in FIG. 13 are both cut off.

[0100] Inthis manner, in the case of a short circuit between
the two electrodes of the light emitting element, a short circuit
between wires, a short circuit between an electrode of the
light emitting element and a wire, or malfunction of the



US 2016/0133647 A1l

transistor connected to the light emitting element, the current
path from the wire 1351 and the wire 1352 to the other
electrode 108 of the light emitting element 101 through each
transistor and the light emitting element 101 can be inter-
rupted by cutting off the portion 1301, or both of the portion
1302 and the portion 1303. As a result, the light emitting
element 101 can be prevented from emitting light (bright
spots can be prevented).

[0101] Although each of the first transistor 1304 and the
second transistor 1305 in FIG. 13 1s a P-channel transistor, the
invention is not limited to this. Even when each of the first
transistor 1304 and the second transistor 1305 is an N-chan-
nel transistor, the current path from the power supply line 105
to the other electrode 108 of the light emitting element 101
through each transistor and the light emitting element 101 can
be interrupted by cutting off the portion 1301, or both of the
portion 1302 and the portion 1303. Thus, the light emitting
element 101 can be prevented from emitting light (bright
spots can be prevented). That is to say, both of the first tran-
sistor 1304 and the second transistor 1305 may be P-channel
transistors or N-channel transistors, or one of the two transis-
tors may be a P-channel transistor while the other may be an
N-channel transistor. Note that the two transistors are con-
nected in parallel to each other in FIG. 13; however, the
invention is not limited to this. Three or more transistors may
be connected in parallel. In that case also, a wire may be cut
off similarly to FIG. 13.

[0102] The wire 1351 and the wire 1352 may be connected
to any element, for example, a power supply line, a circuit, a
transistor, or a capacitor. Further, the wire 1351 and the wire
1352 may be connected to different elements or the same
element. Instead, the wire 1351 and the wire 1352 may be an
identical wire functioning as a power supply line.

[0103] The first transistor 1304 is not limited to one. For
example, as shown in FIG. 15, another element such as a
transistor may be connected in series to the first transistor
1304. Similarly, another element such as a transistor may be
connected in series to the second transistor 1305.

[0104] Description is made with reference to FIG. 15. Each
pixel has the light emitting element 101, a first transistor
1506, a second transistor 1507, and a third transistor 1508.
One of a source and a drain of the second transistor 1507 is
connected to a wire 1551, and the other is connected to one of
a source and a drain of the first transistor 1506. One of a
source and a drain of a third transistor 1508 is connected to a
wire 1552, and the other is connected to one electrode of the
light emitting element 101. The other of the source and the
drain of the first transistor 1506 is connected to one electrode
of the light emitting element 101. Note that the wire 1551 and
the wire 1552 may be connected to the same power supply or
different power supplies.

[0105] A method for correcting defective pixels is
described. The current path from the wire 1551 to the other
electrode 108 of the light emitting element 101 can be inter-
rupted by cutting off at least one of a wire between a connect-
ing portion between the wire 1551 and one of the source and
the drain of the second transistor 1507 and the one of the
source and the drain of the second transistor 1507, a wire
between the other of the source and the drain of the second
transistor 1507 and one of the source and the drain of the first
transistor 1506, and a wire between a connecting portion
between the other of the source and the drain of the first
transistor 1506 and one electrode of the light emitting ele-
ment 101 and the other of the source and the drain of the first
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transistor 1506. Further, the current path from the wire 1552
to the other electrode 108 of the light emitting element 101
can be interrupted by cutting off at least one of a wire between
a connecting portion between the wire 1552 and one of the
source and the drain of the third transistor 1508 and the one of
the source and the drain of the third transistor 1508, and a wire
between a connecting portion between the other of the source
and the drain of the third transistor 1508 and one electrode of
the light emitting element 101 and the other of the source and
the drain of the third transistor 1508. For example, between
the wires 1551 and 1552 and the one electrode of the light
emitting element 101, a portion 1501 or a portion 1512 shown
as an ellipse in FIG. 15 is cut off, or one of portions 1502,
1504 and 1511 and one of portions 1503 and 1505 each shown
as an ellipse in FIG. 15 are both cut off.

[0106] Inthis manner, in the case of a short circuit between
the two electrodes of the light emitting element, a short circuit
between wires, a short circuit between an electrode of the
light emitting element and a wire, or malfunction of the
transistor connected to the light emitting element, the current
path from the wire 1551 and the wire 1552 to the other
electrode 108 of the light emitting element 101 through each
transistor and the light emitting element 101 can be inter-
rupted by cutting off the portion 1501, or both one of the
portions 1502 and 1504 and one of the portions 1503 and
1505. As a result, the light emitting element 101 can be
prevented from emitting light (bright spots can be prevented).
[0107] Although each of the first to third transistors 1506 to
1508 in FIG. 15 is a P-channel transistor, the invention is not
limited to this. That is to say, regardless of the conductivity of
the first to third transistors 1506 to 1508, the current path from
the wire 1551 and the wire 1552 to the other electrode 108 of
the light emitting element 101 through each transistor and the
light emitting element 101 can be interrupted by cutting off
the portion 1501, or both one of the portions 1502 and 1504
and one of the portions 1503 and 1505. As a result, the light
emitting element 101 can be prevented from emitting light
(bright spots can be prevented).

[0108] Next, description is made with reference to FIG. 14.
Each pixel has the light emitting element 101, a first transistor
1405, a second transistor 1406, and a third transistor 1407.
One of a source and a drain of the second transistor 1406 is
connected to a wire 1451, and the other is connected to one of
a source and a drain of the first transistor 1405. One of a
source and a drain of the third transistor 1407 is connected to
a wire 1452, and the other is connected to one of the source
and the drain of the first transistor 1405. The other of the
source and the drain of the first transistor 1405 is connected to
one electrode of the light emitting element 101. Note that the
wire 1451 and the wire 1452 may be connected to the same
power supply or different power supplies. Further, the wire
1451 and the wire 1452 may be an identical wire functioning
as a power supply line.

[0109] A method for correcting defective pixels is
described. A wire is cut off between one electrode of the light
emitting element 101 and the other of the source and the drain
of the first transistor 1405. Alternatively, a wire is cut off
between one of the source and the drain of the first transistor
1405 and a connecting portion between the other of the source
and the drain of the second transistor 1406 and the other ofthe
source and the drain of the third transistor 1407. Further
alternatively, a wire 1s cut off both between one of the source
and the drain of the second transistor 1406 and the wire 1451
and between one of the source and the drain of the third
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transistor 1407 and the wire 1452. For example, between the
wires 1451 and 1452 and one electrode of the light emitting
element 101, aportion 1401, 1402 or 1411 shown as an ellipse
in FIG. 14 is cutoff, or one of portions 1403 and 1412 and one
of portions 1404 and 1413 each shown as an ellipse in FIG. 14
are both cut off.

[0110] Inthis manner, in the case ofa short circuit between
the two electrodes of the light emitting element, a short circuit
between wires, a short circuit between an electrode of the
light emitting element and a wire, or malfunction of the
transistor connected to the light emitting element, the current
path from the wire 1451 and the wire 1452 to the other
electrode 108 of the light emitting element 101 through each
transistor and the light emitting element 101 can be inter-
rupted by cutting off the portion 1401 or 1402, or both of the
portion 1403 and the portion 1404. As a result, the light
emitting element 101 can be prevented from emitting light
(bright spots can be prevented).

[0111] Although each of the first to third transistors 1405 to
1407 in FIG. 14 is a P-channel transistor, the invention is not
limited to this. That is to say, regardless of the conductivity of
the first to third transistors 1405 to 1407, the current path from
the wire 1451 and the wire 1452 to the other electrode 108 of
the light emitting element 101 through each transistor and the
light emitting element 101 can be interrupted by cutting off
the portion 1401 or 1402, or both of the portion 1403 and the
portion 1404. As a result, the light emitting element 101 can
be prevented from emitting light (bright spots can be pre-
vented). Note that another element such as a transistor may be
connected in series between the wire 1451 and the first tran-
sistor 1405 in addition to the second transistor 1406, and
another element such as a transistor may be connected in
series between the wire 1452 and the first transistor 1405 in
addition to the third transistor 1407. Further, another element
such as a transistor may be connected in parallel to the second
transistor 1406 and the third transistor 1407.

Embodiment Mode 2

[0112] Described in this embodiment mode is a method for
cutting off a wire in at least one portion between one electrode
of alight emitting element and a power supply line for apply-
ing a potential to the one electrode of the light emitting
element.

[0113] FIG.1shows astructure example ofa pixel in a pixel
portion where pixels each having an EL element are arranged
in matrix.

[0114] Each pixel has the light emitting element 101, a
driving transistor 102, a switching transistor 103, and a
capacitor 104. A gate electrode of the switching transistor 103
1s connected to a gate signal line (scan line) 107, and one of a
source and a drain of the switching transistor 103 is connected
to a source signal line (data line) 106 while the other is
connected to a gate electrode of the driving transistor 102 and
one electrode of the capacitor 104.

[0115] The capacitor 104 is provided to hold a gate voltage
of the driving transistor 102 (potential difference between the
gate electrode and the source) when the switching transistor
103 is not selected (off state). Note that this embodiment
mode shows a structure including the capacitor 104; however,
the invention is not limited to this structure and the capacitor
104 is not necessarily provided. That is to say, the gate capaci-
tance of the driving transistor 102 may be used instead of the
capacitor 104. The gate capacitance of the driving transistor
102 may be formed in a portion where the gate electrode
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overlaps the source, the drain, an LDD region and the like, or
between a channel forming region and the gate electrode.
[0116] One of the source and the drain of the driving tran-
sistor 102 is connected to the power supply line 105, and the
other is connected to one electrode of the light emitting ele-
ment 101. In this embodiment mode, the switching transistor
103 is a P-channel transistor, and the power supply line 105
has a higher potential than the other electrode 108 of the light
emitting element 101. Accordingly, the source of the driving
transistor 102 is connected to the power supply line 105 and
the drain thereof is connected to one electrode of the light
emitting element 101.

[0117] The power supply line 105 is connected to the other
electrode of the capacitor 104. However, the invention is not
limited to this structure, and for example, the other electrode
of the capacitor 104 may be connected to a dedicated wire or
a gate signal line of another pixel.

[0118] Thelight emitting element 101 includes a layer con-
taining an organic compound, which is provided between an
anodeand a cathode. If the anode is connected to the source or
the drain of the driving transistor 102, the anode functions as
a pixel electrode while the cathode functions as an opposite
electrode. Meanwhile, if the cathode is connected to the
source or the drain of the driving transistor 102, the cathode
functions as a pixel electrode while the anode functions as an
opposite electrode. In this embodiment mode, it is assumed
that the anode functions as a pixel electrode.

[0119] A layer containing an organic compound is formed
by vapor deposition using a deposition mask, or ink jet print-
ing. A metal complex belonging to group 4 of the periodic
table of elements is used for a part of the layer containing an
organic compound.

[0120] Instead, a low molecular weight material or a high
molecular weight material may be used in combination. As a
layer containing an organic compound, a single layer or
stacked layers are formed using an organic compound in
many cases; however, an inorganic compound may be used
for a part of a layer containing an organic compound. Further,
a known triplet material as well as a singlet material may be
used.

[0121] Alow power supply potential (VSS)is applied to the
other electrode 108 (opposite electrode (cathode)) of the light
emitting element 101. Meanwhile, a high power supply
potential (VDD) is applied to the power supply line. In this
specification, a high power supply potential (VDD) has a
relatively higher potential than a low power supply potential
(VSS). A high power supply potential and a low power supply
potential are applied by a power supply provided in a display
device using an external IC or the like.

[0122] A method for correcting defective pixels is
described.
[0123] At least one portion of a wire is cut off between the

power supply line 105 and the anode of the light emitting
element 101. For example, at least one of portions 121 and
122 (wire portions) each shown as an ellipse in FIG. 1 is cut
off. For example, an active layer of the driving transistor 102
is cut off in the channel width direction. Accordingly, in the
case of a short circuit between the two electrodes of the light
emitting element, a short circuit between wires, a short circuit
between an electrode of the light emitting element and a wire,
or malfunction of the transistor connected to the light emit-
ting element, the current path from the power supply line 105
to the other electrode 108 (cathode) of the light emitting
element 101 through the driving transistor 102 and the light
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emitting element 101 can be interrupted by cutting off the
portion 121 or 122. As a result, the light emitting element 101
can be prevented from emitting light (bright spots can be
prevented).

[0124] The wire or the active layer may be cut off by a
known method. For example, an interlayer insulating film on
the wire or the active layer is removed by being irradiated
with a laser beam with an appropriate wavelength. Then, the
exposed wire or active layer is cut off by being irradiated with
a laser beam with an appropriate wavelength. Note that irra-
diation conditions of laser such as the kind of laser, frequency,
beam profile, energy density (or power density), and pulse
width are not particularly limited. Further, either a pulsed
laser beam or a continuous wave laser beam may be adopted.
In addition, the side on which the light emitting element is
provided (top of the substrate) may be irradiated with a laser
beam or the opposite side (bottom of the substrate) may be
irradiated with a laser beam. If the top of the substrate is
irradiated with a laser beam, however, it is necessary that the
laser beam transmits the other electrode 108 (cathode) of the
light emitting element 101. Thus, the bottom of the substrate
is desirably irradiated with a laser beam.

[0125] Anultraviolet (UV)laseris used in this embodiment
mode; however, the kind of laser used in the invention is not
particularly limited. A laser is constituted by a laser medium,
an excitation source and a resonator. A laser is classified
according to medium into a gas laser, a liquid laser and a solid
laser, and classified according to the type of oscillation into a
free electron laser. a semiconductor laser and an X-ray laser.
Any type of laser may be adopted in the invention. A gas laser
or asolid laser is preferably used, and more preferably, a solid
laser is used.

[0126] A gas laser includes a helium-neon laser, a carbon
dioxide laser, an excimer laser, and an argon ion laser. An
excimer laser includes a rare gas excimer laser and a rare gas
halide excimer laser. A rare gas excimer laser oscillates using
any of three kinds of excited molecules: argon, krypton and
xenon. An argon ion laser includes a rare gas ion laser and a
metal vapor ion laser.

[0127] A liquid laser includes an inorganic liquid laser, an
organic chelate laser and a pigment laser. In an inorganic
liquid laser and an organic chelate laser, rare-earth ions such
as neodymium, which are utilized for a solid laser, are used as
a laser medium.

[0128] A laser medium used in a solid laser is a solid base
doped with active species functioning as a laser. The solid
base is crystal or glass. The crystal is YAG (yttrium aluminum
garnet crystal), YLF, YVO,, YAIO,, sapphire, ruby, or alex-
andrite. The active species functioning as a laser are, for
example, trivalent ions (Cr**, N&**, Yb**, Tm**, Ho™*, Er**,
and Ti**).

[0129] If ceramic (polycrystal) is used as a medium, a
medium with a desired shape can be formed in a short time
and at low cost. The size of a medium using ceramic (poly-
crystal) can be larger than that of a medium using single
crystal that is generally formed into a cylinder with a diameter
of a few millimeters and a length ofa few tens of millimeters.
The concentration of dopant such as Nd and Yb in a medium,
which directly contributes to light emission, cannot be
changed much in both single crystal and polycrystal. There-
fore, the output power of the laser is not increased much even
though the concentration is increased. If using ceramic as a
medium, however, the output power can be expected to be
dramatically increased since the size of the medium can be
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made much larger than that using single crystal. Further, if
using ceramic as a medium, a parallelepiped or rectangular
parallelepiped medium can be easily obtained. When oscil-
lating light zigzags inside a medium having such a shape, the
length of the oscillating light path can be increased. As a
result, the amplification is increased and oscillation with large
output power is achieved.

[0130] Although the driving transistor 102 is a P-channel
transistor and the switching transistor 103 is an N-channel
transistor in this embodiment mode, the invention is not lim-
ited to this and both of the driving transistor 102 and the
switching transistor 103 may be either an N-channel transis-
tor or a P-channel transistor. If the pixel electrode functions as
the anode of the light emitting element 101 as shown in this
embodiment mode, however, the driving transistor 102 is
desirably a P-channel transistor. If the pixel electrode func-
tions as the cathode of the light emitting element 101, the
driving transistor 102 is desirably an N-channel transistor
since a source potential of the driving transistor 102 does not
change and the driving transistor 102 easily operates.

[0131] Each of the driving transistor 102 and the switching
transistor 103 may have an active layer formed of an amor-
phous semiconductor film (typically, amorphous silicon), a
polycrystalline semiconductor film (typically, polysilicon),
or a single crystalline semiconductor film. If the driving tran-
sistor 102 is a P-channel transistor as in this embodiment
mode, the active layer is desirably formed of a polycrystalline
semiconductor film in view of the mobility. Meanwhile, if the
driving transistor 102 is an N-channel transistor, the active
layer is desirably formed of an amorphous semiconductor
film.

[0132] Each of the driving transistor 102 and the switching
transistor 103 may have either a forward staggered structure
or an inversely staggered structure, and either a top gate
structure or a bottom gate structure. Further, a gate electrode
may be provided over or under a channel forming region.
[0133] Each of the driving transistor 102 and the switching
transistor 103 may have either a single gate structure or a
multi-gate structure. Further, each of the driving transistor
102 and the switching transistor 103 may have either an LDD
structure or a GOLD structure.

[0134] This embodiment mode shows a structure where
other transistors or elements are not provided between the
driving transistor 102 and the power supply line 105. How-
ever, similarly to the structures of FIGS. 12 to 15 described in
Embodiment Mode 1, the invention may be applied to a pixel
structure where another transistor is provided between the
power supply line and the anode in addition to the driving
transistor 102. That is to say, by interrupting the current path
between the anode and the power supply line drawn into a
pixel, current supply to the light emitting element can be
prevented so that the light emitting element emits no light,
and a predetermined potential can be applied to other pixels.

Embodiment Mode 3

[0135] Described in this embodiment mode is another
method for cutting off at least one portion of a wire between
one electrode of a light emitting element and a power supply
line for applying a potential to the one electrode of the light
emitting element.

[0136] FIG. 2 shows an example of a display device. Ref-
erence numeral 201 denotes a pixel portion, 202 denotes a
scan line driver circuit (gate driver), and 203 denotes a signal
line driver circuit (source driver). The scan line driver circuit
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202 sequentially scans each row of the pixel portion 201
through scan lines G1 to Gn (n: positive integer). The signal
line driver circuit 203 transmits a data signal to each column
of the pixel portion 201 through signal lines S1 to Sm (m:
positive integer). Power supply lines V1 to Vn for applying a
potential to one electrode of a light emitting element in each
pixel have a structure capable of applying a potential to each
pixel from both the top and bottom sides. Note that the inven-
tion is not limited to the pixel structure shown in FIG. 2, and
it is needless to say that pixel structures described in other
embodiment modes may be adopted.

[0137] A method for correcting defective pixels is
described with reference to F1G. 3. The pixel shown in FIG. 3
has exactly the same structure as that shown in FIG. 1, and
thus description of the connection relation and the like is
omitted.

[0138] In order not to apply a potential from the power
supply line to a defective pixel, two (or three) portions (at
least one of portions 131 and 132 and a portion 133 in FIG. 3)
of a path for applying a potential to the pixel are cut off.
[0139] After the defective pixel is corrected, a potential can
be applied from the bottom side through the power supply line
to pixels of rows below the row having the defective pixel,
while a potential can be applied from the top side through the
power supply line to pixels of rows above the row having the
defective pixel. Thus, other pixels can operate normally.
[0140] The invention is not limited to the pixel structure
shown in FIG. 2, and can be implemented regardless of the
internal structure of pixel. That is to say, the invention can be
applied to any pixel structure as long as a potential can be
applied to each pixel from both the top and bottom sides
through the power supply line 105.

Embodiment Mode 4

[0141] Described in this embodiment mode is a method for
keeping a transistor off, which is provided between a light
emitting element and a power supply line for applying a
potential to the light emitting element and which is connected
to the light emitting element.

[0142] In order to keep a transistor connected to a light
emitting element off, a gate-source voltage Vgs of the tran-
sistor is controlled so that Vgs<Vth is satisfied in the case of
an N-channel transistor while Vgs>Vth is satisfied in the case
of a P-channel transistor. For example, when Vth>0 is satis-
fied in the case of an N-channel transistor or Vth<O s satisfied
in the case of'a P-channel transistor, a gate and a source of the
transistor are set at the same potential.

[0143] First, description is made on the case where the light
emitting element 101 is connected to the power supply line
105 in the manner shown in FIG. 11. Reference numeral 1103
denotes a P-channel transistor.

[0144] In order to keep the P-channel transistor 1103 con-
nected to the light emitting element off, a gate-source voltage
Vgs of the P-channel transistor 1103 is controlled so that
Vgs>Vth is satisfied. For example, when Vth<0 is satisfied,
the gate and the source of the transistor are set at the same
potential.

[0145] If one electrode of the light emitting element con-
nected to the power supply line is an anode, the source is
connected to the power supply line while the drain is con-
nected to the anode. Accordingly, the gate and the source of
the P-channel transistor 1103 can be set at the same potential
when the power supply line 105 is short circuited to a gate
wire of the P-channel transistor 1103. As a result, even when
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the two electrodes of the light emitting element 101 are short
circuited, no current flows to the light emitting element 101
and a predetermined potential can be applied to other pixels.
[0146] As another example, a higher potential than the
source may be applied to the gate of the P-channel transistor
1103 in order to keep the transistor connected to the light
emitting element off. In other words, the gate wire of the
P-channel transistor 1103 may be short circuited to a wire for
applying a higher potential than the power supply line 105
that is connected to a high potential power supply.

[0147] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, the drain is
connected to the power supply line while the source is con-
nected to the cathode. Accordingly, the gate and the source of
the P-channel transistor 1103 can be set at the same potential
when the cathode of the light emitting element is short cir-
cuited to the gate wire of the P-channel transistor 1103. As a
result, even when the two electrodes of the light emitting
element 101 are short circuited, no current flows to the light
emitting element 101 and a predetermined potential can be
applied to other pixels.

[0148] As another example, a higher potential than the
source may be applied to the gate of the P-channel transistor
1103 in order to keep the transistor connected to the light
emitting element off. In other words, the gate wire of the
P-channel transistor 1103 may be short circuited to a wire for
applying a higher potential than the anode of the light emit-
ting element that is connected to a high potential power sup-
ply.

[0149] FIG. 11 shows an example where the transistor 1103
is a P-channel transistor. The invention can be applied to the
case where the transistor 1103 is an N-channel transistor,
which is specifically described below.

[0150] If one electrode of the light emitting element con-
nected to the power supply line is an anode, the source is
connected to the one electrode of the light emitting element
while the drain is connected to the power supply line. Accord-
ingly, the gate and the source of the N-channel transistor 1103
can be set at the same potential when the one electrode of the
light emitting element is short circuited to the gate wire of the
N-channel transistor 1103. As a result, even when the two
electrodes of the light emitting element 101 are short cir-
cuited, no current flows to the light emitting element 101 and
a predetermined potential can be applied to other pixels.
[0151] As another example, a lower potential than the
source may be applied to the gate of the N-channel transistor
1103 in order to keep the transistor connected to the light
emitting element off. In other words, the gate wire of the
N-channel transistor 1103 may be short circuited to a wire for
applying a lower potential than the anode of the light emitting
element.

[0152] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, the drain is
connected to the cathode while the source is connected to the
power supply line. Accordingly, the gate and the source of the
N-channel transistor 1103 can be set at the same potential
when the power supply line 105 is short circuited to the gate
wire of the N-channel transistor 1103. As a result, even when
the two electrodes of the light emitting element 101 are short
circuited, no current flows to the light emitting element 101
and a predetermined potential can be applied to other pixels.
[0153] As another example, a lower potential than the
source may be applied to the gate of the N-channel transistor
1103 in order to keep the transistor connected to the light
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emitting element off. In other words, the gate wire of the
N-channel transistor 1103 may be short circuited to a wire for
applying a lower potential than the power supply line that is
connected to a low potential power supply.

[0154] Next, description is made on the case where the light
emitting element 101 is connected to the power supply line
105 in the manner shown in FIG. 12. Each of reference
numerals 1204 and 1205 denotes a P-channel transistor. Since
the P-channel transistors 1204 and 1205 are connected in
series, one of them is only required to be turned off. However,
both of the P-channel transistors 1204 and 1205 may be
turned off to increase reliability.

[0155] If one electrode of the light emitting element con-
nected to the power supply line is an anode, the source is
connected to the power supply line while the drain is con-
nected to the anode. Accordingly, the first P-channel transis-
tor 1204 or the second P-channel transistor 1205 can be
turned off when the power supply line 105 is short circuited to
a gate wire of the first P-channel transistor 1204 or to a gate
wire of the second P-channel transistor 1205. Alternatively, a
gate and a source of the first P-channel transistor 1204 may be
short circuited so that the first P-channel transistor 1204 is
turned off. As a result, no current flows to the light emitting
element 101 even when the two electrodes of the light emit-
ting element 101 are short circuited, thereby a predetermined
potential can be applied to other pixels.

[0156] As another example, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1204 or the second P-channel transistor 1205 in order to
keep the transistor connected to the light emitting element off.
In other words, the gate wire of the first P-channel transistor
1204 or the second P-channel transistor 1205 may be short
circuited to a wire for applying a higher potential than the
power supply line 105 that is connected to a high potential
power supply.

[0157] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, the drain is
connected to the power supply line while the source is con-
nected to the cathode. Accordingly, the first P-channel tran-
sistor 1204 or the second P-channel transistor 1205 can be
turned off when the cathode of the light emitting element is
short circuited to the gate wire of the first P-channel transistor
1204 or the second P-channel transistor 1205. Alternatively,
the gate and the source of the second P-channel transistor
1205 may be short circuited so that the second P-channel
transistor 1205 is turned off. As a result, even when the two
electrodes of the light emitting element 101 are short cir-
cuited, no current flows to the light emitting element 101 and
a predetermined potential can be applied to other pixels.
[0158] As another example, a higher potential than the
source may be applied to the gate of the P-channel transistor
in order to keep the transistor connected to the light emitting
element off. In other words, the gate wire of the first P-chan-
nel transistor 1204 or the second P-channel transistor 1205
may be short circuited to a wire for applying a higher potential
than the anode of the light emitting element that is connected
to a high potential power supply.

[0159] Although FIG. 12 shows an example where each of
the first transistor 1204 and the second transistor 1205 is a
P-channel transistor, the invention is not limited to this. The
invention can be applied to the case where each of the first
transistor 1204 and the second transistor 1205 is an N-chan-
nel transistor, or only one of them is an N-channel transistor,
which is specifically described below.
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[0160] Description is made on the case where each of the
first transistor 1204 and the second transistor 1205 is an
N-channel transistor. Since the N-channel transistors 1204
and 1205 are connected in series, one of them is only required
to be turned off. However, both of the N-channel transistors
1204 and 1205 may be turned off to increase reliability.
[0161] If one electrode of the light emitting element con-
nected to the power supply line is an anode, the source is
connected to the anode while the drain is connected to the
power supply line. Accordingly, the first N-channel transistor
1204 or the second N-channel transistor 1205 can be turned
off when the anode is short circuited to the gate wire of the
first N-channel transistor 1204 or the second N-channel tran-
sistor 1205. Alternatively, the gate and the source of the
second N-channel transistor 1205 may be short circuited so
that the second N-channel transistor 1205 is turned off. As a
result, even when the two electrodes of the light emitting
element 101 are short circuited, no current flows to the light
emitting element 101 and a predetermined potential can be
applied to other pixels.

[0162] As another example, a lower potential than the
source may be applied to the gate of the first N-channel
transistor 1204 or the second N-channel transistor 1205 in
order to keep the transistor connected to the light emitting
element off. In other words, the gate wire of the first N-chan-
nel transistor 1204 or the second N-channel transistor 1205
may be short circuited to a wire for applying a lower potential
than the anode.

[0163] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, the drain is
connected to the cathode while the source is connected to the
power supply line. Accordingly, the first N-channel transistor
1204 or the second N-channel transistor 1205 can be turned
off when the power supply line is short circuited to the gate
wire of the first N-channel transistor 1204 or the second
N-channel transistor 1205. Alternatively, the gate and the
source of the first N-channel transistor 1205 may be short
circuited so that the first N-channel transistor 1205 is turned
off. As a result, even when the two electrodes of the light
emitting element 101 are short circuited, no current flows to
the light emitting element 101 and a predetermined potential
can be applied to other pixels.

[0164] As another example, a lower potential than the
source may be applied to the gate of the N-channel transistor
in order to keep the transistor connected to the light emitting
element off. In other words, the gate wire of the first N-chan-
nel transistor 1204 or the second N-channel transistor 1205
may be short circuited to a wire for applying a lower potential
than the power supply line that is connected to a low potential
power supply.

[0165] Next, description is made on the case where one of
the first transistor 1204 and the second transistor 1205 is an
N-channel transistor.

[0166] Since a transistor connected to a light emitting ele-
ment is required to be kept off as set forth above, at least one
of the first transistor 1204 and the second transistor 1205 may
bekept offin FIG. 12. The method for keeping a transistor off
in the case where the first transistor 1204 is a P-channel
transistor or an N-channel transistor is described above, and
thus description thereofis omitted here. Similarly, the method
for keeping a transistor off in the case where the second
transistor 1205 is a P-channel transistor or an N-channel
transistor is described above, and thus description thereof is
omitted here.
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[0167] Description is made on the case where the light
emitting element 101 is connected to the power supply line in
the manner shown in FIG. 13. Each of reference numerals
1304 and 1305 denotes a P-channel transistor.

[0168] Ifthe potential of the other electrode 108 of the light
emitting element is lower than those of awire 1351 and a wire
1352 and one electrode of the light emitting element con-
nected to a power supply line is an anode, a source is con-
nected to the power supply line while a drain is connected to
the anode. Accordingly, a gate and the source of the first
P-channel transistor 1304, and a gate and the source of the
second P-channel transistor 1305 can be set at the same poten-
tial when the wire 1351 is short circuited to a gate wire of the
first P-channel transistor 1304 and the wire 1352 is short
circuited to a gate wire of the second P-channel transistor
1305. As a result, even when the two electrodes of the light
emitting element 101 are short circuited, no current flows to
the light emitting element 101 and a predetermined potential
can be applied to other pixels.

[0169] As another example, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1304 and the gate of the second P-channel transistor
1305 in order to keep the transistors connected to the light
emitting element off. In other words, the gate wire of the first
P-channel transistor 1304 may be short circuited to a wire for
applying a higher potential than the wire 1351 that is con-
nected to a high potential power supply, and the gate wire of
the second P-channel transistor 1305 may be short circuited
to a wire for applying a higher potential than the wire 1352
that is connected to a high potential power supply.

[0170] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, the drain is
connected to the power supply line while the source is con-
nected to the cathode. Accordingly, the gate and the source of
the first and second P-channel transistors can be set at the
same potential when the cathode of the light emitting element
is short circuited to the gate wires of the first P-channel
transistor 1304 and the second P-channel transistor 1305. As
a result, even when the two electrodes of the light emitting
element 101 are short circuited, no current flows to the light
emitting element 101 and a predetermined potential can be
applied to other pixels.

[0171] As another example, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1304 and the gate of the second P-channel transistor
1305 in order to keep the transistors connected to the light
emitting element off. In other words, the gate wires of the first
P-channel transistor 1304 and the second P-channel transistor
1305 may be short circuited to a wire for applying a higher
potential than the anode of the light emitting element that is
connected to a high potential power supply.

[0172] Although FIG. 13 shows the case where each of the
first transistor 1304 and the second transistor 1305 is a
P-channel transistor, the invention is not limited to this. The
invention can be applied to the case where each of the first
transistor 1304 and the second transistor 1305 is an N-chan-
nel transistor, or only one of them is an N-channel transistor.
[0173] Next, description is made on the case where the light
emitting element 101 is connected to the power supply line in
the manner shown in FIG. 14. Each of reference numerals
1405, 1406 and 1407 denotes a P-channel transistor.

[0174] Ifthe potential of the other electrode 108 of the light
emitting element is lower than those of a wire 1451 and a wire
1452 and one electrode of the light emitting element con-
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nected to the power supply line is an anode, a source is
connected to the power supply line while a drain is connected
to the anode. Accordingly, a gate and the source of the second
P-channel transistor 1406, and a gate and the source of the
third P-channel transistor 1407 can be set at the same poten-
tial when the wire 1451 is short circuited to a gate wire of the
second P-channel transistor 1406 and the wire 1452 is short
circuited to a gate wire of the third P-channel transistor 1407.
Further, a gate and the source of the first P-channel transistor
1405 can be set at the same potential when a gate wire of the
first P-channel transistor 1405 is short circuited to a wire for
connecting the first P-channel transistor 1405 to the second
and third P-channel transistors 1406 and 1407. Alternatively,
the gate wire of the first P-channel transistor 1405 may be
short circuited to the wire 1451 or the wire 1452. As a result,
even when the two electrodes of the light emitting element
101 are short circuited, no current flows to the light emitting
element 101 and a predetermined potential can be applied to
other pixels.

[0175] As another example, a higher potential than the
source may be applied to the gate of the second P-channel
transistor 1406 and the gate of the third P-channel transistor
1407 in order to keep the transistors connected to the light
emitting element off. In other words, the gate wire of the
second P-channel transistor 1406 may be short circuited to a
wire for applying a higher potential than the wire 1451 that is
connected to a high potential power supply, and the gate wire
of the third P-channel transistor 1407 may be short circuited
to a wire for applying a higher potential than the wire 1452
that is connected to a high potential power supply. For
example, if the potential of the wire 1452 is higher than that of
the wire 1451, the wire 1452 may be short circuited to the gate
wire of the second P-channel transistor 1406. Instead, a
higher potential than the source may be applied to the gate of
the first P-channel transistor 1405.

[0176] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, a drain is con-
nected to the power supply line while a source is connected to
the cathode. Accordingly, the gate and the source of the first
P-channel transistor 1405 can be set at the same potential
when the cathode of the light emitting element is short cir-
cuited to the gate wire of the first P-channel transistor 1405.
Further, the gate and the source of the second P-channel
transistor 1406 and the gate and the source of the third
P-channel transistor 1407 can be set at the same potential
when both the gate wire of the second P-channel transistor
1406 and the gate wire of the third P-channel transistor 1407
are short circuited to a wire for connecting the first P-channel
transistor 1405 to the second and third P-channel transistors
1406 and 1407. Alternatively, the gate of the first P-channel
transistor 1405 may be short circuited to the wire 1451 or the
wire 1452 so that the first P-channel transistor 1405 is turned
off. As a result, even when the two electrodes of the light
emitting element 101 are short circuited, no current flows to
the light emitting element 101 and a predetermined potential
can be applied to other pixels.

[0177] As another example, a higher potential than the
source may be applied to the gate of the second P-channel
transistor 1406 and the gate of the third P-channel transistor
1407 in order to keep the transistors connected to the light
emitting element off. Instead, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1405.
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[0178] Although FIG. 14 shows the case where each of the
first to third transistors 1405 to 1407 is a P-channel transistor,
the invention is not limited to this. The invention can be
applied to the case where each of the first to third transistors
1405 to 1407 is an N-channel transistor, or one or two of them
are N-channel transistors.

[0179] Next, description is made on the case where the light
emitting element 101 is connected to the power supply line in
the manner shown in FIG. 15. Each of reference numerals
1506, 1507 and 1508 denotes a P-channel transistor.

[0180] Ifthe potential of the other electrode 108 of the light
emitting element is lower than those of a wire 1551 and a wire
1552 and one electrode of the light emitting element con-
nected to the power supply line is an anode, a source is
connected to the power supply line while a drain is connected
to the anode. Accordingly, a gate and the source of the second
P-channel transistor 1507, and a gate and the source of the
third P-channel transistor 1508 can be set at the same poten-
tial when the wire 1551 is short circuited to a gate wire of the
second P-channel transistor 1507 and the wire 1552 is short
circuited to a gate wire of the third P-channel transistor 1508.
Further, a gate and the source of the first P-channel transistor
1506 can be set at the same potential when a gate wire of the
first P-channel transistor 1506 is short circuited to the wire
1551 or a wire for connecting the first P-channel transistor
1506 to the second P-channel transistor 1507. As a result,
even when the two electrodes of the light emitting element
101 are short circuited, no current flows to the light emitting
element 101 and a predetermined potential can be applied to
other pixels.

[0181] As another example, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1506 or the second P-channel transistor 1507 and the
gate of the third P-channel transistor 1508 in order to keep the
transistors connected to the light emitting element off. In
other words, the gate wire of the first P-channel transistor
1506 or the second P-channel transistor 1507 may be short
circuited to a wire for applying a higher potential than the
wire 1551 that is connected to a high potential power supply,
and the gate wire of the third P-channel transistor 1508 may
be short circuited to a wire for applying ahigher potential than
the wire 1552 that is connected to a high potential power
supply.

[0182] If one electrode of the light emitting element con-
nected to the power supply line is a cathode, a drain is con-
nected to the power supply line while a source is connected to
the cathode. Accordingly, the current path between the wire
1551 and the anode of the light emitting element 101 can be
interrupted when the cathode of the light emitting element is
short circuited to the gate wire of the first P-channel transistor
1506, or the gate wire of the second P-channel transistor 1507
is short circuited to a wire for connecting the first P-channel
transistor 1506 to the second P-channel transistor 1507. Fur-
ther, the current path between the wire 1552 and the anode of
the light emitting element 101 can be interrupted when the
cathode of the light emitting element is short circuited to the
gate wire of the third P-channel transistor 1508. As a result,
even when the two electrodes of the light emitting element
101 are short circuited, no current flows to the light emitting
element 101 and a predetermined potential can be applied to
other pixels.

[0183] As another example, a higher potential than the
source may be applied to the gate of the first P-channel tran-
sistor 1506 or the gate of the second P-channel transistor 1507
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and a higher potential than the source may be applied to the
gate of the third P-channel transistor 1508, so that the tran-
sistors connected to the light emitting element are kept off.
[0184] Although FIG. 15 shows the case where each of the
first to third transistors 1506 to 1508 is a P-channel transistor,
the invention is not limited to this. The invention can be
applied to the case where each of the first to third transistors
1506 to 1508 is an N-channel transistor, or one or two of them
are N-channel transistors.

[0185] Described in this embodiment mode is a method for
keeping a transistor connected to a light emitting element off.
Ifthere are a plurality of current paths for applying a potential
to a light emitting element, the method described in this
embodiment mode can be combined with the methods
described in Embodiment Modes 1 and 2. For example, in
FIG. 15, the current path connected to the wire 1551 may be
interrupted by cutting off a portion 1502 or a portion 1504 by
laser irradiation, while the current path connected to the wire
1552 may be interrupted by keeping the third transistor 1508
off by setting the gate and the source of the third transistor
1508 at the same potential.

Embodiment Mode 5

[0186] Described in this embodiment mode is a method for
keeping a transistor off, which is provided between a light
emitting element and a power supply line for applying a
potential to the light emitting element and which is connected
to the light emitting element. Description is made with refer-
ence to FIG. 4 that is the same as FIG. 1, except in that the
switching transistor 103 is a P-channel transistor. Thus,
description of the connection relation and the like is omitted
here.

[0187] As described in Embodiment Mode 1, the driving
transistor 102 is a P-channel transistor, and one electrode of
the light emitting element connected to the power supply line
is an anode. That is to say, a source is connected to the power
supply line while a drain is connected to the anode. Accord-
ingly, more specifically, the gate and the source of the driving
transistor 102 can be set at the same potential when the power
supply line 105 is short circuited to the gate wire of the driving
transistor 102. As a result, even when the two electrodes ofthe
light emitting element 101 are short circuited, no current
flows to the light emitting element 101 and a predetermined
potential can be applied to other pixels. Note that the driving
transistor 102 having the gate and the source that are at the
same potential is desirably an enhancement transistor.

[0188] As another example, a higher potential than the
source may be applied to the gate of the P-channel driving
transistor 102 in order to keep the transistor connected to the
light emitting element off. In other words, the gate wire of the
driving transistor 102 may be short circuited to a wire for
applying a higher potential than the power supply line 105
that is connected to a high potential power supply. This
method is specifically described below.

[0189] Since the switching transistor 103 is a P-channel
transistor in this embodiment mode, a Hi (High) signal is
normally inputted to the gate signal line 107 connected to the
gate of the switching transistor 103, so that the switching
transistor 103 is turned off. Accordingly, the driving transistor
102 can be forcibly turned off when a higher potential than the
power supply line 105 is applied to the gate signal line 107
and the gate signal line 107 is short circuited to the gate wire
of the driving transistor 102.
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[0190] The gate signal line 107 and the gate wire of the
driving transistor 102 may be short circuited by a known
method. For example, a portion where the gate signal line 107
overlaps the gate wire of the driving transistor 102 with an
insulating film interposed therebetween is irradiated with a
laser beam having an appropriate wavelength. The insulating
film in this portion is destroyed by laser irradiation, thereby
the gate signal line 107 can be connected to the gate wire of
the driving transistor 102 in the vicinity of the portion irradi-
ated with the laser beam. Note that irradiation conditions of
laser such as the kind of laser, energy density and pulse width
are not particularly limited. Further, either a pulsed laser
beam or a continuous wave laser beam may be adopted. In
addition, the side on which the light emitting element is
provided (top of the substrate) may be irradiated with a laser
beam or the opposite side (bottom of the substrate) may be
irradiated with a laser beam. If the top of the substrate is
irradiated with a laser beam, however, it is necessary that the
laser beam transmits the cathode 108; therefore, the bottom of
the substrate is desirably irradiated with a laser beam.
[0191] As described in Embodiment Mode 1 with reference
to FIGS. 12 to 15, another transistor may be provided between
the power supply line and the anode in addition to the driving
transistor 102. In that case also, at least one of the transistors
connected between the power supply line and the anode is
kept offusing the method shown in this embodiment mode, so
that no current flows to one electrode of the light emitting
element.

[0192] Although the driving transistor 102 is a P-channel
transistor in this embodiment mode, this method can be
applied to the case where the driving transistor 102 is an
N-channel transistor.

[0193] Although the switching transistor 103 is a P-channel
transistor in this embodiment mode, this method can be
applied to the case where the switching transistor 103 is an
N-channel transistor.

Embodiment Mode 6

[0194] Described in this embodiment mode is a structure of
a pixel portion of a display device where defective pixels can
be easily corrected.

[0195] FIG. 17 shows a layout example of one pixel. A
magnified view of a portion surrounded by a dotted line in
FIG. 17 is shown in FIG. 5A. FIG. 5B is a cross sectional view
along a line A-A' of FIG. 5A. Note that an equivalent circuit
of this pixel corresponds to FIG. 1.

[0196] InFIGS.5A and 5B, reference numeral 501 denotes
oneelectrode (anode) of a light emitting element, 502 denotes
a wire, 503 denotes an active layer of the driving transistor
102, 504 denotes a gate wire also functioning as a gate elec-
trode of the driving transistor 102, 521 denotes a substrate,
522 denotes a base film, 523 denotes a gate insulating film of
the driving transistor 102, 524 denotes an interlayer insulat-
ing film, and 525 denotes an interlayer insulating film. These
elements may be formed of known materials. Although the
materials are specifically shown below, the invention is not
limited to these.

[0197] The substrate 521 may be a glass substrate such as
barium borosilicate glass and alumino borosilicate glass, a
quartz substrate, a ceramic substrate, a substrate formed of a
flexible synthetic resin such as plastic, or the like.

[0198] The base film 522 may have a single layer structure
using any one of a silicon oxide film, a silicon nitride film, a
silicon oxynitride film, and a silicon nitride oxide film, or a
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stacked layer structure of any of them. For example, as the
base film 522, a silicon nitride oxide film and a silicon oxyni-
tride film may be stacked in this order over the substrate 521.
In that case, the base film 522 may be transparent and can
transmit a laser beam. Accordingly, only a wire or a semicon-
ductor layer formed over the base film can be cut off or wires
can be short circuited. Note that in this specification, silicon
oxynitride means a substance where the composition ratio of
oxygen is higher than that of nitrogen, which can also be
referred to as silicon oxide containing nitrogen. Meanwhile,
in this specification, silicon nitride oxide means a substance
where the composition ratio of nitrogen is higher than that of
oxygen, which can also be referred to as silicon nitride con-
taining oxygen.

[0199] The active layer 503 may be formed of an amor-
phous semiconductor film, a microcrystalline semiconductor
film, acrystalline semiconductor film or the like. The material
of the semiconductor film is not limited; however, silicon or
silicon germanium (SiGe) is preferably used. The active layer
503 of the driving transistor 102 has at least a source, a drain
and a channel forming region, and each of the source and the
drain contains an impurity that imparts P-type conductivity.
The active layer 503 may have a structure where a gate elec-
trode overlaps an LDD region, a structure where a gate elec-
trode does not overlap an LDD region, or an offset structure.
For example, the driving transistor 102 preferably has a struc-
ture where a gate electrode overlaps an LDD region in each
case of an N-channel transistor and a P-channel transistor.
Meanwhile, the switching transistor 103 preferably has a
structure where a gate electrode does not overlap an LDD
region in each case of an N-channel transistor and a P-channel
transistor.

[0200] The gate insulating film 523 may have a single layer
structure using any one ofa silicon oxide film, a silicon nitride
film, a silicon oxynitride film, and a silicon nitride oxide film,
or a stacked layer structure of any of them. For example, the
gate insulating film 523 may have a single layer structure
using a silicon oxide film, or a staked layer structure where a
silicon oxynitride film and a silicon nitride oxide film are
stacked in this order.

[0201] The gate wire 504 may be formed of a metal such as
Al, Mo, Ti, Nd, and W, an alloy thereof, or a metal nitride
thereof. The gate wire 504 may have a signal layer structure
using any of these metals, or a stacked layer structure of any
of them. In addition, a polysilicon film may be formed as a
conductive film.

[0202] Theinterlayer insulating film 524 may have a single
layer structure using any one of a silicon oxide film, a silicon
nitride film, a silicon oxynitride film, and a silicon nitride
oxide film, or a stacked layer structure of any of them. If the
gate wire 504 is formed of molybdenum (Mo), a silicon
nitride film is preferably used for the interlayer insulating film
524 that is in contact with the gate wire 504.

[0203] The wire 502 and the power supply line 105 are
formed of a metal such as Ag, Au, Cu, Ni, Pt, Pd, Ir, Rh, W, Al,
Ta, Mo, Cd, Zn, Fe, Ti, Zr, Ba, and Nd, an alloy thereof, or a
metal nitride thereof. Alternatively, a semiconductor material
such as Siand Ge may be employed. Each of the wire 502 and
the power supply line 105 may have a stacked layer structure
of these materials. Note that a metal material with a low
melting point is suitable for the wire 502 and the power
supply line 105 in the invention, since the wire 502 and the
power supply line 105 can be easily cut off by laserirradiation
in subsequent steps.
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[0204] The interlayer insulating film 525 may be formed of
an inorganic insulating material such as silicon oxide, silicon
nitride, silicon oxynitride, aluminum oxide, aluminum
nitride, and aluminum oxynitride; acrylic acid, methacrylic
acid, and a derivative thereof’ a heat resistance polymer such
as polyimide, aromatic polyamide, and polybenzimidazole;
inorganic siloxane including a Si—O—Si bond, among com-
pounds formed of silicon, oxygen and hydrogen using a silox-
ane-based material as a start material; or an organic siloxane-
based insulating material in which hydrogen bonded to
silicon is substituted by an organic group such as a methyl
group and a phenyl group. The interlayer insulating film 525
may also be formed of a photosensitive or non-photosensitive
material such as acrylic and polyimide, or formed by stacking
these materials. It is also possible to adopt a structure shown
in FIG. 16, where the interlayer insulating film 525 is not
provided and the one electrode 501 of the light emitting
element is connected directly to the wire 502 without through
a contact hole.

[0205] A structure of a display device in this embodiment
mode is described.

[0206] Since the power supply line 105 is connected to the
driving transistor 102 through a contact hole, a part of the
power supply line 105 has a projecting portion for each pixel
(row). In the portion where a part of the power supply line
projects, the width of a part of the power supply line is
reduced (portion 515 in FIG. 5). In that case, the longitudinal
width (Y55) of the power supply line 105 in the portion 515 is
preferably 3 um or less. In addition, the horizontal width
(X55) of the power supply line 105 in the portion 515 is
preferably 4 um or more. As a result, only a portion required
for correcting defects can be cut off in view of the size and
shape of a cross sectional surface (spot) of a laser shot, and
thus the power supply line 105 itself can be prevented from
being broken and adversely affecting other pixels. Further,
other wires can also be prevented from being short circuited
and adversely affecting other circuits.

[0207] When the power supply line 105 is formed into such
ashape, the power supply line 105 can be easily cut off when
the portion 515 is irradiated with a laser beam. In other words,
in any defective pixel, only a defect can be easily corrected
without adversely affecting other pixels.

[0208] Theactive layer 503 of the driving transistor 102 has
portions 513 and 514 that are not covered with the wire 502,
the gate wire 504 and the power supply line 105. The active
layer 503 may be cut off by reducing the length of the portions
513 and 514 in a direction parallel to the channel width of the
driving transistor 102 and irradiating the portion 513 or 514
with a laser beam. In that case, the lengths (Y53 and Y54) of
the portions in a direction parallel to the channel width of the
driving transistor 102 are preferably 3 um or less. In addition,
the lengths (X53 and X54) of the portions in a direction
parallel to the channel length of the driving transistor 102 are
preferably 4 um or more.

[0209] The width of a part of the wire 502 for connecting
the active layer 503 to the one electrode (anode) 501 of the
light emitting element may be reduced between a contact hole
for connecting the wire 502 to the active layer 503 and a
contact hole for connecting the wire 502 to the one electrode
(anode) 501 of the light emitting element. In that case, the
longitudinal width (Y52) of a part of the wire 502 is prefer-
ably 3 um or less. In addition, the horizontal width (X52) of a
part of the wire 502 is preferably 4 pmor more.
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[0210] When the wire 502 is formed into such a shape, the
wire 502 can be easily cut off when a portion 512 is irradiated
with a laser beam. In other words, in any defective pixel, only
a defect can be easily corrected without adversely affecting
other pixels.

[0211] The width of a part of the one electrode (anode) 501
of the light emitting element can be reduced in a portion
adjacent to the portion where the one electrode 501 of the
light emitting element overlaps the wire 502. In that case, the
longitudinal width (Y51) of a part of the one electrode (an-
ode) 501 of the light emitting element is preferably 3 um or
less. In addition, the horizontal width (X51) of a part of the
one electrode (anode) 501 of the light emitting element is
preferably 4 um or more.

[0212] When the one electrode (anode) 501 of the light
emitting element is formed into such a shape, the one elec-
trode (anode) 501 of the light emitting element can be easily
cut off by irradiating a portion 511 with a laser beam. In other
words, in any defective pixel, only a defect can be easily
corrected without adversely affecting other pixels.

[0213] Although FIG. 5 shows a structure where the gate
electrode is provided over the semiconductor active layer (top
gate structure), at least one of the portions 511 to 515 can be
easily cut off by laser irradiation even when adopting a struc-
ture where the gate electrode is provided under the semicon-
ductor active layer as shown in FIG. 9.

[0214] The invention can also be applied to the case of
adopting a bottom gate transistor where amorphous silicon is
used for a semiconductor layer. At least one of the portions
511 to 515 can be easily cut off by laser irradiation even when
adopting, for example, an inversely staggered channel etched
transistor as shown in FIG. 19, or a channel protective tran-
sistor as shown in FIG. 20. Note that in FIG. 20, an insulating
film 516 functions as a film for protecting a channel.

Embodiment Mode 7

[0215] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0216] FIG. 6 is a top plan view of a layout of one pixel.
Note that an equivalent circuit of this pixel structure corre-
sponds to FIG. 1.

[0217] Theactive layer 503 of the driving transistor 102 has
a portion 612 that is not covered with the wire 502 and the
power supply line 105. The active layer 503 may be cut off by
reducing the length of the portion 612 in a direction parallel to
the power supply line 105 and irradiating the portion 612 with
alaser beam. In that case, the length (Y 62) of the portion ina
direction parallel to the power supply line 105 is preferably 3
wm or less. In addition, the length (X62) of the portion in a
direction perpendicular to the power supply line 105 is pref-
erably 4 um or more. As a result, only a portion required for
correcting defects can be cut off in view of the size and shape
of a cross sectional surface (spot) of a laser shot, and thus the
power supply line 105 itself can be prevented from being
broken and adversely affecting other pixels. Further, other
wires can be prevented from being short circuited and
adversely affecting other pixels.

[0218] The width of a part of the wire 502 for connecting
the active layer 503 to the one electrode (anode) 501 of the
light emitting element may be reduced between a contact hole
for connecting the wire 502 to the active layer 503 and a
contact hole for connecting the wire 502 to the one electrode
(anode) 501 of the light emitting element. In that case, the



US 2016/0133647 A1l

longitudinal width (Y61) of a part of the wire 502 is prefer-
ably 3 um or less. In addition, the horizontal width (X61) of a
part of the wire 502 is preferably 4 um or more.

[0219] When the wire 502 is formed into such a shape, the
wire 502 can be easily cut off by irradiating a portion 611 with
a laser beam. In other words, in any defective pixel, only a
defect can be easily corrected without adversely affecting
other pixels.

Embodiment Mode 8

[0220] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0221] FIG. 7 is a top plan view of a layout of one pixel.
Note that an equivalent circuit of this pixel structure corre-
sponds to FIG. 1, and the driving transistor 102 is a P-channel
transistor. It is assumed that the source of the driving transis-
tor 102 is connected to the power supply line 105 and the drain
thereof is connected to the one electrode (anode) 501 of the
light emitting element.

[0222] The power supply line 105 has a substantially linear
shape. but has a depressed portion for each pixel (row). Fur-
ther, a part of the depressed portion projects to be connected
to the active layer 503, and the width of a part of the projection
portion is reduced. In that case, the longitudinal width (Y72)
of the power supply line 105 in a portion 712 is preferably 3
um or less. In addition, the horizontal width (X72) of the
power supply line 105 in the portion 712 is preferably 4 um or
more.

[0223] When the power supply line 105 is formed into such
a shape, the power supply line 105 can be easily cut off by
irradiating the portion 712 with a laser beam. In other words,
in any defective pixel, only a defect can be easily corrected
without adversely affecting other pixels. In the structure
shown in FIG. 5, a layout area is increased as a part of the
power supply line 105 projects, which leads to reduced aper-
ture ratio. Meanwhile, in the structure shown in FIG. 7 where
the power supply line has the depressed portion, the wire 502
can be easily cut off without reducing aperture ratio.

[0224] The gate wire 504 overlaps the power supply line
105 with an interlayer insulating film interposed therebe-
tween. The gate wire 504 may be short circuited to the power
supply line 105 by irradiating a part of the overlapping area,
for example a portion 713, with a laser bean1. That is to say,
the gate and the source of the driving transistor 102 have the
same potential when the gate wire 504 is short circuited to the
power supply line 105; therefore, the driving transistor 102 is
turned off, no current flows even when the light emitting
element is short circuited, and a defective pixel can be easily
corrected.

[0225] Theactive layer 503 of the driving transistor 102 has
portions 721 and 722 that are not covered with the wire 502,
the gate wire 504 and the power supply line 105. The active
layer 503 may be cut off by reducing the length of the portions
721 and 722 in a direction parallel to the channel width of the
driving transistor 102 and irradiating the portion 721 or 722
with a laser beam. In that case, the lengths (Y73 and Y74) of
the portion in a direction paralle] to the channel width of the
driving transistor 102 are preferably 3 um or less. In addition,
the lengths (X73 and X74) of the portion in a direction pat-
allel to the channel width of the driving transistor 102 are
preferably 4 um or more.

[0226] The width of a part of the wire 502 for connecting
the active layer 503 to the one electrode (anode) 501 of the
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light emitting element may be reduced between a contact hole
for connecting the wire 502 to the active layer 503 and a
contact hole for connecting the wire 502 to the one electrode
(anode) 501 of the light emitting element. In that case, the
longitudinal width (Y71) of a part of the wire 502 is prefer-
ably 3 um or less. In addition, the horizontal width (X71) of a
part of the wire 502 is preferably 4 um or more.

[0227] When the wire 502 is formed into such a shape, the
wire 502 can be easily cut off by irradiating the portion 711
with alaser beam. Ln other words, in any defective pixel, only
a defect can be easily corrected without adversely affecting
other pixels.

Embodiment Mode 9

[0228] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0229] FIG. 18 is a top plan view of a layout of one pixel.
Note that an equivalent circuit of this pixel structure corre-
sponds to FIG. 13 in the case where the wire 1351 and the wire
1352 are connected to the same power supply. The one elec-
trode 501 of the light emitting element is connected to the
power supply line 105 through a first transistor and a second
transistor that are connected in parallel to each other.

[0230] Thepower supply line 105 has a substantially linear
shape, but has two projecting portions for each pixel (row).
Further, the width of a part of the projecting portions is
reduced. In that case, the longitudinal width (Y) of the power
supply line 105 in a portion 1801 and a portion 1805 is
preferably 3 pm or less. In addition, the horizontal width (X)
of the power supply line 105 in the portion 712 is preferably
4 pm or more.

[0231] When the power supply line 105 is formed into such
a shape, the power supply line 105 can be easily cut off by
irradiating the portion 1801 and the portion 1805 with a laser
beam. In other words, in any defective pixel, only a defect can
be easily corrected without adversely affecting other pixels.
[0232] The gate wire 504 overlaps the power supply line
105 with an interlayer insulating film interposed therebe-
tween. Accordingly, if each of the first transistor and the
second transistor is a P-channel transistor and the one elec-
trode 501 of the light emitting element is an anode, or if each
of the first transistor and the second transistor is an N-channel
transistor and the one electrode 501 of the light emitting
element is a cathode, the gate wire 504 may be short circuited
to the power supply line 105 by irradiating a part of an area
where the gate wire 504 overlaps the power supply line 105,
for example a portion 1808, with a laser beam. That is to say,
the gate and the source of each of the first transistor and the
second transistor have the same potential when the gate wire
504 is short circuited to the power supply line 105; therefore,
each of the transistors is turned off, no current flows even
when the light emitting element is short circuited, and a
defective pixel can be easily corrected.

[0233] The active layer 503 of the first and second transis-
tors may be cut off by irradiating both a portion 1802 and a
portion 1804 with a laser beam. Since one portion is only
required to be irradiated with a laser beam, a portion 1803 is
preferably irradiated with a laser beam to increase yield. Note
that the horizontal width (X) of the portion 1802 and the
portion 1804 is preferably 3 pum or less, and the longitudinal
width (Y) thereof is preferably 4 um or more.

[0234] When the active layer 503 is formed into such a
shape, the active layer 503 can be easily cut off by irradiating



US 2016/0133647 A1l

both of the portion 1802 and the portion 1804, or the portion
1803 with a laser beam. In other words, in any defective pixel,
only adefect can be easily corrected without adversely affect-
ing other pixels.

[0235] Although the one electrode 501 of the light emitting
element is connected directly to the active layer 503 of the
first and second transistors in FIG. 18, a wire 1806 may be
provided between the one electrode 501 of the light emitting
element and the active layer 503 of the first and second
transistors as shown in FIG. 35. In that case, the wire 1806 can
be formed simultaneously with the power supply line 105. In
addition, the wire 1806 has a structure capable of easily
correcting defective pixels. That is to say, the width of a part
of the wire 1806 is reduced between a portion where the one
electrode 501 of the light emitting element is connected to the
wire 1806 and a portion where the wire 1806 is connected to
the active layer 503 of the first and second transistors. The
width of a portion 1807 where the width of the wire 1806 is
reduced is preferably 3 um or less.

Embodiment Mode 10

[0236] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0237] FIG. 36A shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. FIG. 36 A isa
top plan view showing the connection relation between a
pixel electrode (one of a pair of electrodes of a light emitting
element) and a power supply line, and FIG. 36B is a cross
sectional view along a line A-A' of FIG. 36A. An equivalent
circuit of the top plan view shown in FIG. 36A corresponds to
FIG. 12. In other words, FIGS. 36A and 36B have a structure
where two transistors connected in series are provided
between the pixel electrode (one of a pair of electrodes of the
light emitting element) and the power supply line.

[0238] FIG. 36A has almost the same structure as FIG. 5A
described in Embodiment Mode 6, except in that there are two
overlapping areas of the gate wire 504 and the active layer 503
of the driving transistor in FIG. 36 A while there is one over-
lapping area in F1G. 5A. Therefore, in this embodiment mode,
only the difference from FIG. 5 is described. In this embodi-
ment mode, the width (Y54) of the active layer 503 that is
sandwiched between two gate wires when seen from the top
surface is reduced. The width of the active layer 503 in this
portion is preferably 3 pm or less.

[0239] In the display device having the active layer 503
formed into such a shape, defects in any pixel can be easily
corrected without adversely affecting other pixels.

Embodiment Mode 11

[0240] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0241] FIG. 37A shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. FIG.37Aisa
top plan view showing the connection relation between a
pixel electrode (one of a pair of electrodes of a light emitting
element) and a power supply line, and FIG. 37B is a cross
sectional view along a line A-A' of FIG. 37A. An equivalent
circuit of the top plan view shown in FIG. 37A corresponds to
FIG. 12, and similarly to FIG. 36A, FIG. 37A has a structure
where two transistors connected in series are provided
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between a pixel electrode (one ofa pair of electrodes of a light
emitting element) and a power supply line.

[0242] FIG. 37A has almost the same structure as FIG.
36A, except in that the active layer 503 described in Embodi-
ment Mode 10 with reference to FIG. 36A is divided into two
layers that are connected through the wire 531. Therefore, in
this embodiment mode, only the difference from FIG. 36A is
described. In this embodiment mode, the widths (Y56 and
Y58) of the active layer 503 that is sandwiched between two
gate' wires when seen from the top surface and that does not
overlap the wire 531 are reduced. The width of the active layer
503 in this portion is preferably 3 um or less. One or both of
the width Y56 and the width Y58 of the active layer 503 may
be reduced.

[0243] Instead of reducing the width of at least a part ofthe
active layer 503, the width of the wire 531 in a portion where
the wire 531 does not overlap two active layers when seen
from the top surface may be reduced. The width Y57 of the
wire 531 in this portion is preferably 3 um or less.

[0244] Inthe display device having the active layer 503 or
the wire 531 formed into such a shape, defects in any pixel can
be easily corrected without adversely affecting other pixels.

Embodiment Mode 12

[0245] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0246] FIG. 38 shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. F1G. 38 is atop
plan view showing the connection relation between a pixel
electrode and a power supply line. An equivalent circuit of the
top plan view shown in FIG. 38 corresponds to FIG. 13, and
has a structure where at least two transistors connected to one
electrode of a light emitting element are provided between a
pixel electrode (one of a pair of electrodes of the light emit-
ting element) and a power supply line.

[0247] In FIG. 38, one of the source and the drain of the
transistor 1304 having an active layer 1365 is connected
through a wire 1362 to one of the source and the drain of the
transistor 1305 having an active layer 1366. The wire 1362 is
connected to one electrode 1361 (pixel electrode) of the light
emitting element 101. The other of the source and the drain of
the transistor 1304 is connected to a wire 1351, and the other
of the source and the drain of the transistor 1305 is connected
to a wire 1352.

[0248] In this embodiment mode, the widths Y103 and
Y104 of the active layer 1365 that dose not overlap the wire
1362, a gate wire 1363 and the wire 1351, or the width Y107
of the wire 1351 that does not overlap the active layer 1365 is
reduced. In that case, the widths Y103 and Y104 of the active
layer 1365, or the width Y107 of the wire 1351 is preferably
3 um or less. All of the widths Y103, Y104 and Y107 may be
reduced, or at least one of them may be reduced.

[0249] In this embodiment mode, the widths Y105 and
Y106 of the active layer 1366 that dose not overlap the wire
1362, a gate wire 1364 and the wire 1352, or the width Y108
of the wire 1352 that does not overlap the active layer 1366 is
reduced. In that case, the widths Y105 and Y106 of the active
layer 1366, or the width Y108 of the wire 1352 that does not
overlap the active layer 1366 is preferably 3 um or less. All of
the widths Y105, Y106 and Y108 may be reduced, or at least
one of them may be reduced.

[0250] Instead of reducing both of the widths Y103, Y104
and Y107 and the widths Y105, Y106 and Y108, the width
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Y101 of the wire 1362 in the vicinity of a portion where the
oneelectrode 1361 of the light emitting element 101 does not
overlap the wire 1362 when seen from the top surface, or the
width Y102 of the one electrode 1361 of the light emitting
element 101 may be reduced. The latter structure is preferably
adopted instead of the former structure, since defective pixels
can be corrected by cutting off only one portion of a wire and
the like. The width Y101 of the wire 1362 or the width Y102
of the one electrode 1361 of the light emitting element 101 is
preferably 3 um or less.

[0251] Inthe display device having the one electrode 1361
of the light emitting element 101, the wire 1362, the active
layer 1365, the active layer 1366, the wire 1351, and the wire
1352 that are formed into such a shape, defects in any pixel
can be easily corrected without adversely affecting other pix-
els.

Embodiment Mode 13

[0252] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0253] FIG. 39 shows a layout corresponding to a part of
onepixel in a pixel portion of a display device. FIG. 39 is atop
plan view showing the connection relation between a pixel
electrode (one of a pair of electrodes of a light emitting
element) and a power supply line. An equivalent circuit of the
top plan view shown in FIG. 39 corresponds to F1G. 13, and
similarly to FIG. 38, FIG. 39 has a structure where two
transistors are connected to one electrode of a light emitting
element.

[0254] FIG. 39 has almost the same structure as that
described in Embodiment Mode 10 with reference to FIG. 38,
except in that the two active layers 1365 and 1366 are substi-
tuted by one active layer 1372. Therefore, in this embodiment
mode, only the difference from FIG. 38 is described. In this
embodiment mode, both of the widths Y113 and Y114 and the
widths Y115 and Y116 may be reduced. Alternatively, the
width Y111 or Y112 may be reduced. The latter structure is
preferably adopted instead of the former structure, since
defective pixels can be corrected by cutting off only one
portion of a wire and the like. Each of the widths Y103,Y104,
Y107,Y105,Y106, and Y108 is preferably 3 um or less.
[0255] In the display device having the one electrode 1361
of the light emitting element 101, the wire 1371, the active
layer 1372, the wire 1351, and the wire 1352 that are formed
into such a shape, defects in any pixel can be easily corrected
without adversely affecting other pixels.

Embodiment Mode 14

[0256] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0257] FIG. 40 shows a layout corresponding to a part of
onepixel ina pixel portion of a display device. FIG. 40 is atop
plan view showing the connection relation between a pixel
electrode and a power supply line. An equivalent circuit of the
top plan view shown in FIG. 40 corresponds to F1G. 14, and
has a structure including at least the transistor 1405 connected
to one electrode of a light emitting element and the two
transistors 1406 and 1407 connected to the transistor 1405.
[0258] In FIG. 40, one of the source and the drain of the
transistor 1406 having an active layer 1468 is connected to
one of the source and the drain of the transistor 1407 having
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an active layer 1469 through a wire 1465. The wire 1465 is
connected to one of the source and the drain of the transistor
1405 having an active layer 1464. The other of the source and
the drain of the transistor 1405 is connected to one electrode
1461 (pixel electrode) of the light emitting element 101
through a wire 1462. The other of the source and the drain of
the transistor 1406 is connected to a wire 1451, and the other
of the source and the drain of the transistor 1407 is connected
to a wire 1452.

[0259] In this embodiment mode, as described in Embodi-
ment Mode 13 with reference to FIG. 39, at least one of the
widths Y126, Y127 and Y128, and at least one of the widths
Y129,Y130 and Y131 are reduced. In that case, at least one of
the widths Y126, Y127 and Y128, and at least one of the
widths Y129,Y130 and Y131 are preferably 3 pm or less.
[0260] Instead of reducing at least one of the widths Y126,
Y127 and Y128, and at least one of the widths Y129,Y130 and
Y131, at least one of the widths Y121,Y122,Y123,Y124, and
Y125 may be reduced. The latter structure is preferably
adopted instead of the former structure, since defective pixels
can be corrected by cutting off only one portion of a wire and
the like. In that case, each of the widths Y121, Y122, Y123,
Y124, and Y125 is preferably 3 pm or less.

[0261] Inthe display device having the one electrode 1461
of the light emitting element 101, the wire 1462, the active
layer 1464, the wire 1465, the active layer 1468, the active
layer 1469, the wire 1451, and the wire 1452 that are formed
into such a shape, defects in any pixel can be easily corrected
without adversely affecting other pixels.

Embodiment Mode 15

[0262] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0263] FIG. 41 shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. F1G. 41 is atop
plan view showing the connection relation between a pixel
electrode and a power supply line. An equivalent circuit of the
top plan view shown in FIG. 41 corresponds to FIG. 15, and
has a structure where the transistors 1506 and 1507 that are
connected in series and the transistor 1508 are connected to
one electrode of a light emitting element between a pixel
electrode and a power supply line.

[0264] One electrode 1561 of the light emitting element is
connected to an active layer 1565 (one of the source and the
drain) of the transistor 1506 and an active layer 1566 (one of
the source and the drain) of the transistor 1508 through a wire
1562. The other of the source and the drain of the transistor
1506 is connected to an active layer 1570 (one of the source
and the drain) of the transistor 1507 through the wire 1571.
The other of the source and the drain of the transistor 1507 is
connected to a wire 1572, and the other of the source and the
drain of the transistor 1508 is connected to a wire 1568.
[0265] Inthis embodiment mode, at least one of the widths
Y143,Y144,Y147,Y149,Y150, and Y151, and at least one of
the widths Y145, Y146 and Y148 are reduced. In that case, at
least one of the widths Y143,Y144, Y147, Y149, Y150, and
Y151, and at least one of the widths Y145,Y146 and Y148 are
preferably 3 um or less.

[0266] Instead of reducing at least one of the widths Y143,
Y144,Y147,Y149, Y150, and Y151, and at least one of the
widths Y145,Y146 and Y148, at least one of the widths Y141
and Y142 may be reduced. The latter structure is preferably
adopted instead of the former structure, since defective pixels
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can be corrected by cutting off only one portion of a wire and
the like. In that case, each of the widths Y141 and Y142 is
preferably 3 um or less.

[0267] Inthe display device having the one electrode 1561
of the light emitting element 101, the wire 1562, the active
layer 1565, the active layer 1566, the wire 1567, the wire
1568, the active layer 1570, and the wire 1571 that are formed
into such a shape, defects in any pixel can be easily corrected
without adversely affecting other pixels.

Embodiment Mode 16

[0268] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.

[0269] FIG. 42A shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. FIG. 42A is a
top plan view showing the connection relation between a
pixel electrode (one of a pair of electrodes of a light emitting
element) and a power supply line, and FIG. 42B is a cross
sectional view along a line A-A' of FIG. 42A. An equivalent
circuit of the top plan view shown in FIG. 42A corresponds to
FIG. 12, and has a structure where at least two transistors that
are connected in series are provided between the pixel elec-
trode (one of a pair of electrodes of the light emitting element)
and the power supply line similarly to FIG. 36A and FIG.
37A.

[0270] A pixel electrode 4201 is connected to one of the
source and the drain of the transistor 1204 having an active
layer 4204 through a wire 4202. The other of the source and
the drain of the transistor 1204 is connected to one of the
source and the drain of the transistor 1205 having an active
layer 4206 through a wire 4205. The other of the source and
the drain of the transistor 1205 is connected to a wire 4207. In
FIG. 42B, reference numeral 4208 denotes a semiconductor
film containing an element belonging to group 13 (or 15) of
the periodic table, which is not shown in FIG. 42A since it is
provided under the wire 4202, the wire 4205 and the wire
4207. Note that a substrate is provided under a gate wire 4203,
which is not shown in FIGS. 42A and 42B.

[0271] In this embodiment mode, the width Y161 of the
wire 4202 in a portion where the wire 4202 does not overlap
the pixel electrode 4201 and the active layer 4204 when seen
from the top surface is reduced. The width Y161 is preferably
3 um or less.

[0272] Instead of reducing the width Y161, the width Y162
of the wire 4205 in a portion where the wire 4205 does not
overlap the active layer 4204 and the active layer 4206 may be
reduced. The width' Y162 is preferably 3 pm or less. Instead of
reducing the width Y161 or Y162, the width Y163 of the wire
4207 in a portion where the wire 4207 does not overlap the
active layer 4206 may be reduced. The width Y163 is prefer-
ably 3 pm or less. All of the widths Y161,Y162 and Y163 may
be reduced, or at least one of them may be reduced.

[0273] Inthe display device having the wire 4202, the wire
4205, and the wire 4207 that are formed into such a shape,
defects in any pixel can be easily corrected without adversely
affecting other pixels.

Embodiment Mode 17

[0274] Described in this embodiment mode is another
structure of a pixel portion of a display device where defective
pixels can be easily corrected.
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[0275] FIG. 43 A shows a layout corresponding to a part of
one pixel in a pixel portion of a display device. FIG. 43Ais a
top plan view showing the connection relation between a
pixel electrode (one of a pair of electrodes of a light emitting
element) and a power supply line, and FIG. 43B is a cross
sectional view along a line A-A' of FIG. 43A. An equivalent
circuit of the top plan view shown in FIG. 43 A corresponds to
FIG. 12, and has a structure where at least two transistors that
are connected in series are provided between the pixel elec-
trode (one of a pair of electrodes of the light emitting element)
and the power supply line similarly to FIG. 42A.

[0276] In FIG. 42A described in Embodiment Mode 16, a
part of the active layer (corresponding to a channel forming
region) in a portion where the active layer does not overlap the
semiconductor film 4208 containing an element belonging to
group 13 (or 15) of the periodic table is etched, and the pixel
electrode 4201 is provided so as to overlap the wire 4202.
FIG. 43 A has almost the same structure as FIG. 424, except
in that a protective film 4209 is provided so as to cover the
active layer in a portion where the active layer does not
overlap the channel forming region, and the wire 4202 is
provided so as to overlap the pixel electrode 4201. That is to
say, in this embodiment mode, at least one of the width Y161
of the wire 4202, the width Y162 of the wire 4205, and the
width Y163 of the wire 4207 may be reduced when seen from
the top surface. Each of the widths Y161, Y162 and Y163 is
preferably 3 um or less. Note that all of the widths Y161,Y162
and Y163 may be reduced.

[0277] Inthe display device having the wire 4202, the wire
4205, and the wire 4207 that are formed into such a shape,
defects in any pixel can be easily corrected without adversely
affecting other pixels.

Embodiment 1

[0278] Described in this embodiment is a structure of a
display device where defective pixels can be easily corrected.
Since a structure example of a pixel is described in Embodi-
ment Mode 2 with reference to FIG. 1, another structure
example that is different from FIG. 1 is described in this
embodiment.

[0279] FIG. 21 shows an example of an equivalent circuit
diagram corresponding to one pixel in a pixel portion of a
display device. Each pixel has a first transistor 2105, a second
transistor 2106, a third transistor 2107, a capacitor 2108, a
light emitting element 2109, and one electrode 2110 of the
light emitting element 2109. The one electrode 2110 of the
light emitting element 2109 may be an anode or a cathode.
[0280] A gate electrode of the first transistor 2105 is con-
nected to a gate signal line 2104 (scan line), and one of a
source and a drain thereofis connected to a first source signal
line 2102 (data line) while the other is connected to a gate
electrode of the third transistor 2107 and one electrode of the
capacitor 2108. A gate electrode of the second transistor 2106
1s connected to a second source signal line 2101, and one of a
source and a drain thereof is connected to the other electrode
of the light emitting element 2109 while the other is con-
nected to one of a source and a drain of the third transistor
2107. The other of the source and the drain of the third
transistor 2107 is connected to a power supply line 2103. The
other electrode of the capacitor 2108 is connected to the
power supply line 2103.

[0281] The capacitor 2108 has a function of holding a gate
potential of the third transistor 2107. Therefore, the capacitor
2108 1s provided between a gate electrode of the third tran-
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sistor 2107 and the power supply line 2103 in FIG. 21, though
the invention is not limited to this structure. In other words,
the capacitor 2108 is only required to be provided to hold the
gate potential of the third transistor 2107. If the gate potential
of the third transistor 2107 can be held using the gate capaci-
tance of the third transistor 2107 or the like, the capacitor
2108 is not necessarily provided.

[0282] As described in Embodiment Mode 2, the first to
third transistors 2105 to 2107 are not limited to the structure
shown in FIG. 21. That is to say, each of the first to third
transistors 2105 to 2107 may be an N-channel transistor or a
P-channel transistor. The active layer of each transistor may
be formed of an amorphous semiconductor or a crystalline
semiconductor, and may have an LDD structure of a GOLD
structure. Each transistor may have a forward staggered struc-
ture or an inversely staggered structure, and a top gate struc-
ture or a bottom gate structure. The gate electrode of each
transistor may be formed both over and under the channel
forming region, or either over or under the channel forming
region.

[0283] In order to implement the invention in FIG. 21, at
least a part of the current path between the power supply line
2103 and the other electrode of the light emitting element
2109 (electrode connected to one of the source and the drain
of the second transistor 2106) may be interrupted. The current
path between the other electrode of the light emitting element
2109 and the power supply line 2103 is similar to the afore-
mentioned structure of FIG. 12, and thus description thereof
is omitted here.

[0284] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0285] FIG. 22 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 2205, a
second transistor 2206, a third transistor 2207, a capacitor
2208, a light emitting element 2209, and one electrode 2210
of the light emitting element 2209. The one electrode 2210 of
the light emitting element 2209 may be an anode or a cathode.

[0286] A gate electrode of the first transistor 2205 is con-
nected to a first gate signal line 2204, and one of a source and
a drain thereof is connected to a first source signal line 2201
(data line) while the other is connected to a gate electrode of
the second transistor 2206, one of a source and a drain of the
third transistor 2207, and one electrode of the capacitor 2208.
One of a source and a drain of the second transistor 2206 is
connected to the other electrode of the light emitting element
2209, while the other is connected to a power supply line
2202. A gate electrode of the third transistor 2207 is con-
nected to a second gate signal line 2203, and the other of the
source and the drain thereof is connected to a power supply
line 2202. The other electrode of the capacitor 2208 is con-
nected to the power supply line 2202.

[0287] In order to implement the invention in FIG. 22, at
least a part of the current path between the power supply line
2202 and the other electrode of the light emitting element
2209 (electrode connected to one of the source and the drain
of the second transistor 2206) may be interrupted. The current
path between the other electrode of the light emitting element
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2209 and the power supply line 2202 is similar to the afore-
mentioned structure of FIG. 11, and thus description thereof
is omitted here.

[0288] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0289] FIG. 23 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first switch 2303, a
second switch 2304, a transistor 2305, a capacitor 2306, a
third switch 2307, a fourth switch 2308, a fifth switch 2309, a
light emitting element 2310, and one electrode 2311 of the
light emitting element 2310. The one electrode 2311 of the
light emitting element 2310 may be an anode or a cathode.
[0290] A gate electrode of the transistor 2305 is connected
to one electrode of the capacitor 2306, one terminal of the
fourth switch 2308, and one terminal of the fifth switch 2309.
One of a source and a drain of the transistor 2305 is connected
to one terminal of the first switch 2303 and one terminal of the
second switch 2304, while the other is connected to one
terminal of the third switch 2307 and the other terminal of the
fourth switch 2308. The other terminal of the first switch 2303
is connected to a source signal line 2301, and the other ter-
minal of the second switch 2304 is connected to a power
supply line 2302. The other electrode of the capacitor 2306 is
connected to the power supply line 2302. The other terminal
of the third switch 2307 is connected to the other electrode of
the light emitting element 2310.

[0291] In order to implement the invention in FIG. 23, at
least a part of the current path between the power supply line
2302 and the other electrode of the light emitting element
2310 (electrode connected to the other terminal of the third
switch 2307) may be interrupted.

[0292] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0293] FIG. 24 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 2405, a
second transistor 2406, a switch 2407, a capacitor 2408, a
third transistor 2409, a fourth transistor 2410, a light emitting
element 2411, and one electrode 2412 of the light emitting
element 2411. The one electrode 2412 of the light emitting
element 2411 may be an anode or a cathode.

[0294] A gate electrode of the first transistor 2405 is con-
nected to a first gate signal line 2403, and one of a source and
a drain thereof is connected to the other electrode of the light
emitting element 2411 while the other is connected to one of
a source and a drain of the second transistor 2406. A gate
electrode of the second transistor 2406 is connected to one
terminal of the switch 2407, one electrode of the capacitor
2408, and one of a source and a drain of the third transistor
2409. The other of the source and the drain of the second
transistor 2406 is connected to a power supply line 2402. The
other electrode of the capacitor 2408 is connected to the
power supply line 2402. The other of the source and the drain



US 2016/0133647 A1l

of the third transistor 2409 is connected to one of a source and
a drain of the fourth transistor 2410. A gate electrode of the
fourth transistor 2410 1is connected to a second gate signal line
2404, and the other of the source and the drain thereof is
connected to a source signal line 2401.

[0295] In order to implement the invention in FIG. 24, at
least a part of the current path between the power supply line
2402 and the other electrode of the light emitting element
2411 may be interrupted. The current path between the other
electrode of the light emitting element 2411 and the power
supply line 2402 is similar to the aforementioned structure of
FIG. 12, and thus description thereof is omitted here.

[0296] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0297] FIG. 25 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. FIG. 25 has almost the same structure as
FIG. 24, except in that a fifth transistor 2413 is provided
instead of the switch 2407 that is provided in FIG. 24.
[0298] A gate electrode of the fifth transistor 2413 is con-
nected to one of a source and a drain thereof and one of the
source and the drain of the fourth transistor 2410. The other of
the source and the drain of the fifth transistor 2413 is con-
nected to one of the source and the drain of the third transistor
2409.

[0299] In order to implement the invention in FIG. 25, at
least a part of the current path between the power supply line
2402 and the other electrode of the light emitting element
2411 may be interrupted. The current path between the other
electrode of the light emitting element 2411 and the power
supply line 2402 is similar to the aforementioned structure of
FIG. 12, and thus description thereof is omitted here.

[0300] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0301] FIG. 26 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 2606, a
first capacitor 2607, a second capacitor 2608, a second tran-
sistor 2606, a third transistor 2610, a fourth transistor 2611, a
fifth transistor 2612, a light emitting element 2613, and one
electrode 2614 of the light emitting element 2613. The one
electrode 2614 of the light emitting element 2613 may be an
anode or a cathode.

[0302] A gate electrode of the first transistor 2606 is con-
nected to a second gate signal line 2604, and one of a source
and a drain thereof is connected to a source signal line 2601
while the other is connected to one electrode of the first
capacitor 2607, one electrode of the second capacitor 2608,
and one of a source and a drain of the second transistor 2609.
The other electrode of the first capacitor 2607 is connected to
a power supply line 2602. The other electrode of the second
capacitor 2608 is connected to one of a source and a drain of
the third transistor 2610 and a gate electrode of the fourth
transistor 2611. A gate electrode of the second transistor 2609
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is connected to a first gate signal line 2603 and a gate elec-
trode of the third transistor 2610. The other of the source and
the drain of the second transistor 2609 is connected to the
power supply line 2602 and one of a source and a drain of the
fourth transistor 2611. The other of the source and the drain of
the third transistor 2610 is connected to the power supply line
2602, the other of the source and the drain of the fourth
transistor 2611, and one of a source and a drain of the fifth
transistor 2612. A gate electrode of the fifth transistor 2612 is
connected to a third gate signal line 2605, and the other of the
source and the drain thereof is connected to the other elec-
trode of the light emitting element 2613.

[0303] In order to implement the invention in FIG. 26, at
least a part of the current path between the power supply line
2602 and the other electrode of the light emitting element
2613 may be interrupted. The current path between the other
electrode of the light emitting element 2613 and the power
supply line 2602 is similar to the aforementioned structure of
FIG. 12, and thus description thereof is omitted here.

[0304] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0305] FIG. 27A shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 2706, a
first capacitor 2707, a second transistor 2708, a third transis-
tor 2709, a fourth transistor 2710, a light emitting element
2711, and one electrode 2712 of the light emitting element
2711. The one electrode 2712 of the light emitting element
2711 may be an anode or a cathode.

[0306] A gate electrode of the first transistor 2706 is con-
nected to a second gate signal line 2704, and one of a source
and a drain thereof is connected to a source signal line 2701
while the other is connected to one electrode of the first
capacitor 2707 and a gate electrode of the third transistor
2709. The other electrode of the first capacitor 2707 is con-
nected to a power supply line 2702. A gate electrode of the
second transistor 2708 is connected to a first gate signal line
2703, and one of a source and a drain thereofis connected to
the source signal line 2701 while the other is connected to one
of a source and a drain of the third transistor 2709 and one of
asource and a drain of the fourth transistor 2710. The other of
the source and the drain of the third transistor 2709 is con-
nected to the power supply line 2702. A gate electrode of the
fourth transistor 2710 is connected to a third gate signal line
2705, and the other of the source and the drain thereof is
connected to the other electrode of the light emitting element
2711.

[0307] Description is made on FIG. 27B. In FIG. 27A, one
of the source and the drain of the first transistor 2706 is
connected to the source signal line 2701. FIG. 27B has almost
the same structure as FIG. 27A, except in that one of the
source and the drain of the firsttransistor 2706 is connected to
the other of the source and the drain of the second transistor
2708, one of the source and the drain of the third transistor
2709, and one of the source and the drain of the fourth tran-
sistor 2710.

[0308] In order to implement the invention in FIGS. 27A
and 27B, at least a part of the current path between the power
supply line 2702 and the other electrode of the light emitting
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element 2711 may be interrupted. The current path between
the other electrode of the light emitting element 2711 and the
power supply line 2702 is similar to the aforementioned struc-
ture of FIG. 12, and thus description thereof'is omitted here.
[0309] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0310] FIG. 28 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 2806, a
first capacitor 2807, a second capacitor 2808, a second tran-
sistor 2809, a third transistor 2810, a fourth transistor 2811, a
light emitting element 2812, and one electrode 2813 of the
light emitting element 2812. The one electrode 2813 of the
light emitting element 2812 may be an anode or a cathode.
[0311] A gate electrode of the first transistor 2806 is con-
nected to a first gate signal line 2803, and one of a source and
a drain thereof is connected to a source signal line 2801 while
the other is connected to one electrode of the first capacitor
2807. The other electrode of the first capacitor 2807 is con-
nected to one electrode of the second capacitor 2808, one of
a source and a drain of the second transistor 2809, and a gate
electrode of the third transistor 2810. The other electrode of
the second capacitor 2808 is connected to a power supply line
2802. A gate electrode of the second transistor 2809 is con-
nected to a second gate signal line 2804, and the other of the
source and the drain thereof is connected to one of a source
and a drain of the third transistor 2810 and one of a source and
a drain of the fourth transistor 2811. The other of the source
and the drain of the third transistor 2810 is connected to the
power supply line 2802. A gate electrode of the fourth tran-
sistor 2811 is connected to a third gate signal line 2805, and
the other of the source and the drain is connected to the other
electrode of the light emitting element 2812.

[0312] In order to implement the invention in FIG. 28, at
least a part of the current path between the power supply line
2802 and the other electrode of the light emitting element
2812 may be interrupted. The current path between the other
electrode of the light emitting element 2812 and the power
supply line 2802 is similar to the aforementioned structure of
FIG. 12, and thus description thereof is omitted here.

[0313] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0314] FIG. 29 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first switch 2903, a first
transistor 2904, a second switch 2905, a capacitor 2906, a
second transistor 2907, a light emitting element 2908, and
one electrode 2909 of the light emitting element 2908. The
one electrode 2909 of the light emitting element 2908 may be
an anode or a cathode.

[0315] Oneterminal of the first switch 2903 is connected to
a source signal line 2901, while the other terminal thereof is
connected to one of a source and a drain of the first transistor
2904, a gate electrode of the first transistor 2904, and one
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terminal of the second switch 2905. The other of the source
and the drain of the first transistor 2904 is connected to a
power supply line 2902. The other terminal of the second
switch 2905 is connected to one electrode of the capacitor
2906 and a gate electrode of the second transistor 2907. The
other electrode of the capacitor 2906 is connected to the
power supply line 2902. One of a source and a drain of the
second transistor 2907 is connected to the power supply line
2902, while the other is connected to the other electrode of the
light emitting element 2908.

[0316] In order to implement the invention in FIG. 29, at
least a part of the current path between the power supply line
2902 and the other electrode of the light emitting element
2908 may be interrupted. The current path between the other
electrode of the light emitting element 2908 and the power
supply line 2902 is similar to the aforementioned structure of
FIG. 11, and thus description thereof is omitted here.

[0317] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0318] FIG. 30 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first switch 3003, a first
transistor 3004, a second switch 3005, a capacitor 3006, a
second transistor 3007, a light emitting element 3008, and
one electrode 3009 of the light emitting element 3008. The
one electrode 3009 of the light emitting element 3008 may be
an anode or a cathode.

[0319] One terminal of the first switch 3003 is connected to
a source signal line 3001, while the other terminal is con-
nected to one ofa source and a drain of the first transistor 3004
and one terminal of the second switch 3005. A gate electrode
of the first transistor 3004 is connected to the other terminal of
the second switch 3005, one electrode of the capacitor 3006,
and a gate electrode of the second transistor 3007. The other
of the source and the drain of the first transistor 3004 is
connected to a power supply line 3002. The other electrode of
the capacitor 3006 is connected to the power supply line 3002.
One of a source and a drain of the second transistor 3007 is
connected to the power supply line 3002, while the other is
connected to the other electrode of the light emitting element
3008.

[0320] In order to implement the invention in FIG. 30, at
least a part of the current path between the power supply line
3002 and the other electrode of the light emitting element
3008 may be interrupted. The current path between the other
electrode of the light emitting element 3008 and the power
supply line 3002 is similar to the aforementioned structure of
FIG. 11, and thus description thereof is omitted here.

[0321] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width of a wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0322] FIG. 31 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 3108, a
first capacitor 3109, a second capacitor 3110, a second tran-
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sistor 3111, a third transistor 3112, a fourth transistor 3113, a
fifth transistor 3114, a light emitting element 3115, and one
electrode 3116 of the light emitting element 3115. The one
electrode 3116 of the light emitting element 3115 may be an
anode or a cathode.

[0323] A gate electrode of the first transistor 3108 is con-
nected to a first gate signal line 3103, and one of a source and
a drain thereof is connected to a source signal line 3101 while
the other is connected to one electrode of the first capacitor
3109, one electrode of the second capacitor 3110, and one of
a source and a drain of the second transistor 3111. The other
electrode of the first capacitor 3109 is connected to a power
supply line 3102. The other electrode of the second capacitor
3110 is connected to one of a source and a drain of the third
transistor 3112 and a gate electrode of the fourth transistor
3113. A gate electrode of the second transistor 3111 is con-
nected to a second gate signal line 3104, and the other of the
source and the drain thereof is connected to one of a source
and a drain of the fourth transistor 3113 and one of a source
and a drain of the fifth transistor 3114. A gate electrode of the
third transistor 3112 is connected to a third gate signal line
3105, and the other of the source and the drain thereof is
connected to a wire 3107 for initialization. The other of the
source and the drain of the fourth transistor 3113 is connected
to the other electrode of the light emitting element 3115. A
gate electrode of the fifth transistor 3114 is connected to a
fourth gate signal line 3106, and the other of the source and
the drain thereof is connected to the power supply line 3102.
[0324] In order to implement the invention in FIG. 31, at
least a part of the current path between the power supply line
3102 and the other electrode of the light emitting element
3115 may be interrupted. The current path between the other
electrode of the light emitting element 3115 and the power
supply line 3102 is similar to the aforementioned structure of
FIG. 12, and thus description thereof is omitted here.

[0325] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0326] FIG. 32 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first capacitor 3203, a
transistor 3204, a first switch 3205, a second switch 3206, a
light emitting element 3207, and one electrode 3208 of the
light emitting element 3207. The one electrode 3208 of the
light emitting element 3207 may be an anode or a cathode.
[0327] One electrode of the first capacitor 3203 is con-
nected to a source signal line 3201, while the other electrode
is connected to a gate electrode of the transistor 3204 and one
terminal of the first switch 3205. One of a source and a drain
of the transistor 3204 is connected to a power supply line
3202, while the other is connected to the other terminal of the
first switch 3205 and one terminal of the second switch 3206.
The other terminal of the second switch 3206 is connected to
the other electrode of the light emitting element 3207.
[0328] In order to implement the invention in FIG. 32, at
least a part of the current path between the power supply line
3202 and the other electrode of the light emitting element
3207 may be interrupted.

[0329] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
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correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0330] FIG. 33 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first capacitor 3303, a
first transistor 3304, a second transistor 3305, a first switch
3306, a second switch 3307, a light emitting element 3308,
and one electrode 3309 of the light emitting element 3308.
The one electrode 3309 of the light emitting element 3308
may be an anode or a cathode.

[0331] One electrode of the first capacitor 3303 is con-
nected to a source signal line 3301, while the other electrode
is connected to a gate electrode of the first transistor 3304, a
gate electrode of the second transistor 3305, and one terminal
of the second switch 3307. One of a source and a drain of the
first transistor 3304 is connected to one terminal of the first
switch 3306, while the other is connected to one of a source
and a drain of the second transistor 3305, the other terminal of
the second switch 3307, and the other electrode of the light
emitting element 3308. The other of the source and the drain
of the second transistor 3305 is connected to a low potential
power supply. Thus, the first transistor 3304 and the second
transistor 3305 constitute a CMOS inverter circuit. The other
terminal of the first switch 3306 is connected to a power
supply line 3302.

[0332] In order to implement the invention in FIG. 33, at
least a part of the current path between the power supply line
3302 and the other electrode of the light emitting element
3308 may be interrupted.

[0333] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width of a wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0334] FIG. 34 shows another example of an equivalent
circuit diagram corresponding to one pixel in a pixel portion
of a display device. Each pixel has a first transistor 3404, a
capacitor 3405, a second transistor 3406, a third transistor
3407, a light emitting element 3408, and one electrode 3409
of the light emitting element 3408. The one electrode 3409 of
the light emitting element 3408 may be an anode or a cathode.
[0335] A gate electrode of the first transistor 3404 is con-
nected to a gate signal line 3403, and one of a source and a
drain thereof'is connected to a source signal line 3401 while
the other is connected to one electrode of the capacitor 3405,
one of a source and a drain of the second transistor 3406, and
the other electrode of the light emitting element 3408. The
other electrode of the capacitor 3405 is connected to a gate
electrode of the second transistor 3406 and one of a source
and a drain of'the third transistor 3407. The other of the source
and the drain of the second transistor 3406 is connected to a
power supply line 3402. A gate electrode of the third transis-
tor 3407 is connected to a gate signal line 3403, and the other
of the source and the drain thereof is connected to the power
supply line 3402.

[0336] In order to implement the invention in FIG. 34, at
least a part of the current path between the power supply line
3402 and the other electrode of the light emitting element
3408 may be interrupted. The current path between the other
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electrode of the light emitting element 3408 and the power
supply line 3402 is similar to the aforementioned structure of
FIG. 11, and thus description thereof is omitted here.

[0337] The invention adopts a structure where the width of
a wire corresponding to a portion to be cut off is reduced to
correct a defective pixel easily. As specific examples of the
structure where the width ofa wire corresponding to a portion
to be cut off is reduced, the structures described in Embodi-
ment Modes 6 to 9 may be employed, and thus description
thereof is omitted here.

[0338] The drawings shown in this embodiment are just
examples. That is to say, the invention is not limited to the
conductivity of transistors and the structures shown in the
drawings, and either an N-channel transistor or a P-channel
transistor may be adopted.

Embodiment 2

[0339] Thedisplay device of the invention can be applied to
adisplay area of various electronic apparatuses. In particular,
the display device of the invention is desirably used for
mobile devices that are required to be reduced in thickness
and weight.

[0340] The display device shown in the aforementioned
embodiment modes and embodiment may be incorporated in
a housing of electronic apparatuses such as a television set
(also simply referred to as a TV, a television, or a television
receiver), a camera (such as a video camera and a digital
camera), a goggle type display, a navigation system, an audio
reproducing device (such as a car audio system and an audio
component system), a computer, a game machine, a portable
information terminal (such as a mobile computer, a mobile
phone set, a portable game machine and an electronic book),
an image reproducing device provided with a recording
medium (specifically, a device that reproduces a recording
medium such as a DVD (Digital Versatile Disc), a HD DVD
(High Definition DVD), and a Blu-ray disc, and that has a
display for displaying the reproduced image), and other elec-
tronic devices each having a display area. Specific examples
of the electronic apparatuses are shown in FIGS. 8A to 8F and
FIG. 10.

[0341] A portable information terminal shown in FIG. 8A
includes a main body 9201, a display area 9202 and the like.
The display devices shown in Embodiment Modes 1 to 9 may
be applied to the display area 9202. The display device that is
one mode of the invention allows a portable information
terminal with high display quality, where no bright spots are
included (even though point defects are included) and degra-
dation in image quality of the entire screen is reduced, to be
provided with high yield and at low cost.

[0342] A digital video camera shown in FIG. 8B includes a
display area 9701, a display area 9702 and the like. The
display device shown in Embodiment Modes 1 to 9 may be
applied to the display area 9701. The display device that is
one mode of the invention allows a digital video camera with
high display quality, where no bright spots are included (even
though point defects are included) and degradation in image
quality of the entire screen is reduced, to be provided with
high yield and at low cost.

[0343] A portable terminal shown in FIG. 8C includes a
main body 9101, a display area 9102 and the like. The display
devices shown in Embodiment Modes 1 to 9 may be applied
to the display area 9102. The display device that is one mode
of the invention allows a portable terminal with high display
quality, where no bright spots are included (even though point
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defects are included) and degradation in image quality of the
entire screen is reduced, to be provided with high yield and at
low cost.

[0344] A portable television set shown in FIG. 8D includes
a main body 9301, a display area 9302 and the like. The
display devices shown in Embodiment Modes 1 to 9 may be
applied to the display area 9302. The display device that is
one mode of the invention allows a portable television set with
high display quality, where no bright spots are included (even
though point defects are included) and degradation in image
quality of the entire screen is reduced, to be provided with
high yield and at low cost. The display device of the invention
can be widely applied to a small size television set incorpo-
rated in a portable terminal such as a mobile phone, a medium
size one that is portable, and a large size one (e.g., 40 inches
in size or more).

[0345] A portable computer shown in FIG. 8E includes a
main body 9401, a display area 9402 and the like. The display
devices shown in Embodiment Modes 1 to 9 may be applied
to the display area 9402. The display device that is one mode
of the invention allows a portable computer with high display
quality, where no bright spots are included (even though point
defects are included) and degradation in image quality of the
entire screen is reduced, to be provided with high yield and at
low cost.

[0346] A television set shown in FIG. 8F includes a main
body 9501, a display area 9502 and the like. The display
devices shown in Embodiment Modes 1 to 9 may be applied
to the display area 9502. The display device that is one mode
of the invention allows a television set with high display
quality, where no bright spots are included (even though point
defects are included) and degradation in image quality of the
entire screen is reduced, to be provided with high yield and at
low cost.

[0347] FIG. 10 shows an example of an electronic book that
incorporates a double-sided display panel 4303. A first hous-
ing 4305 has a first display area 4301, and a second housing
4306 has an operating button 4304 and a second display area
4307. The double-sided display panel 4303 has a first display
surface, and a second display surface 4302 that is the opposite
surface of the first display surface. The double-sided display
panel 4303 is interposed between the first housing 4305 and
the second housing 4306. The display devices shown in
Embodiment Modes 1 to 9 may be applied to each display
area.

[0348] Asanexample of usage ofthe electronic book where
the double-sided display panel 4303 is interposed, it is con-
venient to read text on the first display area 4301 and the
second display surface 4302, and to see a drawing on the
second display area 4307 and the first display surface. Since
the double-sided display panel 4303 cannot display the first
display surface and the second display surface 4302 at the
same time, display of the first display surface is switched to
the display of the second display surface when moving the
first display surface and the second display surface 4302.
[0349] Further, after the first display area 4301 and the first
display surface are read, the second display surface and the
second display area 4307 display the next page when the next
page, namely the double-sided display panel is turned at a
certain angle. In addition, after the second display surface
4302 and the second display area 4307 are read, the first
display surface and the first display area 4301 display the next
page when the double-sided display panel is turned at a cer-
tain angle. Thus, the switching of display surfaces is made
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invisible, and visual incongruity can be reduced. In order to
further reduce the incongruity, a dual emission panel is desit-
ably provided over a flexible substrate. The display device
that is one mode of the invention allows an electronic book
with high display quality, where no bright spots are included
(even though point defects are included) and degradation in
image quality of the entire screen is reduced, to be provided
with high yield and at low cost.

[0350] If the aforementioned electronic apparatuses use a
rechargeable battery, the life of them increases with reduction
in the power consumption of the display device, thereby the
time for charging the rechargeable battery can be reduced.
[0351] In addition to the aforementioned electronic appa-
ratuses, the invention may be applied to a front type or a rear
type projector.

[0352] As set forth above, the application range of the
invention is so wide that the invention can be applied to
electronic apparatuses of all fields.

[0353] This application is based on Japanese Patent Appli-
cation serial No. 2005-024631 filed in Japan Patent Office on
Jan. 31, 2005, the entire contents of which are hereby incor-
porated by reference.

1. (canceled)

2. A display device comprising:

a first transistor, a second transistor, and a light emitting
element;

a first wiring electrically connected to one of source and
drain of the first transistor and to the light emitting
element;

a second wiring electrically connected to the other of
source and drain of the first transistor;

a third wiring electrically connected to one of source and
drain of the second transistor and to the light emitting
element;

afourth wiring electrically connected to the other of source
and drain of the second transistor;

a fifth wiring electrically connected to the second wiring;
and

a sixth wiring electrically connected to the fourth wiring,

wherein each of the first wiring, the second wiring, the third
wiring and the fourth wiring has a narrower region than
the other region thereof.

3. The display device according to claim 2, wherein the
fifth wiring and the sixth wiring are connected to different
power supplies.

4. The display device according to claim 2, wherein each of
the first transistor and the second transistor is a p-channel
transistor.

5. The display device according to claim 2, wherein the
narrower region can be cut off by laser irradiation.
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6. The display device according to claim 2, wherein the
display device is incorporated in one selected from the group
consisting of'a television set, a video camera, a digital camera,
a navigation system, an audio reproducing device, a com-
puter, a game machine, a portable information terminal, a
mobile phone, an electronic book, and an image reproducing
device.

7. A display device comprising:
a first transistor, a second transistor, a third transistor, and
a light emitting element;

a first wiring electrically connected to one of source and
drain of the first transistor and to the light emitting
element;

a second wiring electrically connected to the other of
source and drain of the first transistor and to one of
source and drain of the second transistor;

a third wiring electrically connected to the other of source
and drain of the second transistor;

a fourth wiring electrically connected to one of source and
drain of the third transistor and to the light emitting
element;

a fifth wiring electrically connected to the other of source
and drain of the third transistor;

a sixth wiring electrically connected to the third wiring;
and

a seventh wiring electrically connected to the fifth wiring,

wherein each of the first wiring, the second wiring, the third
wiring, the fourth wiring and the fifth wiring has a nar-
rower region than the other region thereof.

8. The display device according to claim 7, wherein the
sixth wiring and the seventh wiring are connected to different
power supplies.

9. The display device according to claim 7, wherein each of
the first transistor, the second transistor and the third transis-
tor is a p-channel transistor.

10. The display device according to claim 7, wherein the
narrower region can be cut off by laser irradiation.

11. The display device according to claim 7, wherein the
display device is incorporated in one selected from the group
consisting of a television set, a video camera, a digital camera,
a navigation system, an audio reproducing device, a com-
puter, a game machine, a portable information terminal, a
mobile phone, an electronic book, and an image reproducing
device.
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