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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation application of
U.S. patent application Ser. No. 16/274,728, filed Feb. 13,
2019 (now pending), the disclosure of which is herein
incorporated by reference in its entirety. U.S. patent appli-
cation Ser. No. 16/274,728 is a continuation application of
U.S. patent application Ser. No. 15/944,930 filed Apr. 4,
2018, now U.S. Pat. No. 10,230,074 issued Mar. 12, 2019,
the disclosure of which is herein incorporated by reference
in its entirety. U.S. patent application Ser. No. 15/944,930 is
a continuation application of U.S. patent application Ser. No.
14/840,686 filed Aug. 31, 2015, now U.S. Pat. No. 9,941,
489 issued Apr. 10, 2018, the disclosure of which is herein
incorporated by reference in its entirety. U.S. Pat. No.
9,941,489 claims priority benefit of Korean Patent Applica-
tion No. 10-2014-0115653, filed on Sep. 1, 2014 and Korean
Patent Application No. 10-2015-0119646, filed on Aug. 25,
2015 in the Korean Intellectual Property Office, the disclo-
sures of which are incorporated herein by reference for all
purposes.

BACKGROUND

1. Field

[0002] One or more embodiments described herein relate
to an organic light emitting diode display device and a
manufacturing method of an organic light emitting diode
display device.

2. Description of the Related Art

[0003] An organic light emitting display generates images
using a plurality of pixels. Each pixel includes an organic
light emitting diode, and each diode is formed from an
organic emission layer between two electrodes. Electron
from one electrode and holes from the other electrode are
coupled in the organic emission layer to generate excitons.
Light is emitted when the excitons change state.

[0004] Each pixel uses thin film transistors and capacitors
to drive the organic light emitting diode. The transistors
include a switching transistor and a driving transistor. In
order to form the transistors and capacitors and the organic
light emitting layer in each pixel, a plurality of masks are
used. The cost of each mask is very expensive.

SUMMARY

[0005] In accordance with one or more embodiments, an
organic light emitting diode display device, comprising a
substrate, a semiconductor of a switching thin film transistor
on the substrate; a semiconductor of a driving thin film
transistor on the substrate and having one or more bent
portions; a gate insulating layer covering the semiconductor
of the switching thin film transistor and the semiconductor
of the driving thin film transistor; a gate electrode of the
switching thin film transistor on the gate insulating layer and
overlapping the semiconductor of the switching thin film
transistor; a gate electrode of the driving thin film transistor
on the gate insulating layer and overlapping the semicon-
ductor of the driving thin film transistor; an interlayer
insulating layer covering the gate electrode of the switching
thin film transistor and the gate electrode of the driving thin
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film transistor; a data line on the interlayer insulating layer
and electrically connected to the semiconductor of the
switching thin film transistor; and a first driving voltage line
on the interlayer insulating layer, wherein the first driving
voltage line includes a first portion extending in a first
direction and a second portion having a larger width than the
first portion in a second direction perpendicular to the first
direction, and wherein the second portion overlaps the gate
electrode of the driving thin film transistor with the inter-
layer insulating layer interposed between the second portion
and the second gate electrode.

[0006] The display device may include a second driving
voltage line in a different layer from the first driving voltage
line and electrically connected to the first driving voltage
line, wherein the second driving voltage line includes a
portion substantially extending in the second direction. The
second driving voltage line may be in a different layer from
the data line. The second driving voltage line may be
electrically connects two or more adjacent ones of the first
driving voltage line to each other. The second driving
voltage line may include a portion extending substantially in
a direction crossing the first direction. The second driving
voltage line may be in a same layer as the gate electrode of
the driving thin film transistor. and may include a same
material as the gate electrode of the driving thin film
transistor.

[0007] The gate electrode of the driving thin film transistor
may have a portion not overlapping the second portion of the
first driving voltage line, and the interlayer insulating layer
may include a contact hole disposed on the portion of the
gate electrode of the driving thin film transistor not over-
lapping the second portion. The second driving voltage line
may be in a same layer as a semiconductor of the driving thin
film transistor and may include a same material as the
semiconductor of the driving thin film transistor.

[0008] The second driving voltage line may include an
expansion covering at least one of two adjacent ones of the
data line and extending along the data line. Two adjacent
ones of the second portion of the first driving voltage line
may be connected to each other. The display device may
include an insulating layer on the interlayer insulating layer,
the data line, and the first driving voltage line.

[0009] The display device may include a pixel electrode
on the insulating layer; an organic emission layer on the
pixel electrode; and a common electrode on the organic
emission layer, wherein the second driving voltage line is in
a same layer as the pixel electrode and includes a same
material as the pixel electrode. The semiconductor of the
switching thin film transistor may be integrally formed with
the semiconductor of the driving thin film transistor. The
display device may include a scan line connected to the gate
electrode of the switching thin film transistor, wherein the
scan line is in a same layer as the gate electrode of the
driving thin film transistor.

[0010] Only the interlayer insulating layer may be inter-
posed between the second portion of the first driving voltage
line and the gate electrode of the driving thin film transistor.
Any other conductive layer may not be interposed between
the second portion of the first driving voltage line and the
gate electrode of the driving thin film transistor.

[0011] In accordance with one or more other embodi-
ments, an organic light emitting diode display device com-
prises a substrate; a scan line, on the substrate, to transfer a
scan signal; a data line to transfer a data voltage and a first



US 2020/0083491 A1

driving voltage line to transfer a driving voltage, the first
driving voltage line including a first portion extending in a
direction crossing the scan line which extends in a first
direction, and a second portion connected to the first portion;
a switching thin film transistor including a first gate elec-
trode connected to the scan line, a first source electrode
connected to the data line, and a first drain electrode facing
the first source electrode; a driving thin film transistor
including a second source electrode connected to the first
drain electrode, a second drain electrode facing the second
source electrode, a second gate electrode, and a semicon-
ductor; a storage capacitor including the second gate elec-
trode of the driving thin film transistor as a first storage
terminal and including the second portion of the first driving
voltage line as a second storage terminal; and an organic
light emitting diode electrically connected to the second
drain electrode of the driving thin film transistor.

[0012] The second portion of the first driving voltage line
may have a larger width than the first portion in a second
direction perpendicular to the first direction. The display
device may include a second driving voltage line positioned
in a different layer from the first driving voltage line and
electrically connected to the first driving voltage line,
wherein the second driving voltage line includes a portion
extending substantially in a direction crossing the first
direction.

[0013] The second driving voltage line may be between
the first driving voltage line and the substrate. The second
driving voltage line may be in a same layer as the scan line.
The second driving voltage line may be in a same layer as
the semiconductor of the driving thin film transistor and may
includes a same material as the semiconductor of the driving
thin film transistor. The second driving voltage line may
include an expansion covering at least one of two adjacent
ones of the data line and extending along the data line.
[0014] The display device may include a planarization
layer covering the switching thin film transistor, the driving
thin film transistor, the storage capacitor, and the first driving
voltage line. The organic light emitting diode may include a
pixel electrode, an organic emission layer, and a common
electrode disposed on the planarization layer, and the second
driving voltage line is to transfer the driving voltage through
a contact hole in the planarization layer. The second driving
voltage line may be between the first driving voltage line and
the organic emission layer. The second driving voltage line
may be in a same layer as the pixel electrode with a same
material. The second driving voltage line may electrically
connect two or more adjacent ones of the first driving
voltage line with each other. Two adjacent ones of the
second portion of the first driving voltage line may be
connected to each other.

[0015] In accordance with one or more other embodi-
ments, a method for manufacturing an organic light emitting
diode display device includes forming a driving semicon-
ductor and a switching semiconductor on a substrate; form-
ing a gate insulating layer on the driving semiconductor and
the switching semiconductor; forming a driving gate elec-
trode and a switching gate electrode on the gate insulating
layer and corresponding to a channel region of the driving
semiconductor and a channel region of the switching semi-
conductor, respectively; forming an interlayer insulating
layer covering the driving gate electrode and the switching
gate electrode; and forming a data line and a first driving
voltage line including a first portion substantially extending
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in a first direction and a second portion which is wider than
the first portion in a second direction perpendicular to the
first direction, on the interlayer insulating layer, forming a
second driving voltage line in a different layer from the first
driving voltage line and electrically connected the first
driving voltage line, the second driving voltage line includ-
ing a portion substantially extending in the second direction,
wherein the second portion of the first driving voltage line
overlaps the driving gate electrode.

[0016] Forming the switching gate electrode may include
forming a scan line connected to the switching gate elec-
trode, the scan line to transfer a scan signal. The driving
semiconductor layer may include a plurality of bent por-
tions. Forming the second driving voltage line and forming
the scan line may be simultaneously performed. Forming the
second driving voltage line and forming the driving semi-
conductor may be simultaneously performed.

[0017] The method may include forming a planarization
layer covering the interlayer insulating layer and the first
driving voltage line; forming a pixel electrode on the pla-
narization layer; forming an organic emission layer on the
pixel electrode; and forming a common electrode on the
organic emission layer, wherein forming the second driving
voltage line and forming the pixel electrode are simultane-
ously performed. The second driving voltage line may
electrically connect two or more adjacent ones of the first
driving voltage line with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Features will become apparent to those of skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

[0019] FIG. 1 illustrates an embodiment of a pixel;
[0020] FIG. 2 illustrates an example of control signals for
the pixel;

[0021] FIG. 3 illustrates a layout embodiment of the pixel,
[0022] FIG. 4 illustrates a layout embodiment including

three adjacent pixels;

[0023] FIG. 5 illustrates a view along section line V-V in
FIG. 3;
[0024] FIGS. 6 to 11 illustrate stages in one embodiment

of manufacturing method,

[0025] FIG. 12 illustrates another layout embodiment of a
pixel;

[0026] FIG. 13 illustrates another embodiment of three
adjacent pixels;

[0027] FIG. 14 illustrates a view along section line XIV-

X1V in FIG. 12;
[0028] FIG. 15 illustrates another embodiment of a pixel;

[0029] FIG. 16 illustrates an example of control signals for
the pixel in FIG. 15;

[0030] FIG. 17 illustrates another layout embodiment of a
pixel;
[0031] FIG. 18 illustrates another layout embodiment of

three adjacent pixels;
[0032] FIG. 19 illustrates a view along section line XIX-
XIX in FIG. 17,

[0033] FIG. 20 illustrates another layout embodiment of a
pixel;
[0034] FIG. 21 illustrates another layout embodiment of

three adjacent pixels;
[0035] FIG. 22 illustrates a view along section line XXII-
XXII in FIG. 20; and
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[0036] FIGS. 23 to 28 illustrate a layout embodiment of
two adjacent pixels.

DETAILED DESCRIPTION

[0037] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the
art. The embodiments may be combined to form additional
embodiments.

[0038] It will also be understood that when a layer or
element is referred to as being “on” another layer or sub-
strate, it can be directly on the other layer or substrate, or
intervening layers may also be present. Further, it will be
understood that when a layer is referred to as being “under”
another layer, it can be directly under, and one or more
intervening layers may also be present. In addition, it will
also be understood that when a layer is referred to as being
“between” two layers, it can be the only layer between the
two layers, or one or more intervening layers may also be
present. Like reference numerals refer to like elements
throughout.

[0039] FIG. 1 illustrates an embodiment of a pixel of an
organic light emitting diode display device, and FIG. 2 is a
timing diagram illustrating an example of control signals for
the pixel.

[0040] As illustrated in FIG. 1, the pixel includes a plu-
rality of signal lines, a plurality of thin film transistors
connected to the signal lines, a storage capacitor Cst, and an
organic light emitting diode OLED. The thin film transistors
include a driving thin film transistor T1, a switching thin film
transistor T2, a compensation thin film transistor T3, an
initialization thin film transistor T4, an operation control thin
film transistor TS, and an emission control thin film tran-
sistor T6.

[0041] The signal lines include a scan line 121 transferring
a scan signal Sn, a previous scan line 122 transferring a
previous scan signal Sn-1 to the initialization thin film
transistor T4, an emission control line 123 transferring an
emission control signal Em to the operation control thin film
transistor T5 and the emission control thin film transistor T6,
a data line 171 crossing the scan line 121 and transferring a
data signal Dm, driving voltage lines 126/172 transferring a
driving voltage ELVDD, and an initialization voltage line
124 transferring an initialization voltage Vint initializing the
driving thin film transistor T1. The driving voltage lines
126/172 include a first driving voltage line 126 parallel with
the scan line 121 and a second driving voltage line 172
parallel with the data line 171, and the first driving voltage
line 126 and the second driving voltage line 172 are elec-
trically connected to each other.

[0042] A gate electrode G1 of the driving thin film tran-
sistor T1 is connected with one end Cstl of the storage
capacitor Cst, a source electrode S1 of the driving thin film
transistor T1 is connected with the driving voltage lines
126/172 via the operation control thin film transistor TS, a
drain electrode D1 of the driving thin film transistor T1 is
electrically connected with an anode of the organic light
emitting diode OLED via the emission control thin film
transistor T6. The driving thin film transistor T1 receives the
data signal Dm according to a switching operation of the
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switching thin film transistor T2 to supply a driving current
to the organic light emitting diode OLED.

[0043] A gate electrode G2 of the switching thin film
transistor T2 is connected with the scan line 121, a source
electrode S2 of the switching thin film transistor T2 is
connected with the data line 171, and a drain electrode D2
of the switching thin film transistor T2 is connected with the
source electrode S1 of the driving thin film transistor T1 and
simultaneously, connected with the driving voltage lines
126/172 via the operation control thin film transistor T5. The
switching thin film transistor T2 is turned on according to
the scan signal Sn received through the scan line 121 to
perform a switching operation transferring the data signal
Dm transferred to the data line 171 to the source electrode
of the driving thin film transistor T1.

[0044] A gate electrode G3 of the compensation thin film
transistor T3 is connected with the scan line 121, a source
electrode S3 of the compensation thin film transistor T3 is
connected with the drain electrode D1 of the driving thin
film transistor T1 and simultaneously, connected with an
anode of the organic light emitting diode OLED via the
emission control thin film transistor T6, and a drain elec-
trode D3 of the compensation thin film transistor T3 is
connected with one end Cstl1 of the storage capacitor Cst, the
drain electrode D4 of the initialization thin film transistor
T4, and the gate electrode G1 of the driving thin film
transistor T1 together. The compensation thin film transistor
T3 is turned on according to the scan signal Sn received
through the scan line 121 to connect the gate electrode G1
and the drain electrode D1 of the driving thin film transistor
T1 and diode-connect the driving thin film transistor T1.
[0045] A gate electrode G4 of the initialization thin film
transistor T4 is connected with a previous scan line 122, a
source electrode S4 of the initialization thin film transistor
T4 is connected with the initialization voltage line 124, and
a drain electrode D4 of the initialization thin film transistor
T4 is simultancously connected with one end Cstl of the
storage capacitor Cst, the drain electrode D3 of the com-
pensation thin film transistor T3, and the gate electrode G1
of the driving thin film transistor T1. The initialization thin
film transistor T4 is turned on according to the previous scan
signal Sn-1 received through the previous scan line 122 to
transfer the initialization voltage Vint to the gate electrode
G1 of the driving thin film transistor T1 and then an
initialization operation is performed to initialize the voltage
of the gate electrode G1 of the driving thin film transistor T1.
[0046] A gate electrode G5 of the operation control thin
film transistor T5 is connected with the emission control line
123, a source electrode S5 of the operation control thin film
transistor TS is connected with the driving voltage lines
126/172, and a drain electrode D5 of the operation control
thin film transistor T5 is connected with the source electrode
S1 of the driving thin film transistor T1 and the drain
electrode D2 of the switching thin film transistor T2.
[0047] A gate electrode G6 of the emission control thin
film transistor T6 is connected with the emission control line
123, a source electrode S6 of the emission control thin film
transistor T6 is connected with the drain electrode D1 of the
driving thin film transistor T1 and the source electrode S3 of
the compensation thin film transistor T3, and a drain elec-
trode D6 of the emission control thin film transistor T6 is
electrically connected with an anode of the organic light
emitting diode OLED. The operation control thin film tran-
sistor T5 and emission control thin film transistor T6 are
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simultaneously turned on according to the emission control
signal Em received through the emission control line 123,
and the driving voltage ELVDD is transferred to the organic
light emitting diode OLED and thus a driving current flows
in the organic light emitting diode OLED.

[0048] The other end Cst2 of the storage capacitor Cst is
connected with the driving voltage lines 126/172, and a
cathode of the organic light emitting diode OLED is con-
nected with the common voltage ELVSS. As a result, the
organic light emitting diode OLED receives the driving
current from the driving thin film transistor T1 to emit light,
thereby displaying an image.

[0049] Referring to FIG. 2, in an initializing period, the
previous scan signal Sn-1 having a low level is supplied
through the previous scan line 122. In this case, the emission
control signal Em is already applied at a low level through
the emission control line 123. Then, the initialization thin
film transistor T4 is turned on based on the previous scan
signal Sn-1 having the low level, the initialization voltage
Vint is supplied from the initialization voltage line 124
connected to the gate electrode of the driving thin film
transistor T1 through the initialization thin film transistor
T4, and the driving thin film transistor T1 is initialized by the
initialization voltage Vint.

[0050] Thereafter, in a data programming period, the scan
signal Sn having the low level is supplied through the scan
line 121. Then, the switching thin film transistor T2 and the
compensation thin film transistors T3-1 and T3-2 are turned
on based on the scan signal Sn having the low level. In this
case, the driving thin film transistor T1 is diode-connected
by the turned-on compensation thin film transistors T3-1 and
T3-2, and biased in a forward direction.

[0051] Then, a compensation voltage Dm+Vth (Vth is a
negative (-) value) reduced from the data signal Dm sup-
plied from the data line 171 by a threshold voltage Vth of the
driving thin film transistor T1 is applied to the gate electrode
of the driving thin film transistor T1.

[0052] The driving voltage ELVDD and the compensation
voltage Dm+Vth are applied to respective ends of the
storage capacitor Cst, and a charge corresponding to a
voltage difference between the ends s stored in the storage
capacitor Cst.

[0053] Thereafter, in the emission period, the emission
control signal Em supplied from the emission control line
123 is changed from the high level to the low level. Then,
in the emission period, the operation control thin film
transistor T5 and the emission control thin film transistor T6
are turned on by the emission control signal Em of the low
level.

[0054] Then, a driving current is generated according to a
voltage difference between the voltage of the gate electrode
of the driving thin film transistor T1 and the driving voltage
ELVDD, and a driving current IOLED is supplied to the
organic light emitting diode OLED through the emission
control thin film transistor T6. For the emission period, the
gate-source electrode voltage Vgs of the driving thin film
transistor T1 is maintained at ‘(Dm+Vth)-ELVDD’ by the
storage capacitor Cst, and according to a current-voltage
relationship of the driving thin film transistor T1, the driving
current Id is proportional to the square ‘(Dm-ELVDD)2’ of
a value obtained by subtracting the threshold voltage from
the source-gate electrode voltage. Accordingly, the driving
current [OLED is determined regardless of the threshold
voltage Vth of the driving thin film transistor T1.
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[0055] FIG. 3 illustrates a layout embodiment of the pixel,
FIG. 4 illustrates a layout embodiment of three adjacent
pixels, and FIG. 5 illustrates a cross-sectional view taken
along section line V-V in FIG. 3.

[0056] As illustrated in FIG. 3, the pixel includes a scan
line 121, a previous scan line 122, an emission control line
123, and an initialization voltage line 124 in a row direction
and which respectively apply a scan signal Sn, a previous
scan signal Sn-1, an emission control signal Em, and an
initialization voltage Vint. The pixel also includes a data line
171 which crosses the scan line 121, the previous scan line
122, the emission control line 123, and the initialization
voltage line 124 and which applies a data signal Dm to the
pixel.

[0057] The pixel also includes driving voltage lines for
applying the driving voltage ELVDD. The driving voltage
lines include a first driving voltage line 126 parallel to the
scan line 121 and a second driving voltage line 172 parallel
to the data line 171. The first driving voltage line 126 and the
second driving voltage line 172 are electrically connected
with each other. The first driving voltage line 126 electri-
cally connects two or more of the second driving voltage
lines 172 adjacent to each other in a horizontal direction
such that the driving voltage ELVDD is transmitted in the
horizontal direction.

[0058] The pixel also includes a driving thin film transistor
T1, a switching thin film transistor T2, compensation thin
film transistors T3-1 and T3-2, initialization thin film tran-
sistors T4-1 and T4-2, an operation control thin film tran-
sistor T5, an emission control thin film transistor T6, a
storage capacitor Cst, and an organic light emitting diode are
formed. Referring to FIG. 3, the compensation thin film
transistors T3-1 and T3-2 and the initialization thin film
transistors T4-1 and T4-2 may have a dual gate structure,
and hereinafter will be described as transistors connected to
each other.

[0059] Channels of the driving thin film transistor T1, the
switching thin film transistor T2, the compensation thin film
transistors T3-1 and T3-2, the initialization thin film tran-
sistors T4-1 and T4-2, the operation control thin film tran-
sistor T5, and the emission control thin film transistor T6 are
formed within one connected semiconductor 131, and the
semiconductor 131 is formed to be bent in various shapes.
The semiconductor 131 according to the exemplary embodi-
ment of FIG. 3 includes vertical portions that extend in a
vertical direction (a direction parallel with the data line 171)
at left and right sides based on a semiconductor 131a
(referred to as a driving semiconductor) of the driving thin
film transistor T1, and two ends of each vertical portion are
bent. An additional extended portion which is bent, for
example, in a ‘=’ shape is included on the right vertical
portion.

[0060] The semiconductor 131a of the driving thin film
transistor T1 has a reverse ‘2’ shape (a shape in which the
‘2’ shape is symmetrical based on a vertical line or a
horizontal line passing through the center), most of the
reverse ‘=’ shape configures the semiconductor 131a of the
driving thin film transistor T1, and the source electrode 1764
and the drain electrode 177a of the driving thin film tran-
sistor T1 are positioned at portions which are adjacent to the
vertical portions positioned at the left and right sides,
respectively. While the semiconductor 131a of the driving
thin film transistor T1 has the reverse ‘=’ shape in the



US 2020/0083491 A1

exemplary embodiment, the semiconductor 131a may have
a different shape in another embodiment and/or may have
one or more bent portions.

[0061] Further, the semiconductor 131a of the driving thin
film transistor T1 includes a plurality of first extensions 31
in a first direction and a plurality of second extensions 32 in
a second direction different from the first direction, and a
bent portion 33 may have a structure connecting the first
extensions 31 and the second extensions 32.

[0062] At the left vertical portion connected with the
source electrode 176a of the driving thin film transistor T1,
a semiconductor 1315 (referred to as a switching semicon-
ductor) of the switching thin film transistor T2 positioned
above and a semiconductor 131e of the operation control
thin film transistor T5 positioned below are formed.
Between the semiconductor 1315 of the switching thin film
transistor T2 and the semiconductor 131e of the operation
control thin film transistor T5, the drain electrode 1776 of
the switching thin film transistor T2 and the drain electrode
177e of the operation control thin film transistor T5 are
positioned to be connected with the source electrode 176a of
the driving thin film transistor T1.

[0063] The source electrode 1765 of the switching thin
film transistor T2 is positioned above the semiconductor
1315 of the switching thin film transistor T2, and the source
electrode 176¢ of the operation control thin film transistor
T5 is positioned below the semiconductor 131e of the
operation control thin film transistor T5.

[0064] At the right vertical portion connected with the
drain electrode 177a of the driving thin film transistor T1,
semiconductors 131¢-1 and 131¢-2 of the compensation thin
film transistors T3-1 and T3-2 positioned above, and a
semiconductor 131/ of the emission control thin film tran-
sistor T6 positioned below are formed. Between the semi-
conductors 131¢-1 and 131¢-2 of the compensation thin film
transistors T3-1 and T3-2 and the semiconductor 131fof the
emission control thin film transistor T6, a source electrode
176¢-2 of the second compensation thin film transistor T3-2
of the compensation thin film transistors T3-1 and T3-2 and
a source electrode 176/ of the emission control thin film
transistor T6 are positioned to be connected with the drain
electrode 177a of the driving thin film transistor T1. A
structure of the compensation thin film transistors T3-1 and
T3-2 will be described below in more detail.

[0065] The compensation thin film transistors T3-1 and
T3-2 include a first compensation thin film transistor T3-1
and a second compensation thin film transistor T3-2, and the
first compensation thin film transistor T3-1 is positioned
based on a protrusion of the scan line 121, and the second
compensation thin film transistor T3-2 is positioned based
on a portion where the scan line 121 and the right vertical
portion of the semiconductor 131 are overlapped with each
other.

[0066] First, the source electrode 176¢-2 of the second
compensation thin film transistor T3-2 is connected with the
source electrode 176/ of the emission control thin film
transistor T6 and the drain electrode 177a of the driving thin
film transistor T1, a gate electrode 125¢-2 is positioned at a
portion of the scan line 121 with which the right vertical
portion is overlapped, the semiconductor 131¢-2 is posi-
tioned at a portion of the right vertical portion of the
semiconductor 131 which overlaps the scan line 121, and a
drain 177¢-2 is positioned above the semiconductor 131c-2
of the right vertical portion of the semiconductor 131.
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[0067] The source electrode 176¢-1 of the first compen-
sation thin film transistor T3-1 is connected with the drain
177¢-2 of the second compensation thin film transistor T3-2,
the gate electrode 125¢-1 is positioned at the protrusion of
the scan line 121, the semiconductor 131¢-1 is positioned at
a portion of the right vertical portion of the semiconductor
131 which overlaps the protrusion of the scan line 121, and
the drain 177¢-1 is positioned at an opposite side to the
source electrode 176¢-1 based on the semiconductor 131¢-1.
The first compensation thin film transistor T3-1 is positioned
at a portion which is additionally extended in a ‘=’ shape
from the right vertical portion of the semiconductor 131.
[0068] The drain electrode 177/ of the emission control
thin film transistor T6 is positioned below the semiconductor
131/ of the emission control thin film transistor T6. Semi-
conductors 131d-1 and 1314-2 of the initialization thin film
transistors T4-1 and T4-2 are further formed at the °
= ’-shaped additional extension which is additionally
extended above the semiconductor 131¢-2 and the drain
electrode 177¢-1 of the second compensation thin film
transistor T3-2. Between the semiconductor 131d-1 of the
first initialization thin film transistor T4-1 and the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1, the drain electrode 177d-1 of the first initialization
thin film transistor T4-1 is positioned, and the source elec-
trode 1764-2 of the second initialization thin film transistor
T4-2 is positioned at an end of the ‘= ’-shaped portion
which is additionally extended. A structure of the initializa-
tion thin film transistors T4-1 and T4-2 will be described
below in more detail.

[0069] The initialization thin film transistors T4-1 and
Td4-2 include a first initialization thin film transistor T4-1 and
a second initialization thin film transistor T4-2, and the first
initialization thin film transistor T4-1 is positioned based on
a protrusion of the previous scan line 122, and the second
initialization thin film transistor T4-2 is positioned based on
a portion where the previous scan line 122 and the *
= *-shaped portion of the semiconductor 131 are overlapped
with each other.

[0070] First, the source electrode 176d-1 of the first ini-
tialization thin film transistor T4-1 is connected with the
drain electrode 177¢-1 of the first compensation thin film
transistor T3-1, the gate electrode 1254-1 is positioned at the
portion of the previous scan line 122 with which the *
& ’-shaped portion of the semiconductor 131 is overlapped,
the semiconductor 131d-1 is positioned at a portion of the
= ’-shaped portion of the semiconductor 131 which over-
laps the protrusion of the previous scan line 122, and the
drain 177d-1 is positioned at an opposite side to the source
electrode 176d-1 based on the semiconductor 131d-1.
[0071] The source electrode 176d-2 of the second initial-
ization thin film transistor T4-2 is connected with the drain
177d-1 of the first initialization thin film transistor T4-1, the
gate electrode 1254-2 is positioned at the portion of the
previous scan line 122 with which the ‘= ’-shaped portion
of the semiconductor 131 is overlapped, the semiconductor
131d-2 is positioned at a portion of the ‘= ’-shaped portion
of the semiconductor 131 which overlaps the previous scan
line 122, and the drain 177d-2 is positioned at an end of the
‘& *-shaped portion of the semiconductor 131, as an oppo-
site side to the source electrode 176d4-2 based on the semi-
conductor 1314-2.

[0072] The semiconductor 131 may have a different struc-
ture in another embodiment.
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[0073] The semiconductor 131 may be formed, for
example, to include a polycrystalline semiconductor mate-
rial. The source electrode/drain electrodes in the semicon-
ductor 131 may be formed by doping only the corresponding
region. Further, in the semiconductor 131, a region between
a source electrode and a drain electrode of different transis-
tors is doped. Thus, the source electrode and the drain
electrode may be electrically connected to each other.

[0074] The semiconductor 131 is formed on an insulation
substrate 110, and a buffer layer 111 may be positioned
between the insulation substrate 110 and the semiconductor
131. The buffer layer 111 may serve to improve a charac-
teristic of the polycrystalline semiconductor by blocking
impurities from the insulation substrate 110 during a crys-
tallization process in order to form the polycrystalline semi-
conductor and to reduce stress applied to the insulation
substrate 110.

[0075] A gate insulating layer 141 covering the semicon-
ductor 131 is formed on the semiconductor 131. The gate
insulating layer 141 may be formed by an inorganic insu-
lating layer.

[0076] A scan line 121, a previous scan line 122, an
emission control line 123, an initialization voltage line 124,
a first driving voltage line 126, and a gate electrode 125a of
the driving thin film transistor T1 which are formed in a row
direction are formed on the gate insulating layer 141.

[0077] The scan line 121 and the previous scan line 122
have protrusions, respectively, and the protrusion of the scan
line 121 protrudes toward the previous scan line 122, and the
protrusion of the previous scan line 122 protrudes toward the
scan line 121.

[0078] First, the protrusion of the scan line 121 protrudes
in an upward direction of the scan line 121, overlaps the
semiconductor 131¢-1 of the first compensation thin film
transistor T3-1, and configures the gate electrode 125¢-1 of
the first compensation thin film transistor T3-1. The source
electrode 176¢-1 and the drain electrode 177¢-1 of the first
compensation thin film transistor T3-1 are not overlapped
with the gate electrode 125¢-1 of the first compensation thin
film transistor T3-1.

[0079] The protrusion of the previous scan line 122 pro-
trudes in a downward direction of the previous scan line 122,
overlaps the semiconductor 1314-1 of the first initialization
thin film transistor T4-1, and configures the gate electrode
125d-1 of the initialization thin film transistor T4-1. The
source electrode 176d-1 and the drain electrode 177d-1 of
the first initialization thin film transistor T4-1 are not over-
lapped with the gate electrode 125d-1 of the first initializa-
tion thin film transistor T4-1.

[0080] The emission control line 123 is positioned below
the scan line 121, and the emission control line 123 overlaps
the left vertical portion and the right vertical portion, respec-
tively. The emission control line 123 overlaps the semicon-
ductor 131e of the operation control thin film transistor T5
of the left vertical portion of the semiconductor 131, but not
overlapped with the source electrode 176¢ and the drain
electrode 177¢ of the operation control thin film transistor
T5. Further, the emission control line 123 overlaps the
semiconductor 131/ of the emission control thin film tran-
sistor T6 of the right vertical portion of the semiconductor
131, but not overlapped with the source electrode 176/ and
the drain electrode 177/ of the emission control thin film
transistor T6.
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[0081] The initialization voltage line 124 is positioned
above the previous scan line 122, and the initialization
voltage line 124 has a partially expanded region. The
expanded region of the initialization voltage line 124 is to be
expanded in order to easily contact another wire.

[0082] The first driving voltage line 126 is positioned
above the initialization voltage line 124, and the first driving
voltage line 126 also has a partially expanded region to
easily contact another wire.

[0083] The initialization voltage line 124 and the first
driving voltage line 126 are not overlapped with the semi-
conductor 131.

[0084] The gate electrode 1254 (also referred to as a
driving gate electrode) of the driving thin film transistor T1
is formed in a quadrangular shape, and overlapped with the
reverse ‘= ’-shaped portion of the semiconductor 131, that
is, the semiconductor 131a of the driving thin film transistor
T1. The source electrode 176a and the drain electrode 177a
of the driving thin film transistor T1 are not overlapped with
the gate electrode 1254 of the driving thin film transistor T1.

[0085] An interlayer insulating layer 160 is covered on the
scan line 121, the previous scan line 122, the emission
control line 123, the initialization voltage line 124, the first
driving voltage line 126 (referred to as a horizontal driving
voltage line), the gate electrode 1254 of the driving thin film
transistor T1, and the exposed gate insulating layer 141. The
interlayer insulating layer 160 may be formed by an inor-
ganic insulating layer.

[0086] A plurality of contact holes 161, 162, 163, 164,
165, 166, 167, and 168 is formed in the interlayer insulating
layer 160. The first contact hole 161 exposes the expanded
region of the first driving voltage line 126, the second
contact hole 162 exposes the expanded region of the initial-
ization voltage line 124, and the third contact hole 163
exposes the end (the source electrode 176d-2 of the second
initialization thin film transistor T4-2) of the additionally
extended ‘= ’-shaped portion of the semiconductor 131. The
fourth contact hole 164 exposes the upper end (the source
electrode 1765 of the switching thin film transistor T2) of the
left vertical portion of the semiconductor 131, the fifth
contact hole 165 exposes the lower end (the source electrode
176e of the operation control thin film transistor T5) of the
left vertical portion of the semiconductor 131, the sixth
contact hole 166 exposes the drain electrode 177¢-1 of the
first compensation thin film transistor T3-1 which is a part
of the ‘= ’-shaped portion which is additionally extended
from the right vertical portion of the semiconductor 131. The
seventh contact hole 167 exposes a partial region of the gate
electrode 125a of the driving thin film transistor T1, and the
eighth contact hole 168 exposes the lower end (the drain
electrode 177f of the emission control thin film transistor T6)
of the right vertical portion of the semiconductor 131.

[0087] A data line 171, a second driving voltage line 172
having an expanded region 175, a first connection part 173,
a second connection part 174, and a third connection part
178 are formed on the interlayer insulating layer 160.

[0088] The data line 171 passes through the fourth contact
hole 164 to be extended in a vertical direction, and is
connected with the source electrode 1765 of the switching
thin film transistor T2 through the fourth contact hole 164.
As a result, a data voltage flowing in the data line 171 is
transferred to the source electrode 1765 of the switching thin
film transistor T2.
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[0089] The second driving voltage line 172 (referred to as
a vertical driving voltage line) is extended in the vertical
direction, and connected with the first driving voltage line
126 through the first contact hole 161. The first driving
voltage line 126 transfers the driving voltage ELVDD in a
horizontal direction, and the second driving voltage line 172
transfers driving voltage ELVDD in a vertical direction. The
second driving voltage line 172 has the expanded region
175, and one expanded region 175 is formed for each pixel.
The expanded region 175 of the second driving voltage line
172 configures the second electrode 175 of the storage
capacitor Cst. The driving voltage ELVDD is applied to the
second electrode 175 of the storage capacitor Cst. The
second electrode 175 of the storage capacitor Cst overlaps
the gate electrode 125¢ of the driving thin film transistor T1
and the semiconductor 131a of the driving thin film tran-
sistor T1 having the reverse ‘2 shape. The storage capaci-
tor Cst includes the gate electrode 1254 of the driving thin
film transistor T1, the second electrode 175 of the storage
capacitor Cst, and the interlayer insulating layer 160 ther-
ebetween.

[0090] According to the above structure of the second
driving voltage line 172, since the second driving voltage
line 172 and the second electrode 175 of the storage capaci-
tor Cst are simultaneously formed with the same material,
the electrode of the storage capacitor Cst does not need to be
formed on a separate layer, and as a result, the number of
masks used during manufacturing is decreased. When a unit
price of the mask is considered, manufacturing costs are
reduced and the manufacturing time is shortened.

[0091] According to the present exemplary embodiment,
only one type of interlayer insulating layer 160 may be
provided between the expanded region 175 (also, referred to
as the second electrode 175) of the second driving voltage
line 172 and the gate electrode 1254 of the driving thin film
transistor T1, and no additional conductive layer may be
provided between a layer where the expanded region 175 is
located and a layer where the gate electrode 125a of the
driving thin film transistor T1 is located.

[0092] The first connection part 173 connects the initial-
ization voltage line 124 and the source electrode 1764-2 of
the second initialization thin film transistor T4-2 through the
second contact hole 162 and the third contact hole 163. As
a result, since the initialization voltage Vint is applied to the
source electrode 1764-2 of the second initialization thin film
transistor T4-2 and the first and second initialization thin
film transistors T4-1 and T4-2 may be shown as one thin film
transistor having the dual gate structure, it may be under-
stood that the initialization voltage Vint is applied to the
source electrode of the initialization thin film transistor T4.
[0093] The second connection part 174 connects the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 and the gate electrode 125a of the driving thin film
transistor T1 through the sixth contact hole 166 and the
seventh contact hole 167. As aresult, the voltage of the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 is applied to the gate electrode 125a of the driving
thin film transistor T1. A part of the gate electrode 125a of
the driving thin film transistor T1 has an exposed region
which is not overlapped with the expanded region of the
second driving voltage line 172, and the exposed region is
connected with the drain electrode 177¢-1 of the first com-
pensation thin film transistor T3-1 through the second con-
nection part 174.
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[0094] The third connection part 178 is formed on the
eighth contact hole 168 to be connected with the drain
electrode 177f'of the emission control thin film transistor T6.
A planarization layer 180 is positioned on the third connec-
tion part 178. A first upper contact hole 181 is included in the
planarization layer 180 to expose the third connection part
178. A pixel electrode 191 is positioned on the planarization
layer 180, and the pixel electrode 191 and the third connec-
tion part 178 are connected to each other through the first
upper contact hole 181 of the planarization layer. As a result,
the pixel electrode 191 is connected with the drain electrode
177f of the emission control thin film transistor T6. An
organic emission layer 370 is positioned on the pixel elec-
trode 191, and a common electrode 270 is positioned
thereon. The pixel electrode 191, the organic emission layer
370, and the common electrode 270 configure an organic
light emitting diode 70, and the pixel electrode 191 is an
anode of the organic light emitting diode 70.

[0095] The driving thin film transistor T1 includes 1254,
131a, 176q, and 177a, the switching thin film transistor T2
is constituted by 1255, 1315, 176b, and 177, the compen-
sation thin film transistors T3-1 and T3-2 include 125¢-1,
131¢-1, 176¢-1, and 177¢-1, and 125¢-2, 131¢-2, 176¢-2,
and 177¢-2, respectively, the initialization thin film transis-
tors T4-1 and T4-2 include 1254-1, 1314-1, 1764d-1, and
177d-1, and 125d-2, 131d-2, 176d-2, and 177d-2, respec-
tively, the operation control thin film transistor TS include
125¢, 131e, 176¢, and 177¢, and the emission control thin
film transistor T6 includes 125, 131f, 176/, and 177f.
Further, the storage capacitor Cst includes 125q and 175. In
the semiconductor of each transistor, a channel region is
formed at the portion which overlaps the gate electrode of
each transistor.

[0096] FIGS. 6 to 11 illustrate the order of stages of an
embodiment of a manufacturing method for an organic light
emitting diode display device, which, for example, may be
the device in FIG. 3. First, the organic light emitting diode
display device in which only the semiconductor 131 is
formed will be described with reference to FIGS. 6 and 7.
[0097] The buffer layer 111 protecting the insulation sub-
strate 110 is formed on the insulation substrate 110, The
buffer layer 111 may serve to not only protect the insulation
substrate 110, but also prevent the impurity from flowing
from the insulation substrate 110 to the semiconductor 131
when crystallizing the semiconductor 131.

[0098] After, amorphous silicon is entirely formed on the
buffer layer 111, and a polycrystalline semiconductor layer
is formed by crystallizing the amorphous silicon. Thereafter,
the polycrystalline semiconductor layer is etched as the
semiconductor 131 having the shape in FIG. 6 on the
polycrystalline semiconductor layer using a first mask.
[0099] The semiconductor 131 includes vertical portions
which are extended in a vertical direction at left and right
sides based on the semiconductor 131« of the driving thin
film transistor T1 having the reverse ‘=’ shape, and two
ends of each vertical portion is bent. Further, a portion which
is additionally extended to be bent in a ‘=’ shape is on the
right vertical portion. The semiconductor 131 is not doped.
As a result, the semiconductor 131 is not divided into the
semiconductor, the source electrode, and the drain electrode
configuring each transistor.

[0100] Thereafter, as illustrated in FIGS. 8 and 9, the gate
insulating layer 141 is covered on the semiconductor 131,
and a conductor for a gate is laminated on the gate insulating
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layer 141, and then etched by using a second mask. As a
result, a scan line 121, a previous scan line 122, an emission
control line 123, an initialization voltage line 124, a first
driving voltage line 126, and a gate electrode 1254 of the
driving thin film transistor T1 are formed. The scan line 121,
the previous scan line 122, the emission control line 123, the
initialization voltage line 124, and the first driving voltage
line 126 are parallel to each other. Further, on the scan line
121 and the previous scan line 122, protrusions are formed,
respectively.

[0101] Thereafter, the semiconductor 131 is doped. The
semiconductor 131 is doped in an exposed region, except for
a portion covered by the scan line 121 having the protrusion,
the previous scan line 122 having the protrusion, the emis-
sion control line 123, the initialization voltage line 124, the
first driving voltage line 126, and the gate electrode 125a of
the driving thin film transistor T1. As a result, the source
electrode and the drain electrode of each transistor are
formed. A semiconductor serving as a channel in each
transistor is formed in a region which is covered by the
semiconductor 131 and not doped. Thus, when the semi-
conductor 131 is doped, a separate mask is not required.
[0102] The semiconductor 131, when doped, may have the
following structure. The semiconductor 131a of the driving
thin film transistor T1 has a reverse ‘=’ shape, and a source
electrode 176a and a drain electrode 177a of the driving thin
film transistor T1 are positioned at portions adjacent to the
vertical portions positioned at the left and right sides,
respectively. The semiconductor 131a of the driving thin
film transistor T1 has the reverse ‘2’ shape in the exemplary
embodiment, but may have various shapes, and it is suffi-
cient to have a structure including one or more bent portions.
[0103] Further, the semiconductor 131a of the driving thin
film transistor T1 includes a plurality of first extensions 31
in a first direction and a plurality of second extensions 32 in
a second direction different from the first direction, and a
bent portion 33 may have a structure connecting the first
extensions 31 and the second extensions 32.

[0104] At the left vertical portion connected with the
source electrode 176a of the driving thin film transistor T1,
a semiconductor 1315 of the switching thin film transistor
T2 positioned above and a semiconductor 131e of the
operation control thin film transistor T5 positioned below
are formed. Between the semiconductor 1315 of the switch-
ing thin film transistor T2 and the semiconductor 131e of the
operation control thin film transistor T5, the drain electrode
1776 of the switching thin film transistor T2 and the drain
electrode 177¢ of the operation control thin film transistor
T5 are positioned to be connected with the source electrode
176a of the driving thin film transistor T1.

[0105] The source electrode 1765 of the switching thin
film transistor T2 is positioned above the semiconductor
1315 of the switching thin film transistor T2, and the source
electrode 176¢ of the operation control thin film transistor
T5 is positioned below the semiconductor 131e of the
operation control thin film transistor T5.

[0106] At the right vertical portion connected with the
drain electrode 177a of the driving thin film transistor T1,
semiconductors 131¢-1 and 131¢-2 of the compensation thin
film transistors T3-1 and T3-2 positioned above, and a
semiconductor 131/ of the emission control thin film tran-
sistor T6 positioned below are formed. Between the semi-
conductors 131c-1 and 131¢-2 of the compensation thin film
transistors T3-1 and T3-2 and the semiconductor 131fof the
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emission control thin film transistor T6, a source electrode
176¢-2 of the second compensation thin film transistor T3-2
of the compensation thin film transistors T3-1 and T3-2 and
a source electrode 176f of the emission control thin film
transistor T6 are positioned to be connected with the drain
electrode 177a of the driving thin film transistor T1. A
structure of the compensation thin film transistors T3-1 and
T3-2 will be described below in more detail.

[0107] The compensation thin film transistors T3-1 and
T3-2 include a first compensation thin film transistor T3-1
and a second compensation thin film transistor T3-2, and the
first compensation thin film transistor T3-1 is positioned
based on a protrusion of the scan line 121, and the second
compensation thin film transistor T3-2 is positioned based
on a portion where the scan line 121 and the right vertical
portion of the semiconductor 131 are overlapped with each
other.

[0108] First, the source electrode 176¢-2 of the second
compensation thin film transistor T3-2 is connected with the
source electrode 176/ of the emission control thin film
transistor T6 and the drain electrode 1774 of the driving thin
film transistor T1, a gate electrode 125¢-2 is positioned at a
portion of the scan line 121 with which the right vertical
portion of the semiconductor 31 is overlapped, the semi-
conductor 131¢-2 is positioned at a portion of the right
vertical portion of the semiconductor 131 which overlaps the
scan line, and a drain 177¢-2 is positioned above the
semiconductor 131¢-2 of the right vertical portion of the
semiconductor 131.

[0109] The source electrode 176¢-1 of the first compen-
sation thin film transistor T3-1 is connected with the drain
177¢-2 of the second compensation thin film transistor T3-2,
the gate electrode 125¢-1 is positioned at the protrusion of
the scan line 121, the semiconductor 131¢-1 is positioned at
a portion of the right vertical portion of the semiconductor
131 which overlaps the protrusion of the scan line 121, and
the drain 177¢-1 is positioned at an opposite side to the
source electrode 176¢-1 based on the semiconductor 131¢-1.
The first compensation thin film transistor T3-1 1s positioned
at a portion which is additionally extended in a ‘=’ shape
from the right vertical portion of the semiconductor 131 in
the exemplary embodiment.

[0110] The drain electrode 177f of the emission control
thin film transistor T6 is positioned below the semiconductor
131f of the emission control thin film transistor T6, and
semiconductors 1314-1 and 1314-2 of initialization thin film
transistors T4-1 and T4-2 are further formed at the °
& ’-shaped extension which is additionally extended above
the semiconductor 131¢-2 and the drain electrode 177¢-1 of
the second compensation thin film transistor T3-2. Between
the semiconductor 131d-1 of the first initialization thin film
transistor T4-1 and the drain electrode 177¢-1 of the first
compensation thin film transistor T3-1, the drain electrode
177d-1 of the first initialization thin film transistor T4-1 is
positioned, and the source electrode 176d-2 of the second
initialization thin film transistor T4-2 is positioned at an end
of the ‘= ’-shaped portion which is additionally extended. A
structure of the initialization thin film transistors T4-1 and
Td4-2 will be described below in more detail.

[0111] The initialization thin film transistors T4-1 and
T4-2 include a first initialization thin film transistor T4-1 and
a second initialization thin film transistor T4-2, and the first
initialization thin film transistor T4-1 is positioned based on
a protrusion of the previous scan line 122, and the second
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initialization thin film transistor T4-2 is positioned based on
a portion where the previous scan line 122 and the *
= ’-shaped portion of the semiconductor 131 are overlapped
with each other.

[0112] First, the source electrode 1764-1 of the first ini-
tialization thin film transistor T4-1 is connected with the
drain electrode 177¢-1 of the first compensation thin film
transistor T3-1, the gate electrode 125d-1 is positioned at the
portion of the previous scan line 122 with which the *
= ’-shaped portion of the semiconductor 131 is overlapped,
the semiconductor 131d-1 is positioned at a portion of the
= ’-shaped portion of the semiconductor 131 which over-
laps the protrusion of the previous scan line 122, and the
drain 177d-1 is positioned at an opposite side to the source
electrode 176d-1 based on the semiconductor 1314-1.
[0113] The source electrode 1764-2 of the second initial-
ization thin film transistor T4-2 is connected with the drain
177d-1 of the first initialization thin film transistor T4-1, the
gate electrode 1254-2 is positioned at the portion of the
previous scan line 122 with which the ‘= ’-shaped portion
of the semiconductor 131 is overlapped, the semiconductor
131d-2 is positioned at a portion of the ‘= ’-shaped portion
of the semiconductor 131 which overlaps the previous scan
line 122, and the drain 177d-2 is positioned at an end of the
‘= ’-shaped portion of the semiconductor 131, as an oppo-
site side to the source electrode 176d4-2 based on the semi-
conductor 1314-2.

[0114] Thereafter, as illustrated in FIGS. 10 and 11, after
the interlayer insulating layer 160 is covered, a plurality of
contact holes 161, 162, 163, 164, 165, 166, 167, and 168 is
formed in the interlayer insulating layer 160 by using a third
mask. Thereafter, a conductor for data is laminated on the
interlayer insulating layer 160 and then etched by using a
fourth mask. As a result, a data line 171, a second driving
voltage line 172 having an expanded region 175, a first
connection part 173, a second connection part 174, and a
third connection part 178 are formed.

[0115] The data line 171 passes through the fourth contact
hole 164 to be extended in a vertical direction, and is
connected with the source electrode 1765 of the switching
thin film transistor T2 through the fourth contact hole 164.
As a result, a data voltage flowing in the data line 171 is
transferred to the source electrode 1765 of the switching thin
film transistor T2.

[0116] The second driving voltage line 172 is extended in
the vertical direction, and connected with the first driving
voltage line 126 through the first contact hole 161. The first
driving voltage line 126 transfers the driving voltage
ELVDD in a horizontal direction, and the second driving
voltage line 172 transfers driving voltage ELVDD in a
vertical direction. The second driving voltage line 172 has
the expanded region, and one expanded region is formed for
each pixel. The expanded region of the second driving
voltage line 172 configures the second electrode 175 of the
storage capacitor Cst. The driving voltage ELVDD is
applied to the second electrode 175 of the storage capacitor
Cst. The second electrode 175 of the storage capacitor Cst
overlaps the gate electrode 1254 of the thin film transistor T1
and the semiconductor 131a of the driving thin film tran-
sistor T1 having the reverse ‘2 shape. The storage capaci-
tor Cst is constituted by the gate electrode 1254 of the thin
film transistor T1, the second electrode 175 of the storage
capacitor Cst, and the interlayer insulating layer 160 ther-
ebetween.

Mar. 12, 2020

[0117] The first connection part 173 connects the initial-
ization voltage line 124 and the source electrode 176d-2 of
the second initialization thin film transistor T4-2 through the
second contact hole 162 and the third contact hole 163. As
a result, since the initialization voltage Vint is applied to the
source electrode 176d-2 of the second initialization thin film
transistor T4-2 and the first and second initialization thin
film transistors T4-1 and T4-2 may be shown as one thin film
transistor having the dual gate structure, it may be under-
stood that the initialization voltage Vint is applied to the
source electrode of the initialization thin film transistor T4.
[0118] The second connection part 174 connects the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 and the gate electrode 125¢ of the thin film
transistor T1 through the sixth contact hole 166 and the
seventh contact hole 167. As aresult, the voltage of the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 is applied to the gate electrode 125a of the driving
thin film transistor T1. A part of the gate electrode 1254 of
the driving thin film transistor T1 has an exposed region
which is not overlapped with the expanded region of the
second driving voltage line 172, and the exposed region is
connected with the drain electrode 177¢-1 of the first com-
pensation thin film transistor T3-1 through the second con-
nection part 174.

[0119] The third connection part 178 is formed on the
eighth contact hole 168 to be connected with the drain
electrode 177f of the emission control thin film transistor T6.
[0120] Thereafter, referring back to FIG. 5, the planariza-
tion layer 180 covering the data line 171, the second driving
voltage line 172 having the expanded region 175, the first
connection part 173, the second connection part 174, and the
third connection part 178 are laminated. Thereafter, the first
upper contact hole 181 exposing the third connection part
178 is formed by using a fifth mask. Thereafter, on the
planarization layer 180, the pixel electrode 191 is formed by
using a sixth mask, and the pixel electrode 191 is electrically
connected with the exposed third connection part 178 to be
connected with the drain electrode 177f of the emission
control thin film transistor T6.

[0121] Thereafter, a partition wall is formed on the pixel
electrode 191 by using a seventh mask, and the organic
emission layer 370 is formed between the partition walls.
Thereafter, the common electrode 270 is formed on the
organic emission layer 370. Since the common electrode 270
is formed over the entire region, a separate mask is not used.
As a result, the pixel electrode 191, the organic emission
layer 370, and the common electrode 270 configure an
organic light emitting diode 70, and the pixel electrode 191
is an anode of the organic light emitting diode 70.

[0122] According to the above manufacturing method,
since the expanded region of the second driving voltage line
172 configures the second electrode 175 of the storage
capacitor Cst, the electrode of the storage capacitor Cst does
not need to be formed on a separate layer. As a result, the
number of masks used during the manufacturing process is
reduced. When a unit price of the mask is considered,
manufacturing costs are reduced and manufacturing time is
shortened.

[0123] FIGS. 12 to 14 illustrate another layout embodi-
ment of an organic light emitting diode display device. In
FIGS. 12 to 14, the same circuit configuration as FIG. 1 is
included, but unlike FIGS. 3 to 5 the first driving voltage line
is not formed on the same layer as the scan line 121 but is
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formed on the same layer as the pixel electrode 191. The first
driving voltage line 192 in FIG. 12 contacts the second
driving voltage line 172 by the first contact hole, but the first
contact hole is positioned in the planarization layer 180.
Further, the first driving voltage line 192 (referred also to as
a horizontal driving voltage line) overlaps the initialization
voltage line 124 on the layout view.

[0124] Specifically, FIG. 12 illustrates a layout embodi-
ment of a pixel of the organic light emitting diode display
device, FIG. 13 illustrates a layout embodiment including
three adjacent pixels in the organic light emitting diode
display device, and FIG. 14 illustrates a cross-sectional view
of the organic light emitting diode display device of FIG. 12
taken along line XIV-XIV.

[0125] Referring to FIG. 12, the pixel includes the scan
line 121, the previous scan line 122, the emission control
line 123, and the initialization voltage line 124 which apply
the scan signal Sn, the previous scan signal Sn-1, the
emission control signal Em, and the initialization voltage
Vint, respectively and are formed in a row direction, as
illustrated in FIG. 2, and includes a data line 171 which cross
all of the scan line 121, the previous scan line 122, the
emission control line 123, and the initialization voltage line
124 and apply a data signal Dm to the pixel.

[0126] The driving voltage lines 192/172 applying the
driving voltage ELVDD are also included, and the driving
voltage lines 192/172 are constituted by the first driving
voltage line 192 parallel with the scan line 121 and posi-
tioned on the same layer as the pixel electrode 191, and the
second driving voltage line 172 parallel with the data line
171. The first driving voltage line 192 and the second driving
voltage line 172 are electrically connected with each other.
The first driving voltage line 192 electrically connects two
or more of the second driving voltage lines 172 in a
horizontal direction such that the driving voltage ELVDD is
transmitted in the horizontal direction.

[0127] The pixel includes a driving thin film transistor T1,
a switching thin film transistor T2, compensation thin film
transistors T3-1 and T3-2, initialization thin film transistors
T4-1 and T4-2, an operation control thin film transistor T5,
an emission control thin film transistor T6, a storage capaci-
tor Cst, and an organic light emitting diode. Referring to
FIG. 12, the compensation thin film transistors T3-1 and
T3-2 and the initialization thin film transistors T4-1 and
T4-2 have a dual gate structure, and hereinafter will be
described as transistors are connected to each other.

[0128] Channels of the driving thin film transistor T1, the
switching thin film transistor T2, the compensation thin film
transistors T3-1 and T3-2, the initialization thin film tran-
sistors T4-1 and T4-2, the operation control thin film tran-
sistor T5, and the emission control thin film transistor T6 are
formed within one connected semiconductor 131, and the
semiconductor 131 is formed to be bent in various shapes.
The semiconductor 131 according to FIG. 3 includes vertical
portions which are extended in a vertical direction (a direc-
tion parallel with the data line 171) at left and right sides
based on a semiconductor 131a of the driving thin film
transistor T1, and two ends of each vertical portion are bent.
Further, a portion which is additionally extended to be bent
in a ‘=’ shape is included on the right vertical portion.
[0129] The semiconductor 131a of the driving thin film
transistor T1 has a reverse ‘=’ shape, most of the reverse
&’ shape configures the semiconductor 131a of the driving
thin film transistor T1, and a source electrode 176a and a
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drain electrode 177a of the driving thin film transistor T1 are
positioned at portions adjacent to the vertical portions posi-
tioned at the left and right sides, respectively. The semicon-
ductor 131a of the driving thin film transistor T1 has the
reverse ‘=’ shape in the exemplary embodiment, but may
have various shapes, and it is sufficient to have a structure
including one or more bent portions. Further, the semicon-
ductor 131a of the driving thin film transistor T1 includes a
plurality of first extensions 31 extended in a first direction
and a plurality of second extensions 32 extended in a second
direction different from the first direction, and a bent portion
33 may have a structure connecting the first extensions 31
and the second extensions 32.

[0130] At the left vertical portion connected with the
source electrode 1764 of the driving thin film transistor T1,
a semiconductor 1315 of the switching thin film transistor
T2 positioned above and a semiconductor 131e of the
operation control thin film transistor T5 positioned below
are formed. Between the semiconductor 1315 of the switch-
ing thin film transistor T2 and the semiconductor 131e of the
operation control thin film transistor T5, the drain electrode
1776 of the switching thin film transistor T2 and the drain
electrode 177e of the operation control thin film transistor
T5 are positioned to be connected with the source electrode
1764 of the driving thin film transistor T1.

[0131] The source electrode 1764 of the switching thin
film transistor T2 is positioned above the semiconductor
1315 of the switching thin film transistor T2, and the source
electrode 176e of the operation control thin film transistor
T5 is positioned below the semiconductor 131e of the
operation control thin film transistor T5.

[0132] At the right vertical portion connected with the
drain electrode 177a of the driving thin film transistor T1,
semiconductors 131¢-1 and 131¢-2 of the compensation thin
film transistors T3-1 and T3-2 positioned above, and a
semiconductor 131f of the emission control thin film tran-
sistor T6 positioned below are formed. Between the semi-
conductors 131¢-1 and 131¢-2 of the compensation thin film
transistors T3-1 and T3-2 and the semiconductor 131/ 'of the
emission control thin film transistor T6, a source electrode
176¢-2 of the second compensation thin film transistor T3-2
of the compensation thin film transistors T3-1 and T3-2 and
a source electrode 176f of the emission control thin film
transistor T6 are positioned to be connected with the drain
electrode 177a of the driving thin film transistor T1. A
structure of the compensation thin film transistors T3-1 and
T3-2 will be described below in more detail.

[0133] The compensation thin film transistors T3-1 and
T3-2 include a first compensation thin film transistor T3-1
and a second compensation thin film transistor T3-2, and the
first compensation thin film transistor T3-1 is positioned
based on a protrusion of the scan line 121, and the second
compensation thin film transistor T3-2 is positioned based
on a portion where the scan line 121 and the right vertical
portion of the semiconductor 131 are overlapped with each
other.

[0134] First, the source electrode 176¢-2 of the second
compensation thin film transistor T3-2 is connected with the
source electrode 176/ of the emission control thin film
transistor T6 and the drain electrode 177a of the driving thin
film transistor T1, a gate electrode 125¢-2 is positioned at a
portion of the scan line 121 with which the right vertical
portion is overlapped, the semiconductor 131¢-2 is posi-
tioned at a portion of the right vertical portion of the
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semiconductor 131 which overlaps the scan line, and a drain
177¢-2 is positioned above the semiconductor 131¢-2 of the
right vertical portion of the semiconductor 131.

[0135] The source electrode 176¢-1 of the first compen-
sation thin film transistor T3-1 is connected with the drain
177¢-2 of the second compensation thin film transistor T3-2,
the gate electrode 125¢-1 is positioned at the protrusion of
the scan line 121, the semiconductor 131¢-1 is positioned at
a portion of the right vertical portion of the semiconductor
131 which overlaps the protrusion of the scan line 121, and
the drain 177¢-1 is positioned at an opposite side to the
source electrode 176¢-1 based on the semiconductor 131¢-1.
The first compensation thin film transistor T3-1 is positioned
at a portion which is additionally extended in a ‘=’ shape
from the right vertical portion of the semiconductor 131.

[0136] The drain electrode 177f of the emission control
thin film transistor T6 is positioned below the semiconductor
131/ of the emission control thin film transistor T6, and
semiconductors 1314-1 and 131d-2 of initialization thin film
transistors T4-1 and T4-2 are further formed at the ©
= ’-shaped additional extension which is additionally
extended above the semiconductor 131¢-2 and the drain
electrode 177¢-1 of the second compensation thin film
transistor T3-2. Between the semiconductor 1314-1 of the
first initialization thin film transistor T4-1 and the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1, the drain electrode 177d-1 of the first initialization
thin film transistor T4-1 is positioned, and the source elec-
trode 1764-2 of the second initialization thin film transistor
T4-2 is positioned at an end of the ‘= ’-shaped portion
which is additionally extended. A structure of the initializa-
tion thin film transistors T4-1 and T4-2 will be described
below in more detail.

[0137] The initialization thin film transistors T4-1 and
Td4-2 include a first initialization thin film transistor T4-1 and
a second initialization thin film transistor T4-2, and the first
initialization thin film transistor T4-1 is positioned based on
a protrusion of the previous scan line 122, and the second
initialization thin film transistor T4-2 is positioned based on
a portion where the previous scan line 122 and the *
= ’-shaped portion of the semiconductor 131 are overlapped
with each other.

[0138] First, the source electrode 176d-1 of the first ini-
tialization thin film transistor T4-1 is connected with the
drain electrode 177¢-1 of the first compensation thin film
transistor T3-1, the gate electrode 1254-1 is positioned at the
portion of the previous scan line 122 with which the *
= ’-shaped portion of the semiconductor 131 is overlapped,
the semiconductor 131d-1 is positioned at a portion of the
= ’-shaped portion of the semiconductor 131 which over-
laps the protrusion of the previous scan line 122, and the
drain 177d-1 is positioned at an opposite side to the source
electrode 176d-1 based on the semiconductor 1314-1.

[0139] The source electrode 1764-2 of the second initial-
ization thin film transistor T4-2 is connected with the drain
177d-1 of the first initialization thin film transistor T4-1, the
gate electrode 1254-2 is positioned at the portion of the
previous scan line 122 with which the ‘= ’-shaped portion
of the semiconductor 131 is overlapped, the semiconductor
131d-2 is positioned at a portion of the ‘= ’-shaped portion
of the semiconductor 131 which overlaps the previous scan
line 122, and the drain 177d-2 is positioned at an end of the
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‘= *-shaped portion of the semiconductor 131, as an oppo-
site side to the source electrode 176d-2 based on the semi-
conductor 1314-2.

[0140] The semiconductor 131 may have a different struc-
ture in other embodiments. The semiconductor 131 may
include, for example, a polycrystalline semiconductor. The
source electrode/drain electrodes formed in the semiconduc-
tor 131 may be formed by doping only the corresponding
region. Further, in the semiconductor 131, a region between
a source electrode and a drain electrode of different transis-
tors is doped. Thus, the source electrode and the drain
electrode may be electrically connected to each other.
[0141] The semiconductor 131 is formed on an insulation
substrate 110, and a buffer layer 111 may be positioned
between the insulation substrate 110 and the semiconductor
131. The buffer layer 111 may serve to improve a charac-
teristic of the polycrystalline semiconductor by blocking
impurities from the insulation substrate 110 during a crys-
tallization process in order to form the polycrystalline semi-
conductor and to reduce stress applied to the insulation
substrate 110.

[0142] A gate insulating layer 141 covering the semicon-
ductor 131 is formed on the semiconductor 131. The gate
insulating layer 141 may be formed by an inorganic insu-
lating layer.

[0143] A scan line 121, a previous scan line 122, an
emission control line 123, an initialization voltage line 124,
a first driving voltage line 126, and a gate electrode 125a of
the driving thin film transistor T1 which are formed in a row
direction are formed on the gate insulating layer 141.
[0144] The scan line 121 and the previous scan line 122
have protrusions, respectively, and the protrusion of the scan
line 121 protrudes toward the previous scan line 122, and the
protrusion of the previous scan line 122 protrudes toward the
scan line 121.

[0145] First, the protrusion of the scan line 121 protrudes
in an upward direction of the scan line 121, overlaps the
semiconductor 131¢-1 of the first compensation thin film
transistor T3-1, and configures the gate electrode 125¢-1 of
the first compensation thin film transistor T3-1. The source
electrode 176¢-1 and the drain electrode 177¢-1 of the first
compensation thin film transistor T3-1 are not overlapped
with the gate electrode 125¢-1 of the first compensation thin
film transistor T3-1.

[0146] The protrusion of the previous scan line 122 pro-
trudes in a downward direction of the previous scan line 122,
overlaps the semiconductor 1314-1 of the first initialization
thin film transistor T4-1, and configures the gate electrode
125d-1 of the first initialization thin film transistor T4-1. The
source electrode 176d-1 and the drain electrode 177d-1 of
the first initialization thin film transistor T4-1 are not over-
lapped with the gate electrode 125d-1 of the first initializa-
tion thin film transistor T4-1.

[0147] The emission control line 123 is positioned below
the scan line 121, and the emission control line 123 overlaps
the left vertical portion and the right vertical portion of the
semiconductor 131, respectively. The emission control line
123 overlaps the semiconductor 131e of the operation con-
trol thin film transistor T5 of the left vertical portion of the
semiconductor 131, but not overlapped with the source
electrode 176 and the drain electrode 177e of the operation
control thin film transistor T5. Further, the emission control
line 123 overlaps the semiconductor 131/ of the emission
control thin film transistor T6 of the right vertical portion of
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the semiconductor 131, but not overlapped with the source
electrode 176f and the drain electrode 177f of the emission
control thin film transistor T6.

[0148] The initialization voltage line 124 is positioned
above the previous scan line 122, and the initialization
voltage line 124 has a partially expanded region. The
expanded region of the initialization voltage line 124 is to be
expanded in order to easily contact another wire. The
initialization voltage line 124 overlaps the first driving
voltage line 192 on the plan view. The initialization voltage
line 124 is not overlapped with the semiconductor 131.
[0149] The gate electrode 125a of the driving thin film
transistor T1 is formed in a quadrangular shape, and over-
lapped with the reverse * 2 -shaped portion of the semicon-
ductor 131, that is, the semiconductor 131a of the driving
thin film transistor T1. The source electrode 176a and the
drain electrode 177a of the driving thin film transistor T1 are
not overlapped with the gate electrode 125a of the driving
thin film transistor T1.

[0150] An interlayer insulating layer 160 is covered on the
scan line 121, the previous scan line 122, the emission
control line 123, the initialization voltage line 124, the gate
electrode 125a of the driving thin film transistor T1, and the
exposed gate insulating layer 141. The interlayer insulating
layer 160 may be formed by an inorganic insulating layer.
[0151] A plurality of contact holes 161, 162, 163, 164,
165, 166, 167, and 168 is formed in the interlayer insulating
layer 160. The second contact hole 162 exposes the
expanded region of the initialization voltage line 124, and
the third contact hole 163 exposes the end (the source
electrode 176d-2 of the second initialization thin film tran-
sistor T4-2) of the additionally extended ‘= ’-shaped portion
of the semiconductor 131. The fourth contact hole 164
exposes the upper end (the source electrode 1765 of the
switching thin film transistor T2) of the left vertical portion
of the semiconductor 131, the fifth contact hole 165 exposes
the lower end (the source electrode 176e of the operation
control thin film transistor T5) of the left vertical portion of
the semiconductor 131, the sixth contact hole 166 exposes
the drain electrode 177¢-1 of the first compensation thin film
transistor T3-1 which is a part of the ‘= *-shaped portion
which is additionally extended from the right vertical por-
tion of the semiconductor 131. The seventh contact hole 167
exposes a partial region of the gate electrode 125a of the
driving thin film transistor T1, and the eighth contact hole
168 exposes the lower end (the drain electrode 177f of the
emission control thin film transistor T6) of the right vertical
portion of the semiconductor 131.

[0152] A data line 171, a second driving voltage line 172
having an expanded region 175, a first connection part 173,
a second connection part 174, and a third connection part
178 are formed on the interlayer insulating layer 160.
[0153] The data line 171 passes through the fourth contact
hole 164 to be extended in a vertical direction, and is
connected with the source electrode 1765 of the switching
thin film transistor T2 through the fourth contact hole 164.
As a result, a data voltage flowing in the data line 171 is
transferred to the source electrode 1765 of the switching thin
film transistor T2.

[0154] The second driving voltage line 172 is extended in
a vertical direction, and the driving voltage ELVDD is
transferred in the vertical direction. The second driving
voltage line 172 has the expanded region, and one expanded
region is formed for each pixel. The expanded region of the
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second driving voltage line 172 configures the second elec-
trode 175 of the storage capacitor Cst. The driving voltage
ELVDD is applied to the second electrode 175 of the storage
capacitor Cst. The second electrode 175 of the storage
capacitor Cst overlaps the gate electrode 125a of the thin
film transistor T1 and the semiconductor 131a of the driving
thin film transistor T1 having the reverse ‘2’ shape. The
storage capacitor Cst is constituted by the gate electrode
1254 of the thin film transistor T1, the second electrode 175
of the storage capacitor Cst, and the interlayer insulating
layer 160 therebetween.

[0155] According to the above structure of the second
driving voltage line 172, since the second driving voltage
line 172 and the second electrode 175 of the storage capaci-
tor Cst are formed together with the same material, the
electrode of the storage capacitor Cst does not need to be
formed on a separate layer. As a result, the number of masks
used during manufacturing is decreased. When a unit price
of the mask is considered, manufacturing costs are reduced
and the manufacturing time is shortened.

[0156] The first connection part 173 connects the initial-
ization voltage line 124 and the source electrode 176d-2 of
the second initialization thin film transistor T4-2 through the
second contact hole 162 and the third contact hole 163. As
a result, since the initialization voltage Vint is applied to the
source electrode 1764-2 of the second initialization thin film
transistor T4-2 and the first and second initialization thin
film transistors T4-1 and T4-2 may be shown as one thin film
transistor having the dual gate structure, it may be under-
stood that the initialization voltage Vint is applied to the
source electrode of the initialization thin film transistor T4.
[0157] The second connection part 174 connects the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 and the gate electrode 125a of the thin film
transistor T1 through the sixth contact hole 166 and the
seventh contact hole 167. As a result, the voltage of the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 is applied to the gate electrode 125a of the driving
thin film transistor T1. A part of the gate electrode 1254 of
the driving thin film transistor T1 has an exposed region
which is not overlapped with the expanded region of the
second driving voltage line 172, and the exposed region is
connected with the drain electrode 177¢-1 of the first com-
pensation thin film transistor T3-1 through the second con-
nection part 174.

[0158] The third connection part 178 is formed on the
eighth contact hole 168 to be connected with the drain
electrode 177f of the emission control thin film transistor T6.
A planarization layer 180 is positioned on the third connec-
tion part 178. In the planarization layer 180, a first upper
contact hole 181 exposing the third connection part 178 and
a second upper contact hole 182 exposing a part of the first
driving voltage line 192 exist, and the second driving
voltage line 172 is exposed by the second upper contact hole
182.

[0159] The pixel electrode 191 and the first driving volt-
age line 192 are formed on the planarization layer 180. First,
the pixel electrode 191 is connected with the third connec-
tion part 178 through the first upper contact hole 181 of the
planarization layer 180. As a result, the pixel electrode 191
is connected with the drain electrode 177f of the emission
control thin film transistor T6.

[0160] The first driving voltage line 192 is extended in a
horizontal direction like the scan line 121, and has a partially
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expanded region to easily contact another wire. The first
driving voltage line 192 is electrically connected with the
second driving voltage line 172 by the second upper contact
hole 182, and the first driving voltage line 192 transfers the
driving voltage ELVDD in a horizontal direction. The first
driving voltage line 192 overlaps the initialization voltage
line 124 on the layout view in order to reduce an area of the
pixel.

[0161] An organic emission layer 370 is positioned on the
pixel electrode 191, and a common electrode 270 is posi-
tioned thereon. The pixel electrode 191, the organic emis-
sion layer 370, and the common electrode 270 configure an
organic light emitting diode 70, and the pixel electrode 191
is an anode of the organic light emitting diode 70.

[0162] The driving thin film transistor T1 is constituted by
125a, 1314, 1764, and 177a, the switching thin film tran-
sistor T2 is constituted by 1255, 1315, 1765, and 1775, the
compensation thin film transistors T3-1 and T3-2 are con-
stituted by 125¢-1, 131¢-1, 176¢-1, and 177¢-1, and 125¢-2,
131¢-2, 176¢-2, and 177¢-2, respectively, the initialization
thin film transistors T4-1 and T4-2 are constituted by 125d-
1,131d-1, 176d-1, and 177d-1, and 1254-2, 131d-2, 176d-2,
and 177d-2, respectively, the operation control thin film
transistor T5 1s constituted by 125¢, 131e, 176¢, and 177e,
and the emission control thin film transistor T6 is constituted
by 125/, 131/, 176, and 177f Further, the storage capacitor
Cst is constituted by 1254 and 175.

[0163] Even in the exemplary embodiment of FIGS. 12 to
14, the organic light emitting diode display device may be
manufactured based on the manufacturing method of the
exemplary embodiment of FIGS. 3 to 5.

[0164] FIGS. 15 and 16 illustrate another embodiment of
an organic light emitting diode display device. Specifically,
FIG. 15 illustrates another embodiment of a pixel of an
organic light emitting diode display device, and FIG. 16 is
a timing diagram illustrating an example of control signals
for the pixel.

[0165] FIG. 15 illustrates an equivalent circuit diagram of
the pixel based on FIG. 1, but unlike FIG. 1, a bypass thin
film transistor T7 is included and part of a driving current 1d
is discharged as a bypass current Ibp through the bypass thin
film transistor T7 according to a bypass signal BP.

[0166] As illustrated in FIG. 15, the pixel includes a
plurality of signal lines, a plurality of thin film transistors
connected to the plurality of signal lines, a storage capacitor
Cst, and an organic light emitting diode OLED. The thin film
transistors include a driving thin film transistor T1, a switch-
ing thin film transistor T2, a compensation thin film tran-
sistor T3, an initialization thin film transistor T4, an opera-
tion control thin film transistor T5, an emission control thin
film transistor T6, and a bypass thin film transistor T7.
[0167] The signal lines include a scan line 121 transferring
a scan signal Sn, a previous scan line 122 transferring a
previous scan signal Sn—1 to the initialization thin film
transistor T4, an emission control line 123 transferring an
emission control signal Em to the operation control thin film
transistor T5 and the emission control thin film transistor T6,
a data line 171 crossing the scan line 121 and transferring a
data signal Dm, driving voltage lines 126/172 transferring a
driving voltage ELVDD, an initialization voltage line 124
transferring an initialization voltage Vint initializing the
driving thin film transistor T1, and a bypass control line 128
transferring a bypass signal BP to the bypass thin film
transistor T7. The driving voltage lines 126/172 are consti-
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tuted by a first driving voltage line 126 parallel with the scan
line 121 and a second driving voltage line 172 parallel with
the data line 171, and the first driving voltage line 126 and
the second driving voltage line 172 are electrically con-
nected to each other.

[0168] A gate electrode G1 of the driving thin film tran-
sistor T1 is connected with one end Cstl of the storage
capacitor Cst, a source electrode S1 of the driving thin film
transistor T1 is connected with the driving voltage lines
126/172 via the operation control thin film transistor T5, a
drain electrode D1 of the driving thin film transistor T1 is
electrically connected with an anode of the organic light
emitting diode OLED via the emission control thin film
transistor T6. The driving thin film transistor T1 receives the
data signal Dm according to a switching operation of the
switching thin film transistor T2 to supply a driving current
to the organic light emitting diode OLED.

[0169] A gate electrode G2 of the switching thin film
transistor T2 is connected with the scan line 121, a source
electrode S2 of the switching thin film transistor T2 is
connected with the data line 171, and a drain electrode D2
of the switching thin film transistor T2 is connected with the
source electrode S1 of the driving thin film transistor T1 and
simultaneously, connected with the driving voltage lines
126/172 via the operation control thin film transistor T5. The
switching thin film transistor T2 is turned on according to
the scan signal Sn received through the scan line 121 to
perform a switching operation transferring the data signal
Dm transferred to the data line 171 to the source electrode
of the driving thin film transistor T1.

[0170] A gate electrode G3 of the compensation thin film
transistor T3 is connected with the scan line 121, a source
electrode S3 of the compensation thin film transistor T3 is
connected with the drain electrode D1 of the driving thin
film transistor T1 and simultaneously, connected with an
anode of the organic light emitting diode OLED via the
emission control transistor T6, and a drain electrode D3 of
the compensation thin film transistor T3 is connected with
one end Cstl of the storage capacitor Cst, the drain electrode
D4 of the initialization thin film transistor T4, and the gate
electrode G1 of the driving thin film transistor T1 together.
The compensation thin film transistor T3 is turned on
according to the scan signal Sn received through the scan
line 121 to connect the gate electrode G1 and the drain
electrode D1 of the driving thin film transistor T1 and
diode-connect the driving thin film transistor T1.

[0171] A gate electrode G4 of the initialization thin film
transistor T4 is connected with a previous scan line 122, a
source electrode S4 of the initialization thin film transistor
T4 is connected with the initialization voltage line 124, and
a drain electrode D4 of the initialization thin film transistor
T4 is simultaneously connected with one end Cstl of the
storage capacitor Cst, the drain electrode D3 of the com-
pensation thin film transistor T3, and the gate electrode G1
of the driving thin film transistor T1. The initialization thin
film transistor T4 is turned on according to the previous scan
signal Sn-1 received through the previous scan line 122 to
transfer the initialization voltage Vint to the gate electrode
G1 of'the driving thin film transistor T1 and then perform an
initialization operation initializing a voltage of the gate
electrode G1 of driving thin film transistor T1.

[0172] A gate electrode G5 of the operation control thin
film transistor T5 is connected with the emission control line
123, a source electrode S5 of the operation control thin film
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transistor T5 is connected with the driving voltage lines
126/172, and a drain electrode D5 of the operation control
thin film transistor T5 is connected with the source electrode
S1 of the driving thin film transistor T1 and the drain
electrode D2 of the switching thin film transistor T2.

[0173] A gate electrode G6 of the emission control thin
film transistor T6 is connected with the emission control line
123, a source electrode S6 of the emission control thin film
transistor T6 is connected with the drain electrode D1 of the
driving thin film transistor T1 and the source electrode S3 of
the compensation thin film transistor T3, and a drain elec-
trode D6 of the emission control thin film transistor T6 is
electrically connected with an anode of the organic light
emitting diode OLED. The operation control thin film tran-
sistor T5 and emission control thin film transistor T6 are
simultaneously turned on according to the emission control
signal Em received through the emission control line 123,
and the driving voltage ELVDD is transferred to the organic
light emitting diode OLED and thus a driving current flows
in the organic light emitting diode OLED.

[0174] The bypass thin film transistor T7 receives the
bypass signal BP from the bypass control line 128. The
bypass signal BP is a voltage having a predetermined level
which may always turn off the bypass thin film transistor T7,
the bypass thin film transistor T7 receives a voltage having
a transistor off level from the gate electrode G7, and thus the
bypass thin film transistor T7 is always turned off, and a part
of the driving current 1d flows out through the bypass thin
film transistor T7 as a bypass current Ibp in the off state.

[0175] The other end Cst2 of the storage capacitor Cst is
connected with the driving voltage lines 126/172, and a
cathode of the organic light emitting diode OLED is con-
nected with the common voltage ELVSS. As a result, the
organic light emitting diode OLED receives the driving
current from the driving thin film transistor T1 to emit light,
thereby displaying an image.

[0176] Referring to FIG. 16, first, in an initializing period,
the previous scan signal Sn-1 having a low level is supplied
through the previous scan line 122. In this case, the emission
control signal Em is already applied at the low level through
the emission control line 123. Then, the initialization thin
film transistor T4 is turned on based on the previous scan
signal Sn-1 having the low level, the initialization voltage
Vint is supplied from the initialization voltage line 124 to the
gate electrode of the driving thin film transistor T1 through
the initialization thin film transistor T4, and the driving thin
film transistor T1 is initialized by the initialization voltage
Vint.

[0177] Thereafter, in a data programming period, the scan
signal Sn having the low level is supplied through the scan
line 121. Then, the switching thin film transistor T2 and the
compensation thin film transistor T3 are turned on based on
the scan signal Sn having the low level. In this case, the
driving thin film transistor T1 is diode-connected by the
turned-on compensation thin film transistor T3 and biased in
a forward direction.

[0178] Then, a compensation voltage Dm+Vth (Vth is a
negative (-) value) reduced from the data signal Dm sup-
plied from the data line 171 by a threshold voltage Vth of the
driving thin film transistor T1 is applied to the gate electrode
of the driving thin film transistor T1. The driving voltage
ELVDD and the compensation voltage Dm+Vth are applied
to both ends of the storage capacitor Cst, and a charge
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corresponding to a voltage difference between both ends is
stored in the storage capacitor Cst.

[0179] Thereafter, in the emission period, the emission
control signal Em supplied from the emission control line
123 is changed from the high level to the low level. Then,
for the emission period, the operation control thin film
transistor T5 and the emission control thin film transistor T6
are turned on by the emission control signal Em of the low
level.

[0180] Then, a driving current is generated according to a
voltage difference between the voltage of the gate electrode
of the driving thin film transistor T1 and the driving voltage
ELVDD, and a driving current IOLED is supplied to the
organic light emitting diode OLED through the emission
control thin film transistor T6. For the emission period, the
gate-source electrode voltage Vgs of the driving thin film
transistor T1 is maintained at ‘(Dm+Vth)-ELVDD’ by the
storage capacitor Cst, and according to a current-voltage
relationship of the driving thin film transistor T1, the driving
current 1d is proportional to the square ‘(Dm-ELVDD)2’ of
a value obtained by subtracting the threshold voltage from
the source-gate electrode voltage. Accordingly, the driving
current JOLED is determined regardless of the threshold
voltage Vth of the driving thin film transistor T1.

[0181] The bypass thin film transistor T7 receives the
bypass signal BP from the bypass control line 128. The
bypass signal BP is a voltage having a predetermined level
which may always turn off the bypass thin film transistor T7,
the bypass thin film transistor T7 receives a voltage having
a transistor off level from the gate electrode G7, and thus the
bypass thin film transistor T7 is always turned off, and a part
of the driving current 1d flows out through the bypass thin
film transistor T7 as a bypass current Ibp in the off state.

[0182] Even in the case where a minimum current of the
driving thin film transistor for displaying a black image
flows as the driving current, when the organic light emitting
diode OLED emits light, the black image is not displayed
well. Accordingly, the bypass thin film transistor T7 may
distribute a part of the minimum current of the driving thin
film transistor T1 as the bypass current Ibp to another current
path other than the current path of the organic light emitting
diode side. The minimum current of the driving thin film
transistor T1 corresponds to a current under a condition in
which the driving thin film transistor is turned off, because
the gate-source voltage Vgs of the driving thin film transistor
is smaller than the threshold voltage Vth. The minimum
driving current (for example, current of 10 pA or less) under
the condition in which the driving thin film transistor is
turned off is transferred to the organic light emitting diode
to be expressed as an image at black luminance.

[0183] When the minimum driving current expressing the
black image flows, an influence on a bypass transfer of the
bypass current Ibp is large. However, when a large driving
current expressing an image such as a normal image or a
white image flows, there may be little influence on the
bypass current Ibp. Accordingly, when the driving current
displaying a black image flows, the emission current holed
of the organic light emitting diode which is reduced by the
current amount of the bypass current Ibp which flows out
from the driving current 1d through the bypass thin film
transistor T7 has a minimum current amount as a level which
may exactly express the black image.



US 2020/0083491 A1

[0184] Therefore, a black luminance image is exactly
implemented by using the bypass thin film transistor,
thereby improving a contrast ratio.

[0185] In FIG. 16, since as the bypass signal BP, the same
signal as the previous scan signal Sn-1 is supplied, the
previous scan line 122 instead of the bypass control line 128
may be connected to the bypass thin film transistor T7. In
this case, the bypass control line 128 may be omitted.
[0186] FIGS. 17 to 19 illustrate a detailed structure of
another embodiment of an organic light emitting diode
display device. 15. Specifically, FIG. 17 illustrates another
layout embodiment of a pixel, FIG. 18 is another layout
embodiment of three adjacent pixels, and FIG. 19 illustrates
a cross-sectional view of the organic light emitting diode
display device of FIG. 17 taken along line XIX-XIX.
[0187] As illustrated in FIG. 16, the pixel includes a scan
line 121, a previous scan line 122, an emission control line
123, a bypass control line 128, and an initialization voltage
line 124 which apply a scan signal Sn, a previous scan signal
Sn-1, an emission control signal Em, a bypass signal BP,
and an initialization voltage Vint, respectively, and are
formed in a row direction, and includes a data line 171 which
crosses all of the scan line 121, the previous scan line 122,
the emission control line 123, the bypass control line 128,
and the initialization voltage line 124 and applies a data
signal Dm to the pixel.

[0188] The pixel also includes the driving voltage lines
126/172 for applying the driving voltage ELVDD. The
driving voltage lines 126/172 are constituted by the first
driving voltage line 126 parallel with the scan line 121 and
the second driving voltage line 172 parallel with the data line
171. The first driving voltage line 126 and the second driving
voltage line 172 are electrically connected with each other.
[0189] The pixel also includes a driving thin film transistor
T1, a switching thin film transistor T2, compensation thin
film transistors T3-1 and T3-2, initialization thin film tran-
sistors T4-1 and T4-2, an operation control thin film tran-
sistor T5, an emission control thin film transistor T6, a
bypass thin film transistor T7, a storage capacitor Cst, and an
organic light emitting diode OLED are formed. Referring to
the exemplary embodiment of FIG. 17, the compensation
thin film transistors T3-1 and T3-2 and the initialization thin
film transistors T4-1 and T4-2 have a dual gate structure, and
hereinafter will be described as transistors connected to each
other.

[0190] Channels of the driving thin film transistor T1, the
switching thin film transistor T2, the compensation thin film
transistors T3-1 and T3-2, the initialization thin film tran-
sistors T4-1 and T4-2, the operation control thin film tran-
sistor T5, and the emission control thin film transistor T6 are
formed within one connected semiconductor 131, and the
semiconductor 131 is formed to be bent in various shapes.
The semiconductor 131 according to the exemplary embodi-
ment of FIG. 17 includes vertical portions which are
extended in a vertical direction (a direction parallel with the
data line 171) at left and right sides based on a semicon-
ductor 131a of the driving thin film transistor T1, and two
ends of each vertical portion are bent. Further, a portion
which is additionally extended to be bent in a ‘=’ shape is
included above the right vertical portion, and a portion
which is additionally extended downwards is included
below the right vertical portion.

[0191] The semiconductor 131a of the driving thin film
transistor T1 has a reverse ‘=’ shape, most of the reverse
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= * shape configures the semiconductor 131a of the driving
thin film transistor T1, and a source electrode 176a and a
drain electrode 177a of the driving thin film transistor T1 are
positioned at portions adjacent to the vertical portions posi-
tioned at the left and right sides, respectively. The semicon-
ductor 131a of the driving thin film transistor T1 has the
reverse ‘= shape in the exemplary embodiment. In another
embodiment, the semiconductor 131a may have a different
shape and/or one or more bent portions. Further, the semi-
conductor 131a of the driving thin film transistor T1
includes a plurality of first extensions 31 extended in a first
direction and a plurality of second extensions 32 extended in
a second direction different from the first direction, and a
bent portion 33 may have a structure connecting the first
extensions 31 and the second extensions 32.

[0192] At the left vertical portion connected with the
source electrode 1764 of the driving thin film transistor T1,
a semiconductor 1315 of the switching thin film transistor
T2 positioned above and a semiconductor 131e of the
operation control thin film transistor T5 positioned below
are formed. Between the semiconductor 1315 of the switch-
ing thin film transistor T2 and the semiconductor 131e of the
operation control thin film transistor T5, the drain electrode
1776 of the switching thin film transistor T2 and the drain
electrode 177e of the operation control thin film transistor
T5 are positioned to be connected with the source electrode
1764 of the driving thin film transistor T1.

[0193] The source electrode 1765 of the switching thin
film transistor T2 is positioned above the semiconductor
1315 of the switching thin film transistor T2, and the source
electrode 176e of the operation control thin film transistor
T5 is positioned below the semiconductor 131e of the
operation control thin film transistor T5.

[0194] At the right vertical portion connected with the
drain electrode 177a of the driving thin film transistor T1,
semiconductors 131¢-1 and 131¢-2 of the compensation thin
film transistors T3-1 and T3-2 positioned above, and a
semiconductor 131f of the emission control thin film tran-
sistor T6 positioned below are formed. Between the semi-
conductors 131¢-1 and 131¢-2 of the compensation thin film
transistors T3-1 and T3-2 and the semiconductor 131f'0f the
emission control thin film transistor T6, a source electrode
176¢-2 of the second compensation thin film transistor T3-2
of the compensation thin film transistors T3-1 and T3-2 and
a source electrode 176/ of the emission control thin film
transistor T6 are positioned to be connected with the drain
electrode 177a of the driving thin film transistor T1. A
structure of the compensation thin film transistors T3-1 and
T3-2 will be described below in more detail.

[0195] The compensation thin film transistors T3-1 and
T3-2 include a first compensation thin film transistor T3-1
and a second compensation thin film transistor T3-2, and the
first compensation thin film transistor T3-1 is positioned
based on a protrusion of the scan line 121, and the second
compensation thin film transistor T3-2 is positioned based
on a portion where the scan line 121 and the right vertical
portion of the semiconductor 131 are overlapped with each
other. First, the source electrode 176c-2 of the second
compensation thin film transistor T3-2 is connected with the
source electrode 176/ of the emission control thin film
transistor T6 and the drain electrode 1774 of the driving thin
film transistor T1, a gate electrode 125¢-2 is positioned at a
portion of the scan line 121 with which the right vertical
portion is overlapped, the semiconductor 131¢-2 is posi-



US 2020/0083491 A1

tioned at a portion of the right vertical portion of the
semiconductor 131 which overlaps the scan line 121, and a
drain 177¢-2 is positioned above the semiconductor 131¢-2
of the right vertical portion of the semiconductor 131.

[0196] Meanwhile, the source electrode 176¢-1 of the first
compensation thin film transistor T3-1 is connected with the
drain 177¢-2 of the second compensation thin film transistor
T3-2, the gate electrode 125¢-1 is positioned at the protru-
sion of the scan line 121, the semiconductor 131c-1 is
positioned at a portion of the right vertical portion of the
semiconductor 131 which overlaps the protrusion of the scan
line 121, and the drain 177c¢-1 is positioned at an opposite
side to the source electrode 176¢-1 based on the semicon-
ductor 131c¢-1. The first compensation thin film transistor
T3-1 is positioned at a portion which is additionally
extended in a ‘= ’ shape from the right vertical portion of the
semiconductor 131.

[0197] The drain electrode 177f of the emission control
thin film transistor T6 is positioned below the semiconductor
131f of the emission control thin film transistor T6, and
semiconductors 1314-1 and 1314-2 of initialization thin film
transistors T4-1 and T4-2 are further formed at the ¢
& ’-shaped additional extension which is additionally
extended above the semiconductor 131¢-2 and the drain
electrode 177¢-1 of the second compensation thin film
transistor T3-2. Between the semiconductor 131d-1 of the
first initialization thin film transistor T4-1 and the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1, the drain electrode 1774-1 of the first initialization
thin film transistor T4-1 is positioned, and the source elec-
trode 1764-2 of the second initialization thin film transistor
T4-2 is positioned at an end of the ‘= ’-shaped portion
which is additionally extended. A structure of the initializa-
tion thin film transistors T4-1 and T4-2 will be described
below in more detail.

[0198] The initialization thin film transistors T4-1 and
Td4-2 include a first initialization thin film transistor T4-1 and
a second initialization thin film transistor T4-2, and the first
initialization thin film transistor T4-1 is positioned based on
a protrusion of the scan line 122, and the second initializa-
tion thin film transistor T4-2 is positioned based on a portion
where the scan line 122 and the ‘= ’-shaped portion of the
semiconductor 131 are overlapped with each other.

[0199] First, the source electrode 176d-1 of the first ini-
tialization thin film transistor T4-1 is connected with the
drain electrode 177¢-1 of the first compensation thin film
transistor T3-1, the gate electrode 1254d-1 is positioned at the
portion of the previous scan line 122 with which the *
= ’-shaped portion of the semiconductor 131 is overlapped,
the semiconductor 131d-1 is positioned at a portion of the
= ’-shaped portion of the semiconductor 131 which over-
laps the protrusion of the previous scan line 122, and the
drain 177d-1 is positioned at an opposite side to the source
electrode 176d-1 based on the semiconductor 1314-1.

[0200] The source electrode 1764-2 of the second initial-
ization thin film transistor T4-2 is connected with the drain
177d-1 of the first initialization thin film transistor T4-1, the
gate electrode 1254-2 is positioned at the portion of the
previous scan line 122 with which the ‘= ’-shaped portion
of the semiconductor 131 is overlapped, the semiconductor
131d-2 is positioned at a portion of the ‘= ’-shaped portion
of the semiconductor 131 which overlaps the previous scan
line 122, and the drain 177d-2 is positioned at an end of the
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‘= *-shaped portion of the semiconductor 131, as an oppo-
site side to the source electrode 176d-2 based on the semi-
conductor 1314-2.

[0201] Further, a portion which is additionally extended
downwards is positioned below the drain electrode 177f of
the emission control thin film transistor T6. A source elec-
trode 176g of the bypass thin film transistor T7 is positioned
at a side adjacent to the drain electrode 177f of the emission
control thin film transistor T6, and next, a semiconductor
131g of the bypass thin film transistor T7 and a drain
electrode 177¢g of the bypass thin film transistor T7 are
sequentially positioned.

[0202] The semiconductor 131 may have a different struc-
ture in another embodiment. The semiconductor 131 may
include, for example, a polycrystalline semiconductor. The
source electrode/drain electrodes formed in the semiconduc-
tor 131 may be formed by doping only the corresponding
region. Further, in the semiconductor 131, an area between
a source electrode and a drain electrode of different transis-
tors is doped and thus the source electrode and the drain
electrode may be electrically connected to each other.

[0203] The semiconductor 131 is formed on an insulation
substrate 110, and a buffer layer 111 may be positioned
between the insulation substrate 110 and the semiconductor
131. The buffer layer 111 may serve to improve a charac-
teristic of the polycrystalline semiconductor by blocking
impurities from the insulation substrate 110 during a crys-
tallization process in order to form the polycrystalline semi-
conductor and reduce stress applied to the insulation sub-
strate 110.

[0204] A gate insulating layer 141 covering the semicon-
ductor 131 is formed on the semiconductor 131. The gate
insulating layer 141 may be formed by an inorganic insu-
lating layer.

[0205] A scan line 121, a previous scan line 122, an
emission control line 123, an initialization voltage line 124,
a first driving voltage line 126, a bypass control line 128, and
a gate electrode 125a of the driving thin film transistor T1
which are formed in a row direction are formed on the gate
insulating layer 141.

[0206] The scan line 121 and the previous scan line 122
have protrusions, respectively, and the protrusion of the scan
line 121 protrudes toward the previous scan line 122, and the
protrusion of the previous scan line 122 protrudes toward the
scan line 121.

[0207] First, the protrusion of the scan line 121 protrudes
in an upward direction of the scan line 121, overlaps the
semiconductor 131¢-1 of the first compensation thin film
transistor T3-1, and configures the gate electrode 125¢-1 of
the first compensation thin film transistor T3-1. The source
electrode 176¢-1 and the drain electrode 177¢-1 of the first
compensation thin film transistor T3-1 are not overlapped
with the gate electrode 125¢-1 of the first compensation thin
film transistor T3-1.

[0208] The protrusion of the previous scan line 122 pro-
trudes in a downward direction of the previous scan line 122,
overlaps the semiconductor 1314-1 of the first initialization
thin film transistor T4-1, and configures the gate electrode
125d-1 of the first initialization thin film transistor T4-1. The
source electrode 1764-1 and the drain electrode 177d-1 of
the first initialization thin film transistor T4-1 are not over-
lapped with the gate electrode 125d-1 of the first initializa-
tion thin film transistor T4-1.
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[0209] The emission control line 123 is positioned below
the scan line 121, and the emission control line 123 overlaps
the left vertical portion and the right vertical portion, respec-
tively. The emission control line 123 overlaps the semicon-
ductor 131e of the operation control thin film transistor T5
of the left vertical portion of the semiconductor 131, but not
overlapped with the source electrode 176e and the drain
electrode 177¢ of the operation control thin film transistor
T5. Further, the emission control line 123 overlaps the
semiconductor 131f of the emission control thin film tran-
sistor T6 of the right vertical portion of the semiconductor
131, but not overlapped with the source electrode 176f and
the drain electrode 1771 of the emission control thin film
transistor T6.

[0210] The initialization voltage line 124 is positioned
above the previous scan line 122, and the initialization
voltage line 124 has a partially expanded area. The expanded
area of the initialization voltage line 124 is expanded in
order to easily contact another wire.

[0211] The first driving voltage line 126 is positioned
above the initialization voltage line 124, and the first driving
voltage line 126 also has a partially expanded area to easily
contact another wire.

[0212] The initialization voltage line 124 and the first
driving voltage line 126 are not overlapped with the semi-
conductor 131.

[0213] The bypass control line 128 is extended in a
horizontal direction at the bottom of the pixel and over-
lapped with the additional extension below the right vertical
portion of the semiconductor 131, and a semiconductor 131g
of the bypass thin film transistor T7 is positioned at the
overlapped additional extension.

[0214] The gate electrode 125a of the driving thin film
transistor T1 is formed in a quadrangular shape, and over-
lapped with the reverse ‘ 2 -shaped portion of the semicon-
ductor 131, that is, the semiconductor 131a of the driving
thin film transistor T1. The source electrode 176a and the
drain electrode 177a of the driving thin film transistor T1 are
not overlapped with the gate electrode 1254 of the driving
thin film transistor T1.

[0215] An interlayer insulating layer 160 is covered on the
scan line 121, the previous scan line 122, the emission
control line 123, the initialization voltage line 124, the first
driving voltage line 126, the bypass control line 128, the gate
electrode 1254 of the driving thin film transistor T1, and the
exposed gate insulating layer 141. The interlayer insulating
layer 160 may be formed by an inorganic insulating layer.
[0216] A plurality of contact holes 161, 162, 163, 164,
165, 166, 167, 168, and 169 is formed in the interlayer
insulating layer 160. The first contact hole 161 exposes the
expanded area of the first driving voltage line 126, the
second contact hole 162 exposes the expanded area of the
initialization voltage line 124, and the third contact hole 163
exposes the end (the source electrode 176d-2 of the second
initialization thin film transistor T4-2) of the additionally
extended ‘= ’-shaped portion of the semiconductor 131. The
fourth contact hole 164 exposes the upper end (the source
electrode 1765 of the switching thin film transistor T2) of the
left vertical portion of the semiconductor 131, the fifth
contact hole 165 exposes the lower end (the source electrode
176e of the operation control thin film transistor T5) of the
left vertical portion of the semiconductor 131, the sixth
contact hole 166 exposes the drain electrode 177¢-1 of the
first compensation thin film transistor T3-1 which is a part
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of the ‘= ’-shaped portion which is additionally extended
from the right vertical portion of the semiconductor 131. The
seventh contact hole 167 exposes a partial area of the gate
electrode 125a of the driving thin film transistor T1, and the
eighth contact hole 168 exposes the lower end (the source
electrode 176/ of the emission control thin film transistor T6)
of the right vertical portion of the semiconductor 131.
Further, the ninth contact hole 169 exposes the end (the drain
electrode 177¢g of the bypass thin film transistor T7) of the
additional extension below the right vertical portion of the
semiconductor 131.

[0217] A data line 171, a second driving voltage line 172
having an expanded area 175, a first connection part 173, a
second connection part 174, and a third connection part 178
are formed on the interlayer insulating layer 160.

[0218] The data line 171 passes through the fourth contact
hole 164 to be extended in a vertical direction, and is
connected with the source electrode 1765 of the switching
thin film transistor T2 through the fourth contact hole 164.
As a result, a data voltage flowing in the data line 171 is
transferred to the source electrode 1765 of the switching thin
film transistor T2.

[0219] The second driving voltage line 172 is extended in
the vertical direction, and connected with the first driving
voltage line 126 through the first contact hole 161. The first
driving voltage line 126 transfers the driving voltage
ELVDD in a horizontal direction, and the second driving
voltage line 172 transfers driving voltage ELVDD in a
vertical direction. The second driving voltage line 172 has
the expanded region, and one expanded region is formed for
each pixel. The expanded region of the second driving
voltage line 172 configures the second electrode 175 of the
storage capacitor Cst. The driving voltage ELVDD is
applied to the second electrode 175 of the storage capacitor
Cst. The second electrode 175 of the storage capacitor Cst
overlaps the gate electrode 1254 of the thin film transistor T1
and the semiconductor 131a of the driving thin film tran-
sistor T1 having the reverse ‘2 shape. The storage capaci-
tor Cst is constituted by the gate electrode 1254 of the thin
film transistor T1, the second electrode 175 of the storage
capacitor Cst, and the interlayer insulating layer 160 ther-
ebetween.

[0220] According to the above structure of the second
driving voltage line 172, since the second driving voltage
line 172 and the second electrode 175 of the storage capaci-
tor Cst are formed together with the same material, the
electrode of the storage capacitor Cst does not need to be
formed on a separate layer. As a result, the number of masks
used during manufacturing is decreased. When a unit price
of the mask is considered, manufacturing costs are reduced
and the manufacturing time is shortened.

[0221] The first connection part 173 connects the initial-
ization voltage line 124, the source electrode 176d-2 of the
second initialization thin film transistor T4-2, and the drain
electrode 177¢ of the bypass thin film transistor T7 through
the second contact hole 162, the third contact hole 163, and
the ninth contact hole 169. As a result, the initialization
voltage Vint is applied to the source electrode 1764-2 of the
second initialization thin film transistor T4-2 and the drain
electrode 177g of the bypass thin film transistor T7. Here,
since the first and second initialization thin film transistors
T4-1 and T4-2 may be shown as one thin film transistor
having a dual gate structure, it may be understood that the
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initialization voltage Vint is applied to the source electrode
of the initialization thin film transistor T4.

[0222] The second connection part 174 connects the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 and the gate electrode 125¢ of the thin film
transistor T1 through the sixth contact hole 166 and the
seventh contact hole 167. As aresult, the voltage of the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 is applied to the gate electrode 125a of the driving
thin film transistor T1. A part of the gate electrode 125a of
the driving thin film transistor T1 has an exposed region
which is not overlapped with the expanded region of the
second driving voltage line 172, and the exposed region is
connected with the drain electrode 177¢-1 of the first com-
pensation thin film transistor T3-1 through the second con-
nection part 174.

[0223] The third connection part 178 is formed on the
eighth contact hole 168 to be connected with the source
electrode 176 of the emission control thin film transistor T6.
A planarization layer 180 is positioned on the third connec-
tion part 178. A first upper contact hole 181 is included in the
planarization layer 180 to expose the third connection part
178. A pixel electrode 191 is positioned on the planarization
layer 180, and the pixel electrode 191 and the connection
part 178 are connected to each other through the first upper
contact hole 181 of the planarization layer. As a result, the
pixel electrode 191 is connected with the source electrode
176/ of the emission control thin film transistor T6. An
organic emission layer 370 is positioned on the pixel elec-
trode 191, and a common electrode 270 is positioned
thereon. The pixel electrode 191, the organic emission layer
370, and the common electrode 270 configure an organic
light emitting diode 70, and the pixel electrode 191 is an
anode of the organic light emitting diode 70.

[0224] The driving thin film transistor T1 is constituted by
125a, 131a, 1764, and 177a, the switching thin film tran-
sistor T2 is constituted by 1255, 1315, 1765, and 1775, the
compensation thin film transistors T3-1 and T3-2 are con-
stituted by 125¢-1, 131¢-1, 176¢-1, and 177¢-1, and 125¢-2,
131¢-2, 176¢-2, and 177¢-2, respectively, the initialization
thin film transistors T4-1 and T4-2 are constituted by 125d-
1,131d-1, 176d-1, and 177d-1, and 125d-2, 131d-2, 176d-2,
and 177d-2, respectively, the operation control thin film
transistor T5 is constituted by 125¢, 131e, 176¢, and 177e,
the emission control thin film transistor T6 is constituted by
1257, 131/, 176f, and 177/, and the bypass thin film transistor
T7 is constituted by 125g, 131g, 176g, and 177g. Further, the
storage capacitor Cst is constituted by 1254 and 175.
[0225] Even in the exemplary embodiment of FIGS. 17 to
19, the organic light emitting diode display device may be
manufactured based on the manufacturing method of the
exemplary embodiment of FIGS. 3 to 5.

[0226] FIGS. 20 to 22 illustrating another embodiment of
an organic light emitting diode display device. In FIGS. 20
to 22, the same circuit configuration as FIG. 15 is included.
However, unlike FIGS. 17 to 19, there is a difference in that
the first driving voltage line is not formed on the same layer
as the scan line 121, but formed on the same layer as the
pixel electrode 191. The first driving voltage line 192 in the
exemplary embodiment of FIG. 20 contacts the second
driving voltage line 172 by the first contact hole, but the first
contact hole is positioned in the planarization layer 180.
Further, the first driving voltage line 192 overlaps the
initialization voltage line 124 on the layout view.
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[0227] FIG. 20 illustrates another layout embodiment of a
pixel, FIG. 21 illustrates another layout embodiment of three
adjacent pixels, and FIG. 22 illustrates a cross-sectional
view of the organic light emitting diode display device of
FIG. 20 taken along line XXII-XXII.

[0228] The pixel in FIG. 20 includes a scan line 121, a
previous scan line 122, an emission control line 123, a
bypass control line 128, and an initialization voltage line 124
which apply a scan signal Sn, a previous scan signal Sn-1,
an emission control signal Em, a bypass signal BP, and an
initialization voltage Vint, respectively and are formed in a
row direction, and includes a data line 171 which crosses all
of the scan line 121, the previous scan line 122, the emission
control line 123, the bypass control line 128, and the
initialization voltage line 124 and applies a data signal Dm
to the pixel.

[0229] The pixel also includes the driving voltage lines
192/172 applying the driving voltage ELVDD. The driving
voltage lines 192/172 are constituted by the first driving
voltage line 192 parallel with the scan line 121 and posi-
tioned on the same layer as the pixel electrode 191, and the
second driving voltage line 172 parallel with the data line
171. The first driving voltage line 192 and the second driving
voltage line 172 are electrically connected with each other.
[0230] The pixel also includes a driving thin film transistor
T1, a switching thin film transistor T2, compensation thin
film transistors T3-1 and T3-2, initialization thin film tran-
sistors T4-1 and T4-2, an operation control thin film tran-
sistor T5, an emission control thin film transistor T6, a
bypass thin film transistor T7, a storage capacitor Cst, and an
organic light emitting diode OLED are formed. Referring to
the exemplary embodiment of FIG. 20, the compensation
thin film transistors T3-1 and T3-2 and the initialization thin
film transistors T4-1 and T4-2 have a dual gate structure, and
hereinafter, will be described as transistors connected to
each other.

[0231] Channels of the driving thin film transistor T1, the
switching thin film transistor T2, the compensation thin film
transistors T3-1 and T3-2, the initialization thin film tran-
sistors T4-1 and T4-2, the operation control thin film tran-
sistor T5, and the emission control thin film transistor T6 are
formed within one connected semiconductor 131, and the
semiconductor 131 is formed to be bent in various shapes.
The semiconductor 131 according to the exemplary embodi-
ment of FIG. 17 includes vertical portions which are
extended in a vertical direction (a direction parallel with the
data line 171) at left and right sides based on a semicon-
ductor 1314 of the driving thin film transistor T1, and two
ends of each vertical portion are bent. Further, a portion
which is additionally extended to be bent in a ‘=’ shape is
included above the right vertical portion, and a portion
which is additionally extended downwards is included
below the right vertical portion.

[0232] The semiconductor 131a of the driving thin film
transistor T1 has a reverse ‘=’ shape, most of the reverse
& * shape configures the semiconductor 131a of the driving
thin film transistor T1, and a source electrode 1764 and a
drain electrode 177a of the driving thin film transistor T1 are
positioned at portions adjacent to the vertical portions posi-
tioned at the left and right sides, respectively. The semicon-
ductor 131a of the driving thin film transistor T1 has the
reverse ‘=’ shape in the exemplary embodiment, but may
have various shapes, and it is better to have a structure
including one or more bent portions. Further, the semicon-
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ductor 131a of the driving thin film transistor T1 includes a
plurality of first extensions 31 extended in a first direction
and a plurality of second extensions 32 extended in a second
direction different from the first direction, and a bent portion
33 may have a structure connecting the first extensions 31
and the second extensions 32.

[0233] At the left vertical portion connected with the
source electrode 176a of the driving thin film transistor T1,
a semiconductor 1315 of the switching thin film transistor
T2 positioned above and a semiconductor 131e of the
operation control thin film transistor T5 positioned below
are formed. Between the semiconductor 1315 of the switch-
ing thin film transistor T2 and the semiconductor 131e of the
operation control thin film transistor T5, the drain electrode
177b of the switching thin film transistor T2 and the drain
electrode 177¢ of the operation control thin film transistor
T5 are positioned to be connected with the source electrode
176a of the driving thin film transistor T1.

[0234] The source electrode 1765 of the switching thin
film transistor T2 is positioned above the semiconductor
1315 of the switching thin film transistor T2, and the source
electrode 176¢ of the operation control thin film transistor
T5 is positioned below the semiconductor 131e of the
operation control thin film transistor T5.

[0235] At the right vertical portion connected with the
drain electrode 177a of the driving thin film transistor T1,
semiconductors 131¢-1 and 131¢-2 of the compensation thin
film transistors T3-1 and T3-2 positioned above, and a
semiconductor 131/ of the emission control thin film tran-
sistor T6 positioned below are formed. Between the semi-
conductors 131¢-1 and 131¢-2 of the compensation thin film
transistors T3-1 and T3-2 and the semiconductor 131fof the
emission control thin film transistor T6, a source electrode
176¢-2 of the second compensation thin film transistor T3-2
of the compensation thin film transistors T3-1 and T3-2 and
a source electrode 176f of the emission control thin film
transistor T6 are positioned to be connected with the drain
electrode 177a of the driving thin film transistor T1. A
structure of the compensation thin film transistors T3-1 and
T3-2 will be described below in more detail.

[0236] The compensation thin film transistors T3-1 and
T3-2 include a first compensation thin film transistor T3-1
and a second compensation thin film transistor T3-2, and the
first compensation thin film transistor T3-1 is positioned
based on a protrusion of the scan line 121, and the second
compensation thin film transistor T3-2 is positioned based
on a portion where the scan line 121 and the right vertical
portion of the semiconductor 131 are overlapped with each
other.

[0237] First, the source electrode 176¢-2 of the second
compensation thin film transistor T3-2 is connected with the
source electrode 176f of the emission control thin film
transistor T6 and the drain electrode 177a of the driving thin
film transistor T1, a gate electrode 125¢-2 is positioned at a
portion of the scan line 121 with which the right vertical
portion of the semiconductor 131 is overlapped, the semi-
conductor 131¢-2 is positioned at a portion of the right
vertical portion of the semiconductor 131 which overlaps the
scan line, and a drain 177¢-2 is positioned above the
semiconductor 131¢-2 of the right vertical portion of the
semiconductor 131.

[0238] The source electrode 176¢-1 of the first compen-
sation thin film transistor T3-1 is connected with the drain
177¢-2 of the second compensation thin film transistor T3-2,
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the gate electrode 125¢-1 is positioned at the protrusion of
the scan line 121, the semiconductor 131¢-1 is positioned at
a portion of the right vertical portion of the semiconductor
131 which overlaps the protrusion of the scan line 121, and
the drain 177¢-1 is positioned at an opposite side to the
source electrode 176¢-1 based on the semiconductor 131¢-1.
The first compensation thin film transistor T3-1 is positioned
at a portion which is additionally extended in a ‘=’ shape
from the right vertical portion of the semiconductor 131.
[0239] The drain electrode 177f of the emission control
thin film transistor T6 is positioned below the semiconductor
131/ of the emission control thin film transistor T6, and
semiconductors 1314-1 and 1314-2 of initialization thin film
transistors T4-1 and T4-2 are further formed at the °
© ’-shaped additional extension which is additionally
extended above the semiconductor 131¢-2 and the drain
electrode 177¢-1 of the second compensation thin film
transistor T3-2. Between the semiconductor 131d-1 of the
first initialization thin film transistor T4-1 and the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1, the drain electrode 177d-1 of the first initialization
thin film transistor T4-1 is positioned, and the source elec-
trode 176d-2 of the second initialization thin film transistor
T4-2 is positioned at an end of the ‘= ’-shaped portion
which is additionally extended. A structure of the initializa-
tion thin film transistors T4-1 and T4-2 will be described
below in more detail.

[0240] The initialization thin film transistors T4-1 and
T4-2 include a first initialization thin film transistor T4-1 and
a second initialization thin film transistor T4-2, and the first
initialization thin film transistor T4-1 is positioned based on
a protrusion of the previous scan line 122, and the second
initialization thin film transistor T4-2 is positioned based on
a portion where the previous scan line 122 and the *
= *-ghaped portion of the semiconductor 131 are overlapped
with each other.

[0241] First, the source electrode 176d-1 of the first imi-
tialization thin film transistor T4-1 is connected with the
drain electrode 177¢-1 of the first compensation thin film
transistor T3-1, the gate electrode 1254d-1 is positioned at the
portion of the previous scan line 122 with which the *
= *-shaped portion of the semiconductor 131 is overlapped,
the semiconductor 131d-1 is positioned at a portion of the
= *-shaped portion of the semiconductor 131 which over-
laps the protrusion of the previous scan line 122, and the
drain 177d-1 is positioned at an opposite side to the source
electrode 1764d-1 based on the semiconductor 1314-1.
[0242] The source electrode 1764-2 of the second initial-
ization thin film transistor T4-2 is connected with the drain
177d-1 of the first initialization thin film transistor T4-1, the
gate electrode 125d-2 is positioned at the portion of the
previous scan line 122 with which the ‘= ’-shaped portion
of the semiconductor 131 is overlapped, the semiconductor
1314d-2 is positioned at a portion of the ‘= ’-shaped portion
of the semiconductor 131 which overlaps the previous scan
line 122, and the drain 1774-2 is positioned at an end of the
‘= -shaped portion of the semiconductor 131, as an oppo-
site side to the source electrode 1764-2 based on the semi-
conductor 1314-2.

[0243] Further, a portion which is additionally extended
downwards is positioned below the drain electrode 177f of
the emission control thin film transistor T6. A source elec-
trode 176g of the bypass thin film transistor T7 is positioned
at a side adjacent to the drain electrode 177f of the emission
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control thin film transistor T6, and next, a semiconductor
131g of the bypass thin film transistor T7 and a drain
electrode 177g of the bypass thin film transistor T7 are
sequentially positioned.

[0244] The semiconductor 131 may have a different struc-
ture in another embodiment. The semiconductor 131 may
include, for example, a polycrystalline semiconductor. The
source electrode/drain electrodes formed in the semiconduc-
tor 131 may be formed by doping only the corresponding
region. Further, in the semiconductor 131, an area between
a source electrode and a drain electrode of different transis-
tors 1s doped and thus the source electrode and the drain
electrode may be electrically connected to each other.
[0245] The semiconductor 131 is formed on an insulation
substrate 110, and a buffer layer 111 may be positioned
between the insulation substrate 110 and the semiconductor
131. The buffer layer 111 may serve to improve a charac-
teristic of the polycrystalline semiconductor by blocking
impurities from the insulation substrate 110 during a crys-
tallization process in order to form the polycrystalline semi-
conductor and to reduce stress applied to the insulation
substrate 110.

[0246] A gate insulating layer 141 covering the semicon-
ductor 131 is formed on the semiconductor 131. The gate
insulating layer 141 may be formed by an inorganic insu-
lating layer.

[0247] A scan line 121, a previous scan line 122, an
emission control line 123, an initialization voltage line 124,
a bypass control line 128, and a gate electrode 1254 of the
driving thin film transistor T1 which are formed in a row
direction are formed on the gate insulating layer 141. The
scan line 121 and the previous scan line 122 have protru-
sions, respectively, and the protrusion of the scan line 121
protrudes toward the previous scan line 122, and the pro-
trusion of the previous scan line 122 protrudes toward the
scan line 121.

[0248] First, the protrusion of the scan line 121 protrudes
in an upward direction of the scan line 121, overlaps the
semiconductor 131¢-1 of the first compensation thin film
transistor T3-1, and configures the gate electrode 125¢-1 of
the first compensation thin film transistor T3-1. The source
electrode 176¢-1 and the drain electrode 177¢-1 of the first
compensation thin film transistor T3-1 are not overlapped
with the gate electrode 125¢-1 of the first compensation thin
film transistor T3-1.

[0249] The protrusion of the previous scan line 122 pro-
trudes in a downward direction of the previous scan line 122,
overlaps the semiconductor 1314-1 of the first initialization
thin film transistor T4-1, and configures the gate electrode
1254-1 of the first initialization thin film transistor T4-1. The
source electrode 176d-1 and the drain electrode 177d-1 of
the first initialization thin film transistor T4-1 are not over-
lapped with the gate electrode 125d-1 of the first initializa-
tion thin film transistor T4-1.

[0250] The emission control line 123 is positioned below
the scan line 121, and the emission control line 123 overlaps
the left vertical portion and the right vertical portion of the
semiconductor 131, respectively. The emission control line
123 overlaps the semiconductor 131e of the operation con-
trol thin film transistor T5 of the left vertical portion of the
semiconductor 131, but not overlapped with the source
electrode 176¢ and the drain electrode 177¢ of the operation
control thin film transistor T5. Further, the emission control
line 123 overlaps the semiconductor 131/ of the emission
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control thin film transistor T6 of the right vertical portion of
the semiconductor 131, but not overlapped with the source
electrode 1761 and the drain electrode 177f of the emission
control thin film transistor T6.

[0251] The initialization voltage line 124 is positioned
above the previous scan line 122, and the initialization
voltage line 124 has a partially expanded area. The expanded
area of the initialization voltage line 124 is to be expanded
in order to easily contact another wire. The initialization
voltage line 124 is not overlapped with the semiconductor
131.

[0252] The bypass control line 128 is extended in a
horizontal direction at the bottom of the pixel and over-
lapped with the additional extension below the right vertical
portion of the semiconductor 131, and a semiconductor 131g
of the bypass thin film transistor T7 is positioned at the
overlapped additional extension.

[0253] The gate electrode 125a of the driving thin film
transistor T1 is formed in a quadrangular shape, and over-
lapped with the reverse ‘2 ’-shaped portion of the semicon-
ductor 131, that is, the semiconductor 131¢ of the driving
thin film transistor T1. The source electrode 176a and the
drain electrode 177a of the driving thin film transistor T1 are
not overlapped with the gate electrode 1254 of the driving
thin film transistor T1.

[0254] An interlayer insulating layer 160 is covered on the
scan line 121, the previous scan line 122, the emission
control line 123, the initialization voltage line 124, the
bypass control line 128, the gate electrode 1254 of the
driving thin film transistor T1, and the exposed gate insu-
lating layer 141. The interlayer insulating layer 160 may be
formed by an inorganic insulating layer.

[0255] A plurality of contact holes 161, 162, 163, 164,
165, 166, 167, 168, and 169 is formed in the interlayer
insulating layer 160. The second contact hole 162 exposes
the expanded region of the initialization voltage line 124,
and the third contact hole 163 exposes the end (the source
electrode 176d-2 of the second initialization thin film tran-
sistor T4-2) of the additionally extended ‘= ’-shaped portion
of the semiconductor 131. The fourth contact hole 164
exposes the upper end (the source electrode 1765 of the
switching thin film transistor T2) of the left vertical portion
of the semiconductor 131, the fifth contact hole 165 exposes
the lower end (the source electrode 176e of the operation
control thin film transistor T5) of the left vertical portion of
the semiconductor 131, the sixth contact hole 166 exposes
the drain electrode 177¢-1 of the first compensation thin film
transistor T3-1 which is a part of the ‘= *-shaped portion
which is additionally extended from the right vertical por-
tion of the semiconductor 131. The seventh contact hole 167
exposes a partial area of the gate electrode 125a of the
driving thin film transistor T1, and the eighth contact hole
168 exposes the lower end (the source electrode 176f of the
emission control thin film transistor T6) of the right vertical
portion of the semiconductor 131. Further, the ninth contact
hole 169 exposes the end (the drain electrode 177g of the
bypass thin film transistor T7) of the additional extension
below the right vertical portion of the semiconductor 131.
[0256] A data line 171, a second driving voltage line 172
having an expanded area 175, a first connection part 173, a
second connection part 174, and a third connection part 178
are formed on the interlayer insulating layer 160.

[0257] The data line 171 passes through the fourth contact
hole 164 to be extended in a vertical direction, and is
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connected with the source electrode 1765 of the switching
thin film transistor T2 through the fourth contact hole 164.
As a result, a data voltage flowing in the data line 171 is
transferred to the source electrode 1765 of the switching thin
film transistor T2.

[0258] The second driving voltage line 172 is extended in
a vertical direction, and the driving voltage ELVDD is
transferred in the vertical direction. The second driving
voltage line 172 has the expanded region, and one expanded
region is formed for each pixel. The expanded region of the
second driving voltage line 172 configures the second elec-
trode 175 of the storage capacitor Cst. The driving voltage
ELVDD is applied to the second electrode 175 of the storage
capacitor Cst. The second electrode 175 of the storage
capacitor Cst overlaps the gate electrode 125¢ of the thin
film transistor T1 and the semiconductor 131a of the driving
thin film transistor T1 having the reverse shape. The storage
capacitor Cst is constituted by the gate electrode 125a of the
thin film transistor T1, the second electrode 175 of the
storage capacitor Cst, and the interlayer insulating layer 160
therebetween.

[0259] According to the above structure of the second
driving voltage line 172, since the second driving voltage
line 172 and the second electrode 175 of the storage capaci-
tor Cst are formed together with the same material, the
electrode of the storage capacitor Cst does not need to be
formed on a separate layer, and as a result, the number of
masks used during the manufacturing process is decreased.
When a unit price of the mask is considered, the manufac-
turing cost is reduced, and the manufacturing time is short-
ened.

[0260] The first connection part 173 connects the initial-
ization voltage line 124, the source electrode 176d-2 of the
second initialization thin film transistor T4-2, and the drain
electrode 177g of the bypass thin film transistor T7 through
the second contact hole 162, the third contact hole 163, and
the ninth contact hole 169. As a result, the initialization
voltage Vint is applied to the source electrode 176d-2 of the
second initialization thin film transistor T4-2 and the drain
electrode 177g of the bypass thin film transistor T7. Here,
since the first and second initialization thin film transistors
T4-1 and T4-2 may be shown as one thin film transistor
having a dual gate structure, it may be understood that the
initialization voltage Vint is applied to the source electrode
of the initialization thin film transistor T4.

[0261] The second connection part 174 connects the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 and the gate electrode 1254 of the thin film
transistor T1 through the sixth contact hole 166 and the
seventh contact hole 167. As aresult, the voltage of the drain
electrode 177¢-1 of the first compensation thin film transis-
tor T3-1 is applied to the gate electrode 1254 of the driving
thin film transistor T1. A part of the gate electrode 125a of
the driving thin film transistor T1 has an exposed region
which is not overlapped with the expanded region of the
second driving voltage line 172, and the exposed region is
connected with the drain electrode 177¢-1 of the first com-
pensation thin film transistor T3-1 through the second con-
nection part 174.

[0262] The third connection part 178 is formed on the
eighth contact hole 168 to be connected with the source
electrode 176f of the emission control thin film transistor T6.
A planarization layer 180 is positioned on the third connec-
tion part 178. In the planarization layer 180, a first upper
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contact hole 181 exposing the third connection part 178 and
a second upper contact hole 182 exposing a part of the first
driving voltage line 192 exist, and the second driving
voltage line 172 is exposed by the second upper contact hole
182.

[0263] The pixel electrode 191 and the first driving volt-
age line 192 are formed on the planarization layer 180. First,
the pixel electrode 191 is connected with the third connec-
tion part 178 through the first upper contact hole 181 of the
planarization layer 180. As a result, the pixel electrode 191
is connected with the drain electrode 177f of the emission
control thin film transistor T6.

[0264] The first driving voltage line 192 is extended in a
horizontal direction like the scan line 121, and has a partially
expanded region to easily contact another wire. The first
driving voltage line 192 is electrically connected with the
second driving voltage line 172 by the second upper contact
hole 182, and the first driving voltage line 192 transfers the
driving voltage ELVDD in a horizontal direction. The first
driving voltage line 192 overlaps the initialization voltage
line 124 on the layout view in order to reduce an area of the
pixel.

[0265] An organic emission layer 370 is positioned on the
pixel electrode 191, and a common electrode 270 is posi-
tioned thereon. The pixel electrode 191, the organic emis-
sion layer 370, and the common electrode 270 configure an
organic light emitting diode 70, and the pixel electrode 191
is an anode of the organic light emitting diode 70.

[0266] The driving thin film transistor T1 is constituted by
1254, 131a, 1764, and 177a, the switching thin film tran-
sistor T2 is constituted by 1255, 1315, 1765, and 1775, the
compensation thin film transistors T3-1 and T3-2 are con-
stituted by 125¢-1, 131¢-1, 176¢-1, and 177¢-1, and 125¢-2,
131¢-2, 176¢-2, and 177¢-2, respectively, the initialization
thin film transistors T4-1 and T4-2 are constituted by 1254-
1,131d-1,176d-1, and 1774-1, and 1254-2, 131d-2, 176d-2,
and 177d-2, respectively, the operation control thin film
transistor T5 is constituted by 125¢, 131e, 176e, and 177e,
the emission control thin film transistor T6 is constituted by
125/, 131/, 176/, and 177, and the bypass thin film transistor
T7 is constituted by 125¢, 131g, 176¢, and 177g. Further, the
storage capacitor Cst is constituted by 1254 and 175.

[0267] Even in the exemplary embodiment of FIGS. 20 to
22, the organic light emitting diode display device may be
manufactured based on the manufacturing method of the
exemplary embodiment of FIGS. 3 to 5.

[0268] FIGS. 23 to 28 illustrate layout embodiments of
two adjacent pixels in an organic light emitting diode
display. Specifically. FIG. 23 illustrates two adjacent pixels
as a modified example of the pixel in FIG. 3.

[0269] Two data lines 171 connected with the two adjacent
pixels are adjacent to each other, and two pixels have a line
symmetry structure based on any line (hereinafter, referred
to as a symmetrical reference line) positioned between the
two adjacent data lines 171.

[0270] A pixel (hereinafter, referred to as a first pixel)
positioned at the left side of the two pixels illustrated in FIG.
23 has the same structure as FIG. 3, but there is a difference
in that the first driving voltage line 126 is extended only in
one direction based on the second driving voltage line 172.
A pixel (a pixel positioned at the right side of FIG. 23,
hereinafter, referred to as a second pixel) positioned in the
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extending direction of the first driving voltage line 126 has
symmetry with the first pixel based on the symmetrical
reference line.

[0271] According to the pixel illustrated in FIG. 23, the
driving voltage ELVDD is applied to the second driving
voltage line 172 and the first driving voltage line 126, and
is commonly applied to two pixel columns including the two
adjacent pixels (the first pixel and the second pixel). In FIG.
3, because of the structure in which the first driving voltage
line 126 is connected with all of the adjacent pixels, there is
a difference in that the driving voltage ELVDD is commonly
applied to all of the pixels positioned in one row. In the
exemplary embodiment of FIG. 23, a line connecting the
second driving voltage line 172 is additionally positioned at
the outside of the display area so as to commonly apply the
driving voltage ELVDD to the adjacent second driving
voltage lines 172.

[0272] The exemplary embodiment in FIG. 24 includes
two adjacent pixels as a modified example of the pixel of the
organic light emitting diode display illustrated in FIG. 12.
Even in FIG. 24, like FIG. 23, two data lines 171 connected
with the two adjacent pixels are adjacent to each other, and
two pixels have a line symmeltry structure based on any line
(hereinafter, referred to as a symmetrical reference line)
positioned between the two adjacent data lines 171.

[0273] A pixel (hereinafter, referred to as a first pixel)
positioned at the left side of the two pixels illustrated in FIG.
24 has the same structure as FIG. 12, but there is a difference
in that the first driving voltage line 192 is extended only in
one direction based on the second driving voltage line 172.
A pixel (a pixel positioned at the right side of FIG. 24,
hereinafter, referred to as a second pixel) positioned in the
extending direction of the first driving voltage line 192 has
symmetry with the first pixel based on the symmetrical
reference line.

[0274] According to the pixel illustrated in FIG. 24, the
driving voltage ELVDD is applied to the second driving
voltage line 172 and the first driving voltage line 192, and
1s commonly applied to two pixel columns including the two
adjacent pixels (the first pixel and the second pixel). In FIG.
12, because of the structure in which the first driving voltage
line 192 is connected with all of the adjacent pixels, there is
a difference in that the driving voltage ELVDD is commonly
applied to all of the pixels positioned in one row. In the
exemplary embodiment of FIG. 24, a line connecting the
second driving voltage line 172 is additionally positioned at
the outside of the display area so as to commonly apply the
driving voltage ELVDD to the adjacent second driving
voltage lines 172.

[0275] In the exemplary embodiment of FIG. 24, unlike
the exemplary embodiment of FIG. 23, the first driving
voltage line 192 is formed of the same material as the pixel
electrode 191.

[0276] FIG. 25 illustrates an additional embodiment of
two adjacent pixels as a modified example of the pixel in
FIG. 17. Two data lines 171 connected with the two adjacent
pixels are adjacent to each other, and the two pixels have a
line symmetry structure based on any line (hereinafter,
referred to as a symmetrical reference line) positioned
between the two adjacent data lines 171.

[0277] A pixel (hereinafter, referred to as a first pixel)
positioned at the left side of the two pixels illustrated in FIG.
25 has the same structure as FIG. 17, but there is a difference
in that the first driving voltage line 126 is extended only in
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one direction based on the second driving voltage line 172.
A pixel (a pixel positioned at the right side of FIG. 25,
hereinafter, referred to as a second pixel) positioned in the
extending direction of the first driving voltage line 126 has
symmetry with the first pixel based on the symmetrical
reference line.

[0278] According to the pixel illustrated in FIG. 25, the
driving voltage ELVDD is applied to the second driving
voltage line 172 and the first driving voltage line 126, and
is commonly applied to two pixel columns including the two
adjacent pixels (the first pixel and the second pixel). In FIG.
17, because of the structure in which the first driving voltage
line 126 is connected with all of the adjacent pixels, there is
a difference in that the driving voltage ELVDD is commonly
applied to all of the pixels positioned in one row. In the
exemplary embodiment of FIG. 25, a line connecting the
second driving voltage line 172 is additionally positioned at
the outside of the display area so as to commonly apply the
driving voltage ELVDD to the adjacent second driving
voltage lines 172.

[0279] FIG. 26 illustrates another embodiment of two
adjacent pixels as a modified example of the organic light
emitting diode display in FIG. 20. Even in F1G. 26, like FIG.
25, two data lines 171 connected with the two adjacent
pixels are adjacent to each other, and the two pixels have a
line symmetry structure based on any line (hereinafter,
referred to as a symmetrical reference line) positioned
between the two adjacent data lines 171.

[0280] A pixel (hereinafter, referred to as a first pixel)
positioned at the left side of the two pixels illustrated in FIG.
26 has the same structure as FIG. 20, but there is a difference
in that the first driving voltage line 192 is extended only in
one direction based on the second driving voltage line 172.
A pixel (a pixel positioned at the right side of FIG. 26,
hereinafter, referred to as a second pixel) positioned in the
extending direction of the first driving voltage line 192 has
symmetry with the first pixel based on the symmetrical
reference line.

[0281] According to the pixel illustrated in FIG. 26, the
driving voltage ELVDD is applied to the second driving
voltage line 172 and the first driving voltage line 192, and
is commonly applied to two pixel columns including the two
adjacent pixels (the first pixel and the second pixel). In FIG.
20, because of the structure in which the first driving voltage
line 192 is connected with all of the adjacent pixels, there is
a difference in that the driving voltage ELVDD is commonly
applied to all of the pixels positioned in one row. In the
exemplary embodiment of FIG. 26, a line connecting the
second driving voltage line 172 is additionally positioned at
the outside of the display area so as to commonly apply the
driving voltage ELVDD to the adjacent second driving
voltage lines 172.

[0282] In the exemplary embodiment of FIG. 26, unlike
the exemplary embodiment of FIG. 25, the first driving
voltage line 192 is formed of the same material as the pixel
electrode 191.

[0283] FIG. 27 and FIG. 28 respectively illustrate two
pixels PX that are adjacent to each other according to an
exemplary variation of the pixel of the organic light emitting
diode display shown in FIG. 3. Specifically, unlike the two
adjacent pixels PX shown in FIG. 23, FIG. 27 and FIG. 28
illustrate two adjacent pixels PX located between two sepa-
rated data lines 171.
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[0284] Each of the pixels in FIG. 27 and FIG. 28 has the
same structure of the organic light emitting diode display
shown in FIG. 15. The two adjacent pixels PX have an
axis-symmetric structure with respect to a line (referred to as
a symmetric reference line) between the two pixels PX.
[0285] A pixel of an organic light emitting diode display
according to the present exemplary embodiment includes a
scan line 121, a previous scan line 122, an emission control
line 123, and a bypass control line 128 respectively receiv-
ing a scan signal Sn, a previous scan signal S(n-1), an
emission control signal Em, and a bypass signal BP formed
along a first direction Dirl, which is a horizontal direction
in a plane view of FIG. 27 and FIG. 28. A data line 171
crossing the scan line 121, the previous scan line 122, the
emission control line 123, and the bypass control line 128
and applies a data signal Dm to a pixel.

[0286] In the organic light emitting diode display accord-
ing to the present exemplary embodiment, the initialization
voltage line 124 of the previous exemplary embodiment is
omitted, and an initialization voltage line 193 having a
structure that is different from that of the above-described
initialization voltage line 124 is further included. The ini-
tialization voltage line 193 is provided in the same layer as
the pixel electrode 191 of the previously described exem-
plary embodiments, and is separated from the pixel elec-
trode 191. The initialization voltage line 193, for example,
may substantially extend in the first direction Dirl and may
be periodically bent.

[0287] The organic light emitting diode display according
to the present exemplary embodiment also includes driving
voltage lines 126/172/179h applying a driving voltage
ELVDD. The driving voltage lines 126/172/179% include a
first driving voltage line 126, a second driving voltage line
172, and a third driving voltage line 179%.

[0288] The first driving voltage line 126 is substantially
parallel with the scan line 121.

[0289] As shown in FIG. 27 and FIG. 28, the first driving
voltage line 126 may connect two adjacent second driving
voltage lines 172 to each other. In one embodiment, the first
driving voltage line 126 may be extended in a horizontal
direction throughout a plurality of pixels.

[0290] The third driving voltage line 179/ extends in the
first direction Dirl and may electrically connect two adja-
cent second driving voltage lines 172. The first driving
voltage line 126 and the second driving voltage line 172 are
electrically connected with each other. The third driving
voltage line 179/ is electrically connected with the second
driving voltage line 172 through a fifth contact hole 165 of
the interlayer insulating layer 160.

[0291] The third driving voltage line 179% may further
include an expanded portion 179v expanded or protruded in
a second direction Dir2. The expanded portion 179v is
substantially provided between two neighboring pixels PX
and overlaps at least one of two neighboring data lines 171,
interposing an insulating layer therebetween, and may
extend along the data line 171. FIG. 27 and FIG. 28
exemplarily illustrate that the expanded portion 179% of the
third driving voltage line 1797 overlaps all of the two
adjacent data lines 171. The expanded portion 179v extends
along the second direction Dir2 in a plane view and thus
crosses the emission control line 123, and may reach close
to a portion where the source electrode 1765 of the switching
thin film transistor T2 is located.
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[0292] The expanded portion 179y may further include at
least one cut-out located in a portion, except for the portion
overlapping the data line 171. For example, the expanded
portion 179v may include a cut-out provided between two
adjacent data lines 171.

[0293] When the expanded portion 179v having conduc-
tivity overlaps the data line 171, the data line 171 is shielded
and thus a voltage of an electric element such as the pixel
electrode 191, the driving thin film transistor T1, and the like
in the periphery area may be prevented from being influ-
enced due to signal variation of the data signal Dm trans-
mitted by the data line 171.

[0294] In a cross-sectional view, the second driving volt-
age line 172 may be provided in a layer that is different from
a layer where the first driving voltage line 126 is located and
a layer where the third driving voltage line 179/ is located.
The second driving voltage line 172 and the first driving
voltage line 126 may be provided in the same layer as in the
exemplary embodiments illustrated in FIG. 3 to FIG. 5, FIG.
17 to F1G. 19, or FIG. 23. Although the first driving voltage
line 126 and the third driving voltage line 179% are respec-
tively located in different layers, the third driving voltage
line 179/ may be provided in the same layer as the semi-
conductors 131 of the above-described exemplary embodi-
ments.

[0295] One of the first driving voltage line 126 and the
third driving voltage line 179 connecting two neighboring
second driving voltage lines 172 may be omitted. FIG. 28
illustrates an exemplary embodiment in which a first driving
voltage line 126 is omitted and the third driving voltage line
179/ connects the second driving voltage lines 172 with
each other in a first direction Dirl.

[0296] Referring to FIG. 27 and FIG. 28, together with
FIG. 15, one pixel PX includes a driving thin film transistor
T1, a switching thin film transistor T2, compensation thin
film transistors T3-1 and T3-2, initialization thin film tran-
sistors T4-1 and T4-2, an operation control thin film tran-
sistor TS, an emission control thin film transistor T6, a
bypass thin film transistor T7, a storage capacitor Cst, and an
organic light emitting diode. The structure of the thin film
transistors according to the present exemplary embodiment
may be the same as or similar to the previously described
exemplary embodiments (e.g., the exemplary embodiment
shown in FIG. 17).

[0297] A semiconductor 131 in a pixel PX includes a pair
of vertical portions that face each other, interposing a
semiconductor 131a of the driving thin film transistor T1
therebetween. The semiconductor 131a of the driving thin
film transistor T1 overlaps a gate electrode 125a4. The
semiconductor 131a may include, for example, a first exten-
sion 31, a second extension 32, and a bent portion 33.

[0298] Most of the left vertical portion of the semicon-
ductor 131 located in the left-side pixel in FIG. 27 and FIG.
28 do not overlap the data line 171, and mostly extends in
the second direction Dir2. Further, most of the left vertical
portion of the semiconductor 131 overlaps the second driv-
ing voltage line 172.

[0299] A source electrode 176b of the switching thin film
transistor T2, connected with an upper portion of a semi-
conductor 1315 of the switching thin film transistor T2
which overlaps the scan line 121, is bent toward the left and
is electrically connected with the data line through a fourth
contact hole 164 of the interlayer insulating layer 160.
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[0300] A source electrode 176e of the operation control
thin film transistor T5 is provided below a semiconductor
131e of the operation control thin film transistor T5 over-
lapping the emission control line 123. The source electrode
176e is electrically connected with the second driving volt-
age line 172 through a fifth contact hole 165 of the interlayer
insulating layer.

[0301] The source electrode 176¢ of the operation control
thin film transistor T5 is directly connected with the third
driving voltage line 197/ in the same layer. For example, the
third driving voltage line 1794 is electrically connected with
the second driving voltage line 172 through the fifth contact
hole 165 of the interlayer insulating layer 160.

[0302] Semiconductors of the compensation thin film tran-
sistors T3-1 and T3-2 overlapping the scan line 121 and
semiconductors of the initialization thin film transistors T4-1
and T4-2 overlapping the previous scan line 122 are sequen-
tially formed along an extension direction of the semicon-
ductor 131 at an upper side of the right vertical portion of the
semiconductor 131 located in the left side pixel PX shown
in FIG. 27.

[0303] A semiconductor of the emission control thin film
transistor T6 overlapping the emission control line 123 and
a semiconductor of the bypass thin film transistor T7 over-
lapping the bypass control line 128 are sequentially provided
along the extension direction of the semiconductor 131 at a
lower side of the right vertical portion of the semiconductor
131 located in the left side pixel PX shown in FIG. 27.
[0304] Source electrodes 176d-2 of the second initializa-
tion thin film transistors T4-2 of two adjacent pixels PX are
connected with each other in the same layer. A first connec-
tion part 173 overlapping a boundary between the two
adjacent pixels PX are electrically connected with the source
electrodes 1764-2 of the second initialization thin film
transistors T4-2 through a third contact hole 163 of the
interlayer insulating layer. The first connection part 173 is
connected with the initialization voltage line 193 through a
third upper contact hole 183 of a planarization layer layered
on the first connection part 173 and transmits the initializa-
tion voltage Vint to the source electrodes 1764-2.

[0305] A drain electrode 177g of the bypass thin film
transistor T7 is connected with the first connection part 173
through a ninth contact hole 169 of the interlayer insulating
layer and thus may receive the initialization voltage Vint.
[0306] The second driving voltage line 172 includes a first
portion 172e that does not overlap the gate electrode 1254 of
the driving thin film transistor T1 and an expanded region
175 including a part connected with the first portion 172e
and overlapping the gate electrode 1254 of the driving thin
film transistor T1. The second driving voltage line 172
extended throughout the plurality of pixels PX arranged in
the second direction Dir2 may include the first portions 172¢
and the expanded regions 175 that are alternately arranged
in the second direction Dir2.

[0307] In the left side pixel PX illustrated in FIG. 27 and
FIG. 2, the right edge of the second driving voltage line 172
is bent to the right side at an interface between the first
portion 172¢ and the expanded region 175. Accordingly, the
right side of the expanded region 175 overlaps the gate
electrode 125a. A left edge of the second driving voltage line
172 may be straight or may be bent at the interface between
the first portion 172¢ and the expanded region 175. For
example, the width of the expanded region 175 in the first
direction Dirl is greater than the width of the first portion
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172¢ in the first direction Dirl so as to assure an overlap area
of the second driving voltage line 172 and the gate electrode
125a of the driving thin film transistor T1.

[0308] Referring to FIG. 27 and FIG. 28, the expanded
regions 175 in the two neighboring pixels RX are connected
with each other in the same layer. Thus, two adjacent second
driving voltage lines 172 may be connected with each other
through the first driving voltage line 126 or the third driving
voltage line 179%, or may be connected through the
expanded regions 175 that are connected with each other
between the two adjacent pixels PX. Therefore, the plurality
of second driving voltage lines 172 may be connected to
each other throughout the plurality of pixels in the first
direction Dirl.

[0309] Two adjacent second driving voltage lines 172 may
be connected with each other through the expanded regions
175 that are connected with each other even in a part where
the first driving voltage line 126 or the third driving voltage
line 179/ is not formed between the two adjacent pixels PX.
Accordingly, a uniform driving voltage ELVDD may be
transmitted to the entire pixels PX arranged along the first
and second directions Dirl and Dir2.

[0310] The expanded region 175 and the gate electrode
1254 of the driving thin film transistor T1 form the storage
capacitor Cst, with the interlayer insulating layer 160 ther-
ebetween. Since the expanded region 175 has a wide width
that overlaps the gate electrode 1254, the storage capacitor
Cst may have sufficient capacitance compared to the case
where the expanded region 175 is not included. The effect of
the sufficient capacitance may be, for example, the same as
previously described.

[0311] According to the present exemplary embodiment,
only one type of interlayer insulating layer 160 may be
provided between the expanded region 175 of the second
driving voltage line 172 and the gate electrode 125a of the
driving thin film transistor T1. Also, no additional conduc-
tive layer may be provided between a layer where the
expanded region 175 is located and a layer where the gate
electrode 125a of the driving thin film transistor T1 is
located.

[0312] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated.

[0313] Accordingly, it will be understood by those of skill
in the art that various changes in form and details may be
made without departing from the spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. A display device, comprising:

a substrate;

a first scan line on the substrate; and

a first driving voltage line crossing the first scan line;

wherein the first driving voltage line includes:

a first portion that extends in a first direction and crosses
the first scan line;
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a second portion that is separated from the first portion in
a second direction crossing the first direction, extends
in the first direction, and is shorter than the first portion
in the first direction; and

a third portion that is disposed between the first portion
and the second portion, connected to the first portion
and the second portion, and shorter than the second
portion in the first direction.

2. The device as claimed in claim 1, further comprising:

a first gate electrode disposed on the substrate and sepa-
rated from the first scan line; and

a first insulating layer between the first gate electrode and
the first driving voltage line,

wherein the third portion of the first driving voltage line
overlaps the first gate electrode in a plan view.

3. The device as claimed in claim 2, further comprising:

a first semiconductor disposed on the substrate, and

a second insulating layer between the first semiconductor
and the first gate electrode,

wherein first gate electrode overlaps the first semiconduc-
tor in the plan view.

4. The device as claimed in claim 3, wherein:

the first semiconductor includes at least one bent portion,
and

the first driving voltage line overlaps the at least one bent
portion in the plan view.

5. The device as claimed in claim 3, wherein:

a portion of the first gate electrode is not overlapped by
the first driving voltage line, and

the first insulating layer has a contact hole on the portion
of the first gate electrode.

6. The device as claimed in claim 5, further comprising:

a connector electrically connected to the first gate elec-
trode through the contact hole,

wherein the connector is in a same layer as the first
driving voltage line.

7. The device as claimed in claim 3, further comprising:

a second semiconductor disposed in a same layer as the
first semiconductor, wherein the second semiconductor
overlaps the first scan line.

8. The device as claimed in claim 7, wherein:

the second semiconductor includes a vertical portion
extending substantially in the first direction,

the vertical portion does not overlap the first gate elec-
trode in the plan view, and

the second portion overlaps a gap between the first gate
electrode and the vertical portion.

9. The device as claimed in claim 7, wherein:

the first semiconductor and the second semiconductor are
integrally formed with each other.
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10. The device as claimed in claim 3, further comprising:

a transistor including the first semiconductor, the first gate
electrode, a first source electrode and a first drain
electrode opposing the first source electrode; and

a light emitting diode electrically connected to the tran-
sistor.

11. The device as claimed in claim 1, further comprising

a second driving voltage line,

wherein the second driving voltage line and the first
driving voltage line are arranged in the second direc-
tion.

12. The device as claimed in claim 11, wherein:

the first driving voltage line and the second driving
voltage line are connected to each other.

13. The device as claimed in claim 12, wherein the second

driving voltage line includes:

a fourth portion that extends in the first direction and
crosses the first scan line;

a fifth portion that is separated from the fourth portion in
the second direction extends in the first direction, and
is shorter than the fourth portion in the first direction;
and

a sixth portion that is disposed between the fourth portion
and the fifth portion, connected to the fourth portion
and the fifth portion, and shorter than the fifth portion
in the first direction.

14. The device as claimed in claim 13, wherein:

the second portion of the first driving voltage line is
connected to the fifth portion of the second driving
voltage line in the second direction.

15. The device as claimed in claim 14, wherein:

a planar shape of the first driving voltage line is sym-
metrical with a planar shape the second driving voltage
line in the second direction.

16. The device as claimed in claim 1, further comprising:

a first data line crossing the first scan line and separated
from the first driving voltage line.

17. The device as claimed in claim 16, wherein:

the first data line is disposed in a same layer as the first
driving voltage line.

18. The device as claimed in claim 1, further comprising:

a third driving voltage line in a different layer from the
first driving voltage line and electrically connected to
the first driving voltage line,

wherein the third driving voltage line includes a portion
substantially extending in the second direction.

19. The device as claimed in c¢laim 18, wherein the third
driving voltage line is in a different layer from the first
driving voltage line.

20. The device as claimed in claim 19, wherein the third
driving voltage line electrically connects two or more adja-
cent ones of the first driving voltage line to each other.
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