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7) ABSTRACT

An embodiment provides an organic light emitting diode
display including: a substrate; a scan line disposed on the
substrate to transfer a scan signal; a data line disposed on the
substrate to transfer a data signal; a driving voltage line
disposed on the substrate to transfer a driving voltage; a
switching transistor connected with the scan line and the
data line; a driving transistor connected with the switching
transistor; and an organic light emitting diode electrically
connected to the driving transistor, wherein the driving
transistor includes a gate electrode, a source electrode, a
drain electrode, and a plurality of channels, and each of the
channels includes a plurality of curved portions.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2017-0041766 filed in
the Korean intellectual Property Office on Mar. 31, 2017, the
entire contents of which are incorporated by reference
herein.

Technical Field

[0002] The technical field of the inventive concept relates
to an organic light emitting diode display.

Discussion of the Related Art

[0003] An organic light emitting diode display includes,
for example, two electrodes and an organic emission layer
disposed therebetween. Electrons injected from a cathode
which is a first electrode and holes injected from an anode
which is a second electrode are combined in the organic
emission layer to generate excitons, and the excitons emit
light while emitting energy.

[0004] The organic light emitting diode display includes a
plurality of pixels, each of which includes an organic light
emitting diode including a cathode, an anode, and an organic
emission layer, and each of the pixels includes a capacitor
and transistors for driving the organic light emitting diode.
Basically, the transistors may include a switching transistor
and a driving transistor, and may further include an addi-
tional transistor such as a compensation transistor.

[0005] The organic light emitting diode display is a cur-
rent driven device, and thus uniform transistor characteris-
tics (e.g., threshold voltage, electron mobility, etc.) may
result in a more uniform display characteristic. When the
organic light emitting diode display is used in bright sur-
roundings, for example, in an outdoor environment, there is
a demand for a high-luminance organic light emitting diode
display since the organic light emitting diode is required to
emit light at a high luminance to enable image identification.
[0006] The information disclosed above is provided only
to enhance understanding of the inventive concept and
therefore it may contain information that is not known to a
person of ordinary skill in the art.

SUMMARY

[0007] The inventive concept provides an organic light
emitting diode display having relatively high luminance.
[0008] An embodiment of the inventive concept provides
an organic light emitting diode display including: a sub-
strate; a scan line disposed on the substrate to transfer a scan
signal; a data line disposed on the substrate to transfer a data
signal; a driving voltage line disposed on the substrate to
transfer a driving voltage; a switching transistor connected
with the scan line and the data line; a driving transistor
connected with the switching transistor; and an organic light
emitting diode electrically connected to the driving transis-
tor, wherein the driving transistor includes a gate electrode,
a source electrode, a drain electrode, and a plurality of
channels, and each of the channels includes a plurality of
curved portions.
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[0009] The channels may be disposed between the source
electrode and the drain electrode, and may be electrically
connected in parallel by the source electrode and the drain
electrode.

[0010] The channels may include, for example, a first
channel and a second channel, and the first channel and the
second channel may be symmetrical with respect to an axis
therebetween.

[0011] The first channel and the second channel may be
separated from each other.

[0012] The first channel and the second channel may be
connected with each other.

[0013] The organic light emitting diode display may fur-
ther include a storage electrode that overlaps the gate
electrode and constitutes a storage capacitor together with
the gate electrode, and the storage electrode may have an
opening positioned between the first channel and the second
channel.

[0014] The channels may have the same or similar shape
and size.
[0015] Each of the channels may have an approximately

Q-shape including four bent portions.

[0016] The gate electrode may include a first gate elec-
trode and a second gate electrode separated from each other,
and the channels may include a first channel and a second
channel separated from each other. The first gate electrode
may overlap the first channel, and the second gate electrode
may overlap the second channel.

[0017] The source electrode, the drain electrode, and the
channels may be formed in one semiconductor.

[0018] An embodiment of the inventive concept provides
an organic light emitting diode display including: a scan line
configured to transfer a scan signal; a data line configured to
transfer a data signal; a driving voltage line configured to
transfer a driving voltage; a switching transistor connected
with the scan line and the data line; a driving transistor
connected with the switching transistor; and an organic light
emitting diode configured to receive a driving current of the
driving transistor to emit light, wherein the driving transistor
includes a plurality of channels connected in parallel, and
each of the channels is bent in a plan view.

[0019] In an embodiment of the inventive concept, when
the switching transistor is turned on the data signal is
transferred to the source electrode of the driving transistor,
and the organic light emitting diode display further includes
a compensation transistor that connects the drain electrode
of the driving transistor to the gate electrode of the driving
transistor.

[0020] In an embodiment of the inventive concept, a
driving transistor for a light emitting diode display includes
a drain electrode; a source electrode; a gate electrode; a
plurality of channels disposed between the source electrode
and the drain electrode, wherein each of the plurality of
channels are symmetrical with respect to an axis therebe-
tween, and each one of the plurality of channels includes a
plurality of curved portions.

[0021] In an embodiment of the inventive concept, each of
the plurality of channels of the driving transistor has an
approximate Q-shape including four bent portions.

[0022] In an embodiment of the inventive concept, the
plurality of channels of the driving transistor comprises two
channels including a first driving channel extending down-
ward in a diagonal direction and a second driving channel
extending upward in the diagonal direction, and the first
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driving channel and the second driving channel intersect at
approximately a central portion of the gate electrode.
[0023] In an embodiment of the inventive concept, the
plurality of channels of the driving transistor comprises two
channels including a first driving channel having four curved
portions and a second driving channel having two bendable
portions, wherein the first driving channel and the second
driving channel cross each other at about a central portion of
the gate electrode.

[0024] In an embodiment of the inventive concept, the
plurality of channels of the driving transistor comprises two
channels including a first driving channel and a second
driving channel, and the gate electrode comprises a plurality
of gate electrodes separately formed to correspond to the
respective first driving channel and second driving channel,
and each respective driving channels individually compen-
sated.

[0025] In an embodiment of the inventive concept, the
plurality of channels of the driving transistor comprises two
channels longitudinally formed including a first driving
channel and a second driving channel, each of the first
driving channel and the second driving channel includes
three horizontal portions substantially in parallel with a first
direction x and two vertical portions substantially in parallel
with a second direction y.

[0026] In an embodiment of the inventive concept, an
organic light emitting display includes a substrate; at least
one scan line disposed on the substrate; at least one data line
disposed on the substrate; a driving voltage line disposed on
the substrate; a switching transistor connected with the scan
line and the data line; a driving transistor connected with the
switching transistor; and an organic light emitting diode
electrically connected to the driving transistor, wherein the
driving transistor includes: a drain electrode; a source elec-
trode; a gate electrode; a plurality of channels disposed
between the source electrode and the drain electrode,
wherein each of the plurality of channels are symmetrical
with respect to an axis there between.

[0027] According to the embodiments of the inventive
concept, it is possible to provide an organic light emitting
diode display capable of supplying a high current for the
high luminance to the organic light emitting diode while
preventing occurrence of a stain defect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is an equivalent circuit diagram illustrating
an organic light emitting diode display according to an
embodiment of the inventive concept.

[0029] FIG. 2 is a timing diagram illustrating signals
applied to one pixel in an organic light emitting diode
display according to an embodiment of the inventive con-
cept.

[0030] FIG. 3 and FIG. 4 are layout views illustrating one
pixel area of an organic light emitting diode display accord-
ing to an embodiment of the inventive concept.

[0031] FIG. 5 is a cross-sectional view taken along a line
V-V'in FIG. 4.
[0032] FIG. 6 is a cross-sectional view taken along a line

VI-VT' in FIG. 4.

[0033] FIGS. 7 to 15 schematically illustrate planar shapes
of a gate electrode and a semiconductor layer of a driving
transistor according to one or more embodiments of the
inventive concept in which:
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[0034] FIG. 7 shows a driving transistor with two driving
channels that overlap the gate electrode according to an
embodiment of the inventive concept;

[0035] FIG. 8 shows a driving transistor with three driving
channels that has an omega shape according to an embodi-
ment of the inventive concept;

[0036] FIG. 9 shows a driving transistor with the first and
second driving channels of the driving transistor T1 having
a shape in which they are attached to each other;

[0037] FIG. 10 shows a driving transistor in which one
driving channel branches into the upper first driving channel
1314 and the lower second driving channel 13142, and then
merges into one driving channel;

[0038] FIG. 11 shows a driving transistor that includes a
connection channel for connecting the first driving channel
and the second driving channel in a horizontal direction;
[0039] FIG. 12 shows the driving transistor includes a first
driving channel and a second driving channel, each of which
includes two curved portions;

[0040] FIG. 13 shows a driving transistor in which the first
driving channel of the driving transistor includes four curved
portions, and the second driving channel includes two bend-
able portions;

[0041] FIG. 14 shows the driving transistor includes a first
driving channel extending downward in a diagonal direction
and a second driving channel extending upward in the
diagonal direction; and

[0042] FIG. 15 shows a driving transistor in which the gate
electrode is separated into a first gate electrode and a second
gate electrode.

DETAILED DESCRIPTION

[0043] The present inventive concept will now be
described in more detail hereinafter with reference to the
accompanying drawings, in which embodiments of the
inventive concept are shown. As those skilled in the art
would realize, the embodiments may be modified in various
different ways, all without departing from the spirit or scope
of the present inventive concept.

[0044] To illustrate the present inventive concept without
obscuring same with unnecessary detail, parts that are irrel-
evant to the description are omitted, and like numerals may
refer to like or similar constituent elements throughout the
specification.

[0045] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbi-
trarily given for better understanding and ease of descrip-
tion, the present inventive concept is not limited to the
illustrated sizes and thicknesses. In the drawings, the thick-
ness of layers, films, panels, regions, etc., are exaggerated
for clarity. In the drawings, for better understanding and ease
of description, the thicknesses of some layers and areas are
exaggerated.

[0046] A person of ordinary skill in the art should under-
stand that when an element such as a layer, film, region, or
substrate is referred to as being “on” another element, the
element can be directly on the other element or intervening
elements may also be present. In contrast, when an element
is referred to as being “directly on” another element, there
are no intervening elements present. Further, in the specifi-
cation, the word “on” or “above” means positioned on or
below the object portion.

[0047] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
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prises” or “comprising” will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements.

[0048] Hereinafter, an organic light emitting diode display
according to embodiments of the inventive concept will be
described in detail with reference to the accompanying
drawings.

[0049] FIG. 1 is an equivalent circuit diagram illustrating
an organic light emitting diode display according to an
embodiment of the inventive concept, and FIG. 2 is a timing
diagram illustrating signals applied to one pixel in an
organic light emitting diode display according to an embodi-
ment of the inventive concept.

[0050] Referring now to FIG. 1, each pixel PX of an
organic light emitting diode display includes a plurality of
transistors T1, T2, T3, T4, T5, T6, and T7 connected with a
plurality of signal lines, such as 150, 152, 153, bypass
control line 158, data line 171, driving voltage line 172, and
initialization voltage line 192, at least one storage capacitor
Cst, and an organic light emitting diode OLED. Although
not illustrated, the organic light emitting diode display
includes a display area (corresponding to a screen) on which
images are displayed, and the pixels are arranged in, e.g., a
matrix form in the display area.

[0051] With continued reference to FIG. 1, the transistors
include, for example, a driving transistor T1 and a switching
transistor T2, and may further include a compensation
transistor T3, an initialization transistor T4, an operation
control transistor T5, an emission control transistor T6, and
a bypass transistor T7.

[0052] The signal lines may include a scan line 151, a
previous scan line 152, an emission control line 153, a
bypass control line 158, a data line 171, a driving voltage
line 172, and an initialization voltage line 192.

[0053] The scan line 151 is connected with agate driver
(not illustrated) to transfer a scan signal Sn to the switching
transistor T2 and the compensation transistor T3. The pre-
vious scan line 152 is connected with the gate driver to
transfer a previous scan signal Sn-1 to the initialization
transistor T4. The emission control line 153 is connected
with an emission controller (not illustrated) to transfer an
emission control signal EM to the operation control transis-
tor T5 and the emission control transistor T6. The bypass
control line 158 transfers a bypass signal BP to the bypass
transistor T7.

[0054] The data line 171 transfers a data signal Dm
generated in a data driver (not illustrated), and the driving
voltage line 172 transfers a driving voltage ELVDD. The
initialization voltage line 192 transfers an initialization
voltage Vint for initializing the transistor T1.

[0055] FIG. 1 also shows that the driving transistor T1 is
connected with a first storage electrode E1 of a storage
capacitor Cst. A source electrode S1 of the driving transistor
T1 is connected with a driving voltage line 172 via the
operation control transistor T5. A drain electrode D1 of the
driving transistor T1 is connected with an anode of the
organic light emitting diode OLED via the emission control
transistor T6. The driving transistor T1 receives a data signal
Dm depending on whether a switching operation of the
switching transistor T2 is performed to transfer a driving
current 1d to the organic light emitting diode OLED shown
in FIG. 1.

[0056] The switching transistor T2 includes a gate elec-
trode G2 connected with scan line 151 and a source elec-
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trode S2 connected with the data line 171. The drain
electrode D2 of the switching transistor T2 is connected with
the source electrode S1 of the driving transistor T1, and is
connected with the driving voltage line 172 via the operation
control transistor T5. When the switching transistor T2 is
turned on depending on whether the scan signal Sn trans-
ferred through the scan line 151, and whether the data signal
Dm transferred through the data line 171 is transferred to the
source electrode S1 of the driving transistor T1.

[0057] The compensation transistor T3 includes agate
electrode G3 connected with the scan line 151, and a source
electrode S3 connected with the drain electrode D1 of the
driving transistor T1 and connected with the source elec-
trode S6 of the emission control transistor T6. The drain
electrode D3 of the compensation transistor T3 is connected
with a drain electrode D4 of the initialization transistor T4,
a first storage electrode E1 of the storage capacitor Cst, and
a gate electrode G1 of the driving transistor T1. The com-
pensation transistor T3 is turned on depending on whether
the scan signal Sn transferred through the scan line 151 to
connect the drain electrode D1 with the gate electrode G1 of
the driving transistor T1, e.g., to diode-connect the driving
transistor T1.

[0058] The initialization transistor T4 includes agate elec-
trode G4 connected with the previous scan line 152 and a
source electrode S4 connected with the initialization voltage
line 192. The drain electrode D4 of the initialization tran-
sistor T4 is connected with the first storage electrode E1 of
the storage capacitor Cst and the driving gate electrode G1
of the driving transistor T1 via the drain electrode D3 of the
compensation transistor T3. The initialization transistor T4
is turned on depending on whether a previous scan signal
Sn-1 transferred through the previous scan line 152 to
transfer an initialization voltage Vint to the gate electrode
G1 of the driving transistor T1. Accordingly, a gate voltage
of the gate electrode G1 of the driving transistor T1 is
initialized.

[0059] The operation control transistor T5 includes a gate
electrode G5 connected with the emission control line 153
and a source electrode S5 connected with the driving voltage
line 172. The drain electrode D5 of the operation control
transistor T5 is connected with the source electrode S1 of the
driving transistor T1 and the drain electrode D2 of the
switching transistor T2. The emission control transistor T6
includes a gate electrode G6 connected with the emission
control line 153 and a drain electrode D6 connected with the
anode of the organic light emitting diode OLED. The source
electrode S6 of the emission control transistor T6 is con-
nected with the drain electrode D1 of the driving transistor
T1 and the source electrode S3 of the compensation tran-
sistor T3. The operation control transistor T5 and the emis-
sion control transistor T6 are turned on together depending
on whether the emission control signal EM transferred
through the emission control line 153 so that the driving
voltage ELVDD is compensated through the diode-con-
nected driving transistor T1 to be transferred to the organic
light emitting diode OLED.

[0060] The bypass transistor T7 includes agate electrode
G7 connected with the bypass control line 158, a source
electrode S7 connected with the drain electrode D6 of the
emission control transistor T6 and the anode of the organic
light emitting diode OLED, and a drain electrode D7 con-
nected with the initialization voltage line 192 and the source
electrode S4 of the initialization transistor T4. Since the



US 2018/0286314 Al

bypass control line 158 is connected with the previous scan
line 152, the bypass signal BP is identical to the previous
scan signal Sn-1. The bypass control line 158 may not be
connected to the previous scan line 152 and may transfer a
signal that is different from the previous scan signal Sn-1.
[0061] A second storage electrode E2 of the storage
capacitor Cst is connected with the driving voltage line 172.
The cathode of the organic light emitting diode OLED 1is
connected with a common voltage line 741 for transferring
the common voltage ELVSS.

[0062] In the embodiment of FIG. 1, a pixel circuit
includes, for example, seven transistors and one capacitor,
but the present inventive concept is not limited thereto. For
example, the number of transistors and the number of
capacitors may be variously adjusted as desired.

[0063] An operation of one pixel of the organic light
emitting diode display according to an embodiment will now
be described with reference to FIG. 1 and FIG. 2. A previous
scan signal Sn-1 of a low logic level (e.g., low voltage level)
is supplied to the pixel PX through the previous scan line
152 during an initialization period. Then, the initialization
transistor T4 is turned on depending on the previous scan
signal Sn-1 of the low level, and an initialization voltage
Vint is applied from the initialization voltage line 192 to the
gate electrode G1 of the driving transistor T1 through the
initialization transistor T4 to initialize the driving transistor
T1 by the initialization voltage Vint.

[0064] Next, a scan signal Sn of a low logic level is
supplied to the pixel PX through the scan line 151 during a
data programming period. Then, the switching transistor T2
and the compensation transistor T3 are turned on depending
on the scan signal Sn of the low logic level, and the driving
transistor T1 is diode-connected by the compensation tran-
sistor T3 to be biased in a forward direction. Then, a
compensation voltage (Dm+Vth, Vth being a negative
value), which has been reduced by a threshold voltage Vth
of the driving transistor T1 from a data signal Dm trans-
ferred through the data line 171, is applied to the gate
electrode G1 of the driving transistor T1. The driving
voltage ELVDD and the compensation voltage (Dm+Vth)
are applied to the two storage electrodes E1 and E2 of the
storage capacitor Cst, and a charge corresponding to a
voltage difference between the two sustain electrodes F1 and
E2 is stored in the storage capacitor Cst.

[0065] Next, the emission control signal EM supplied
from the emission control line 153 changes from a high logic
level to a low logic level, and the operation control transistor
T5 and the emission control transistor T6 are turned on by
the emission control signal EM having a low level during the
emission period. Then, a driving current Id corresponding to
the voltage difference between the gate voltage of the gate
electrode G1 of the driving transistor T1 and the driving
voltage ELVDD is generated, and the driving current 1d is
supplied to the organic light emitting diode OLED through
the emission control transistor T6. A gate-source voltage
Vgs of the driving transistor T1 is maintained as “(Dm+
Vth)-ELVDD” by the storage capacitor Cst during the
emission period. Depending on a current-voltage relation-
ship of the driving transistor T1, the driving current Id is
proportional to “(Dm-ELVDD)?”, which is a square of a
value obtained by subtracting the threshold voltage Vth from
the source-gate voltage Vgs. Accordingly, the driving cur-
rent 1d is determined regardless of the threshold voltage Vth
of the driving transistor T1, and thus non-uniformity of a
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characteristic of the driving transistor T1 that may occur due
to, e.g., process dispersion, can be ameliorated.

[0066] The bypass transistor T7 disperses some of a mini-
mum current (e.g., a current under the condition that the
driving transistor T1 is turned off because the gate-source
voltage Vgs of the driving transistor T1 is smaller than the
threshold voltage Vth) of the driving transistor T1 as a
bypass current Ibp into a current path other than the current
path of the organic light emitting diode. Accordingly, a black
gray can be displayed more accurately, and a contrast ratio
can be enhanced. In FIG. 1, the bypass signal BP is identical
to a previous scan signal Sn-1, but the present inventive
concept is not limited thereto.

[0067] Hereinafter, a structure of the organic light emitting
diode display according to an embodiment will be described
with reference to FIG. 3 to FIG. 6.

[0068] FIG. 3 and FIG. 4 are layout views illustrating one
pixel area of an organic light emitting diode display accord-
ing to an embodiment of the inventive concept, FIG. 5 is a
cross-sectional view taken along a line V-V' in FIG. 4, and
FIG. 6 is a cross-sectional view taken along a line VI-VI' in
FIG. 4.

[0069] For example, a detailed planar structure of the
organic light emitting diode display will be described with
reference to FIG. 3 and FIG. 4, and a sectional structure
thereof will be described with reference to FIG. 5 and FIG.
6. F1G. 3 and FIG. 4 are the same layout view, with different
items being identified with reference numerals to reduce the
clutter that would occur with all the items being identified in
a single drawing. Accordingly, two drawings (FIG. 3 and
FIG. 4) are used for the convenience of a person of ordinary
skill in the art.

[0070] Referring now to FIG. 3 and FIG. 4, the organic
light emitting diode display according to the present
embodiment may include a scan line 151 extended mainly in
a first direction “x” to transfer the scan signal Sn, the
previous scan signal Sn-1, the emission control signal EM,
and the bypass signal BP, a previous scan line 152, an
emission control line 153, and a bypass control line 158. The
organic light emitting diode display includes a data line 171
and a driving voltage line 172 extended mainly in a second
direction “y” that crosses the first direction x to transfer the
data signal Dm and the driving voltage ELVDD, respec-
tively. An initialization voltage Vint is transferred from the
initialization voltage line 192 to the compensation transistor
T3 via the initialization transistor T4.

[0071] The organic light emitting diode display includes a
driving transistor T1, a switching transistor T2, a compen-
sation transistor T3, an initialization transistor T4, an opera-
tion control transistor T5, an emission control transistor T6,
a bypass transistor T7, a storage capacitor Cst, and an
organic light emitting diode OLED. The organic light emit-
ting diode OLED is formed to include a pixel electrode 191,
an organic light emitting layer 370, and a common electrode
270. The compensation transistor T3 and the initialization
transistor T4 may have a dual-gate structure for blocking a
leakage current.

[0072] Each channel of the driving transistor T1, switch-
ing transistor T2, compensation transistor T3, initialization
transistor T4, operation control transistor T5, emission con-
trol transistor T6, and bypass transistor T7 is formed in one
semiconductor 130 that extends longitudinally. The semi-
conductor 130 may be bent in various shapes and is not
limited to the shape shown in FIG. 3 and FIG. 4. The
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semiconductor 130 may include a polycrystalline semicon-
ductor such as polysilicon, or an oxide semiconductor. The
oxide semiconductor may be an oxide basically formed of,
for example, titanium (T1), hathium (Hf), zirconium (Zr),
aluminum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn), or indium (In), or a complex oxide
thereof. When the semiconductor 130 is made of an oxide
semiconductor, a separate passivation layer may be added to
protect the oxide semiconductor, which is susceptible to an
external environment such as high temperature.

[0073] The semiconductor 130 includes a channel doped
with an N-type impurity or a P-type impurity, and a source
doping region and a drain doping region formed at opposite
sides of the channel to have a higher doping concentration
than the impurity doped into the channel. In the illustrated
embodiment, the source doping region and the drain doping
region respectively correspond to a source electrode and a
drain electrode of a transistor. In addition, in the semicon-
ductor 130, regions between source electrodes and drain
electrodes of different transistors may be doped to electri-
cally connect the source electrode of the first transistor with
the drain electrode of the second transistor.

[0074] Referring now to FIG. 4, a channel 131 includes a
channel 1314 of the driving transistor T1, a channel 1315 of
the switching transistor T2, a channel 131¢ of the compen-
sation transistor T3, a channel 131d of the initialization
transistor T4, a channel 131le of the operation control
transistor T5, a channel 131/ of the emission control tran-
sistor T6, and a channel 131g of the bypass transistor T7.
Hereinafter, each channel is named for a corresponding
transistor. For example, the channel 1314, the channel 1315,
the channel 131¢, the channel 1314, the channel 131e, the
channel 131/ and the channel 131g may be respectively
referred to as the driving channel 131a, the switching
channel 1315, the compensation channel 131¢, the initial-
ization channel 1314, the operation control channel 131e,
the emission control channel 131/ and the bypass channel
131g.

[0075] The driving transistor T1 includes a first driving
channel 131a1, a second driving channel 13142, a gate
electrode 155a, a source electrode 1364, and a drain elec-
trode 137a. The first and second driving channels 13141 and
13142 are separately disposed between the source electrode
136a and the drain electrode 137¢ to overlap the gate
electrode 155a. Each of the driving channels 131a1 and
13142 is bent. For example, the first and second driving
channels 1311 and 13142 may have a meandering shape or
a zigzag shape. Accordingly, the first and second driving
channels 13141 and 13142 may be longitudinally formed at
a limited region. In the illustrated embodiment, each of the
driving channels 131a1 and 13142 includes three horizontal
portions substantially in parallel with the first direction x and
two vertical portions substantially in parallel with the second
direction y. Accordingly, the driving channels 131al and
13142, as shown in FIG. 3, respectively include four curved
portions B11, B12, B13, and B14 and B21, B22, B23, and
B24 formed by horizontal portions and vertical portions that
meet each other, and each of the driving channels 13141 and
13142 has a structure that is bent in four places. A person of
ordinary skill in the art should understand and appreciate
that the inventive concept is not limited to a number of shape
of the bent places as shown in FIG. 3.

[0076] As a length of the driving channels 131a1 and
13142 increases, a driving range of a gate voltage Vg applied
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to the gate electrode 1554 of the driving transistor T1 is
widened. Since the driving range of the gate voltage Vg is
widened, a size of the gate voltage Vg may be changed for
more precise control of a gray of light emitted from the
organic light emitting diode OLED. Accordingly, it is pos-
sible to enhance display quality of the organic light emitting
diode display. In addition, according to an embodiment of
the inventive concept, the driving channels 13141 and 13142
do not extend in one direction hut extend in various direc-
tions. Thus, an influence on the directionality in the manu-
facturing process is canceled out and an influence of the
process dispersion can be reduced. Accordingly, the inven-
tive concept may prevent a deterioration in image quality
such as a stain defect (for example, even if the same data
voltage Dm is applied, a luminance difference occurs
depending on the pixel) that may occur due to variations in
the characteristic of the driving transistor T1 depending on
the region of the display device due to the process disper-
sion. A shape of the driving channels 1311 and 13142 is not
limited to the illustrated Q2 type, and may be variously
modified into a shape such as, for example, an S type, a
reverse S type, an M type, or a W type.

[0077] The structure of a driving channel with a curved
shape as shown in one or more embodiments of the inventive
concept may provide for an increase in the driving range
and. may preventing image quality degradation. However
there may be difficulty in supplying a high current (e.g.,
about 100 nA to about 1 pA, or about 1 pA or more) to the
organic light emitting diode OLED due to an increase in
channel length, and thus there can be difficulty in imple-
menting high luminance. Accordingly, the driving channel
according to the present embodiment includes a plurality of
driving channels, e.g., first and second driving channels
131al and 13142 as illustrated therein to supply, for
example, a high current for high luminance while maintain-
ing the benefits of the bent shape of the driving channel.
Since the driving channel width is increased by the structure
of the driving channels, the driving transistor T1 may supply
a high driving current Id.

[0078] The first driving channel 131al and the second
driving channel 13142 are connected in parallel with each
other via the source electrode 1364 and the drain electrode
137a. Accordingly, the driving transistor T1 may include the
two driving channels 131a1 and 13142 connected in paral-
lel. The first driving channel 131a1 and the second driving
channel 13142 overlap each other, but are separated from
each other in a region that overlaps the gate electrode 155a.
The first driving channel 13141 and the second driving
channel 131¢2 may be symmetrical about an axis therebe-
tween (e.g., an axis parallel to the first direction x).

[0079] The first driving channel 131al and the second
driving channel 131a2 may have the same shape and size,
which may increase a likelihood that the first driving chan-
nel 131a1 and the second driving channel 13142 will exhibit
a same characteristic. Even so, there is a possibility that the
first driving channel 131a1 and the second driving channel
13102 may have different characteristics. When the first
driving channel 131al and the second driving channel
13142 are positioned in a small area (e.g., within about 40
uA in the second direction y), the process dispersion may
hardly be generated, thereby obtaining almost the same
characteristics. Accordingly, according to the inventive con-
cept, the issue of degradation of the output characteristic of
the driving transistor T1 due to the driving channels is
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reduced or eliminated. When the organic light emitting
display is used in a bright surrounding environment such as
an outdoor environment, a brighter image display is
required. In this case, since a current region in which
dispersion due to the characteristic difference of the driving
channel being hardly observed is mainly used. a risk of
image quality deterioration due to the characteristic differ-
ence of the driving channel due to the driving channels is
small. Although two parallel driving channels 131al and
13102 are illustrated in FIG. 4, the driving transistor T1 may
include more than two driving channels.

[0080] The driving channels may have different shapes
and/or sizes.
[0081] For example, the driving channels of the driving

transistor T1 may be applied to all the pixels, but may be
applied differently depending on colors of the pixels. For
example, when the organic light emitting display diode
includes a red pixel, a green pixel, and a blue pixel, and
efficiency of the blue pixel is relatively low, the driving
channels may be applied only to the blue pixel, or two
driving channels may be applied to the red pixel and the
green pixel while three or more driving channels may be
applied to the blue pixel. Although a same number of driving
channels are applied to all the pixels irrespective of the
colors of the pixels, a larger driving channel may be applied
to the blue pixel.

[0082] With continued reference to FIGS. 3 and 4, the gate
electrode 1554 overlaps the first and second driving chan-
nels 131a1 and 131a2. The source electrode 1364 and the
drain electrode 137a are respectively adjacently formed at
opposite sides of the first and second driving channels 131al
and 13142. The gate electrode 1554 is connected with a first
data connecting member 174 through a contact hole 61. An
opening 66 through which the second data connecting
member 175 may extend is formed in a second storage
electrode 156 for such connection. In the illustrated embodi-
ment, the contact hole 61 is positioned between the first
driving channel 131al and the second driving channel
131a2. The position may be modified within a region that
overlaps the gate electrode 155¢ without being limited
thereto.

[0083] According to an embodiment of the inventive con-
cept, about 50% or more of the first and second driving
channels 131a1 and 13142 may overlap the pixel electrode
191. A distance from a center (e.g., corresponding to a
position at which the contact hole 61, is illustrated in FIG.
3) of the first and second driving channels 131¢1 and 13142
to a contact hole 66 may be within about 100 pum.

[0084] The switching transistor T2 includes the switching
channel 1315, a gate electrode 1555, a source electrode
1365, and a drain electrode 1375. The gate electrode 1555
which may be a part of the scan line 151 overlaps the
switching channel 1315. The source electrode 1365 and the
drain electrode 1375 are respectively adjacently formed at
opposite sides of the switching channel 13154. The source
electrode 1365 is connected with the data line 171 through
a contact hole 62.

[0085] The compensation transistor T3 includes a first
compensation transistor T3-1 and a second compensation
transistor T3-2 which are adjacent to each other. The first
compensation transistor T3-1 includes a first compensation
channel 1311, a gate electrode 155¢1, a source electrode
136¢1, and a drain electrode 137¢1, and the second com-
pensation transistor T3-2 includes a second compensation
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channel 131¢2, a gate electrode 155¢2, a source electrode
136¢2, and a drain electrode 137c2.

[0086] The gate electrode 155¢1 which may be a part of
the scan line 151 overlaps the first compensation channel
131c1. The source electrode 136¢1 and the drain electrode
137¢1 are respectively adjacently formed at opposite sides
of the first compensation channel 131c1. The source elec-
trode 136¢1 is connected with the source electrode 136/ and
the drain electrode 1374, and the drain electrode 137¢1 is
connected with the source electrode 136¢2. The gate elec-
trode 155¢2 which may be a protrusion of the scan line 151
overlaps the second compensation channel 131¢2. The
source electrode 136¢2 and the drain electrode 137¢2 are
respectively adjacently formed at opposite sides of the
second compensation channel 131¢2. The drain electrode
137¢2 is connected with the first data connecting member
174 through a contact hole 63.

[0087] In addition, the initialization transistor T4 includes
a first initialization transistor T4-1 and a second initializa-
tion transistor T4-2. The first initialization transistor Td-1
includes a first initialization channel 13141, a gate electrode
15541, a source electrode 13641, and a drain electrode
13741. The second initialization transistor T4-2 includes a
second initialization channel 13142, a gate electrode 15542,
a source electrode 13642, and a drain electrode 13742.
[0088] The gate electrode 15541, which may be a part of
the previous scan line 152, may overlap the first initializa-
tion channel 13141. The source electrode 13641 and the
drain electrode 137d1 may be respectively adjacently
formed at opposite sides of the first initialization channel
131d1. The source electrode 13641 is connected with a
second data connecting member 175 through a contact hole
64, and the drain electrode 13741 is connected with the
second initialization source electrode 13642. The gate elec-
trode 15542 which may be a protrusion of the previous scan
line 152 overlaps the second initialization channel. 13142.
The source electrode 13642 and the drain electrode 13742
are respectively adjacently formed at opposite sides of the
second initialization channel 131¢2. The drain electrode
13742 is connected with the first data connecting member
174 through the contact hole 63.

[0089] With such construction as in this embodiment of
the inventive concept, electron movement paths of the
channels 131c¢1, 131¢2, 13141, and 13142 may be cut off by
forming the first and second compensation transistors T3-1
and T3-2 as the compensation transistor 13, and the first and
second initialization transistors T4-1 and T4-2 as the initial-
ization transistor T4, to effectively prevent occurrence of a
leakage current.

[0090] With regard to the operation control transistor T5,
there includes an operation control channel 131e, a gate
electrode 155¢, a source electrode 136e, and a drain elec-
trode 137e. The gate electrode 155¢, which may be a part of
the emission control line 153, overlaps the operation control
channel 131e. The source electrode 136¢ and the drain
electrode 137e are respectively adjacently formed at oppo-
site sides of the operation control channel 131e. The source
electrode 136e is connected with the driving voltage line 172
through a contact hole 65.

[0091] With regard to the emission control transistor T6,
there includes an emission control channel 1317 a gate
electrode 155/, a source electrode 136, and a drain electrode
137/ The gate electrode 155/ which may be a part of the
emission control line 153, overlaps the emission control



US 2018/0286314 Al

channel 131/ The source electrode 136/ and the drain
electrode 137f are respectively adjacently formed at opposite
sides of the emission control channel 131/ The drain elec-
trode 137f1s connected with a third data connecting member
179 through the contact hole 66.

[0092] With regard to the bypass transistor T7, there
includes a bypass channel 131g, a gate electrode 155g, a
source electrode 136g, and a drain electrode 137g. The gate
electrode 155g, which may be a part of the bypass control
line 158, overlaps the bypass channel 131g. The source
electrode 136g and the drain electrode 137g are respectively
adjacently formed at opposite sides of the bypass channel
131g. The source electrode 136g is connected with the third
data connecting member 179 through a contact hole 81, and
the drain electrode 137g is connected with the first initial-
ization source electrode 136d1.

[0093] The storage capacitor Cst includes a first storage
electrode 155a and a second storage electrode 156 which
overlap each other with an insulating layer therebetween.
The first storage electrode 155a may correspond to the gate
electrode 1554, and the second storage electrode 156 may be
an expanded part of a storage line 126. The second storage
electrode 156 may occupy a larger area than the gate
electrode 155a to completely cover the gate electrode 155a.
Herein, the insulating layer is made of a dielectric material,
and a storage capacitance is determined by a voltage
between a charge charged in the storage capacitor Cst and
the storage electrodes E1 and E2. According to an embodi-
ment of the inventive concept. a space for forming a storage
capacitor may be secured in a space narrowed by the first
and second driving channels 131a1 and 13142 occupying a
relatively large area in the pixel, by using the gate electrode
1554 as the first storage electrode 155a4.

[0094] The first storage electrode 1554, which is the gate
electrode 1554, is connected with a first end of the first data
connecting member 174 through the contact hole 61 and the
opening 68. The opening 68 is formed in the second storage
electrode 156. The first data connecting member 174 is
formed substantially in parallel with the data line 171 at a
same layer as that of the data line 171. A second end of the
first data connecting member 174 is connected with the drain
electrode 137¢2 of the second compensation transistor T3-2
and the drain electrode 13742 of the second initialization
transistor T4-2 through the contact hole 63. Accordingly, the
first data connecting member 174 connects the gate elec-
trode 1554 of the driving transistor T1, the drain electrode
137¢2 of the second compensation transistor T3-2, and the
drain electrode 13742 of the second initialization transistor
T4-2.

[0095] The second storage electrode 156 is connected with
the driving voltage line 172 through a contact hole 69.
Accordingly, the storage capacitor Cst stores a charge cor-
responding to a difference between the gate voltage Vg of
the driving gate electrode 1554 and the driving voltage
ELVDD transferred to the second storage electrode 156
through the driving voltage line 172.

[0096] The third data connecting member 179 is con-
nected with the pixel electrode 191 through the contact hole
81, and the second data connecting member 175 is con-
nected with the initialization voltage line 192 through a
contact hole 82.

[0097] A planar structure of an organic light emitting
diode display according to an embodiment will now be
described depending on a stacking order with reference to
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FIG. 5 and FIG. 5. FIG. 3 and FIG. 4 are also referenced
even without special mention. The operation control tran-
sistor T5 has a stacked structure substantially similar to that
of the emission control transistor 16, and thus a detailed
description will be omitted.

[0098] A buffer layer 120 is disposed on a substrate 110.
The substrate 110 may be formed of an insulating material
such as plastic, glass, quartz, ceramic, or the like. The buffer
layer 120 may be formed, for example, to prevent impurities
that degrade characteristics of the semiconductor 130 from

being diffused and to prevent penetration of moisture or the
like.

[0099] The semiconductor 130 including the first and
second driving channels 131al and 13142, the switching
channel 1315, the compensation channel 131c, the initial-
ization channel 131d, the operation control channel 131e,
the emission control channel 1317 and the bypass channel
131g is disposed on the buffer layer 120. In the semicon-
ductor 130, the source electrode 1364 and the drain electrode
137a are formed at opposite sides of the first and second
driving channels 13141 and 13142, and the source electrode
1365 and the drain electrode 1376 are formed at opposite
sides of the switching channel 1316, Similarly, the source
electrode 136¢1 and the drain electrode 137¢1 are formed at
opposite sides of the first compensation channel 131c1, the
source electrode 136¢2 and the drain electrode 137¢2 are
formed at opposite sides of the second compensation chan-
nel 131¢2, the source electrode 13641 and the drain elec-
trode 13741 are formed at opposite sides of the first initial-
ization channel 13141, and the source electrode 13642 and
the drain electrode 13742 are formed at opposite sides of the
second initialization channel 13142, In addition, the source
electrode 136¢ and the drain electrode 137¢ are formed at
opposite sides of the operation control channel 131e, the
source electrode 136/ and the drain electrode 137f are
formed at opposite sides of the emission control channel
131/ and the source electrode 136g and the drain electrode
137g are formed at opposite sides of the bypass channel
131g.

[0100] A first gate insulating layer 141 is disposed on the
semiconductor 130 to cover the semiconductor 130. The
scan line 151 including the gate electrode 1555 and the gate
electrodes 155¢1 and 155¢2, the previous scan line 152
including the gate electrodes 15541 and 15542, the emission
control line 153 including the gate electrodes 155¢ and 155f,
the bypass control line 158 including the gate electrode
155¢, and a first gate conductor including the gate electrode
(first storage electrode) 155a are disposed on the first gate
insulating layer 141.

[0101] A second gate insulating layer 142 for covering the
first gate conductor and the first gate insulating layer 141 is
disposed on the first gate conductor and the first gate
insulating layer 141. Each of the first gate insulating layer
141 and the second gate insulating layer 142 is made of a
silicon nitride(SiN,) or a silicon oxide (SiOy).

[0102] A second gate conductor including the storage line
126 and the second storage electrode 156, which is a portion
extended from the storage line 126, is disposed on the
second gate insulating layer 142.

[0103] An interlayer insulating layer 160 is disposed on
the second gate insulating layer 142 and the second gate
conductor. The interlayer insulating layer 160 is made of a
silicon nitride (SiN,) or a silicon oxide (8i0,).
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[0104] Contact holes 61, 62, 63, 64, 65, 66, and 69 are
formed in the interlayer insulating layer 160. A data con-
ductor including the data line 171, the driving voltage line
172, the first data connecting member 174, the second data
connecting member 175, and the third data connecting
member 179 is disposed on the interlayer insulating layer
160.

[0105] The data line 171 is connected with the source
electrode 1365 through the contact hole 62 formed in the
first gate insulating layer 141, the second gate insulating
layer 142, and the interlayer insulating layer 160. A first end
of the first data connecting member 174 is connected with
the first storage electrode 155a through the contact hole 61
formed in the second gate insulating layer 142 and the
interlayer insulating layer 160, and a second end of the first
data connecting member 174 is connected with the drain
electrode 137¢2 and the drain electrode 13742 formed in the
first gate insulating layer 141, the second gate insulating
layer 142, and the interlayer insulating layer 160.

[0106] The second data connecting member 175 is con-
nected with the source electrode 13641 through the contact
hole 64 formed in the first gate insulating layer 141, the
second gate insulating layer 142, and the interlayer insulat-
ing layer 160. The third data connecting member 179 is
connected with the drain electrode 137/ through the contact
hole 66 formed in the first gate insulating layer 141, the
second gate insulating layer 142, and the interlayer insulat-
ing layer 160.

[0107] A passivation layer 180 for covering the data
conductor and the interlayer insulating layer 160 is disposed
on the data conductor and the interlayer insulating layer 160.
The passivation layer 180 may include an organic insulating
material.

[0108] A pixel electrode 191 and an initialization voltage
line 192 are disposed on the passivation layer 180. The third
data connecting member 179 is connected with the pixel
electrode 191 through the contact hole 81 formed in the
passivation layer 180, and the second data connecting mem-
ber 175 is connected with the initialization voltage line 192
through the contact hole 82 formed in the passivation layer
180.

[0109] A pixel definition layer 350 is disposed on the
passivation layer 180, the initialization voltage line 192, and
the pixel electrode 191. The pixel definition layer 350 has an
opening 351 that overlaps the pixel electrode 191. The pixel
definition layer 350 may include an organic insulating
material such as polyimide, polyacrylate, or polyamide, and
may include a silica-based inorganic insulating material.

[0110] An organic light emitting layer 370 is disposed on
the pixel electrode 191. The organic light emitting layer 370
may include a first organic common layer, an emission layer,
and a second organic common layer sequentially stacked.
The first organic common layer may include at least one of
the hole-injection layer and the hole-transporting layer. The
emission layer may be formed of an organic material that
uniquely emits light of a basic color such as red, green, and
blue, or may have a structure in which a plurality of organic
material layers emitting light of different colors are stacked.
The second organic common layer may include at least one
of the electron-transporting layer and the electron-injection
layer. A common electrode 270 is disposed on the organic
light emitting layer 370. The common electrode 270 may be
disposed across a plurality of pixels.
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[0111] The pixel electrode 191, the organic light emitting
layer 370, and the common electrode 270 coustitute the
organic light emitting diode OLED. The pixel electrode 191
may be an anode, which is a hole-injection electrode, and the
common electrode 270 may be a cathode, which is an
electron-injection electrode. Conversely, the pixel electrode
191 may be a cathode, and the common electrode 270 may
be an anode. Holes and electrons are injected into the
organic light emitting layer 370 from the pixel electrode 191
and the common electrode 270, and light is emitted when
excitons obtained by combining the injected holes and
electrons fall from an excited state to a ground state.
[0112] An encapsulation layer (not illustrated) for protect-
ing the organic light emitting diode OLED is disposed on the
common electrode 270. The encapsulation layer may be a
thin film encapsulation layer in which an inorganic film and
an organic film are stacked.

[0113] Hereinafter, a planar shape of a driving transistor of
an organic light emitting diode display according to some
embodiments will be described focusing on a difference
from the aforementioned embodiment of the inventive con-
cept.

[0114] FIG. 7 to FIG. 15 schematically illustrate planar
shapes of a gate electrode and a semiconductor layer of a
driving transistor according to some embodiments of the
inventive concept. They briefly illustrate a channel and a
gate electrode of the driving transistor, and thus FIG. 3 and
the like are referred to for other parts of the organic light
emitting diode display.

[0115] First, referring to FIG. 7, the driving transistor T1
includes two driving channels, e.,g., a first driving channel
131a1 and a second driving channel 13142, which overlap
the gate electrode 155a. Similar to the embodiment of FIG.
3, the first driving channel 13141 and the second driving
channel 13142 are connected with each other by the source
electrode 1364 and the drain electrode 137a therebetween,
and respectively have approximately Q-shapes including
four curved portions B11, B12, B13, and B14, and B21, B22,
B23, and B24. Unlike the embodiment of FIG. 3, the first
driving channel 1314l and the second driving channel
13142 have the same shapes that are repeated up and down
instead of being not symmetrical with respect to one axis
therebetween.

[0116] Referring to FIG. 8, the driving transistor T1
includes three driving channels 13141, 13142, and 13143,
each of which has the approximately Q-shape of the driving
channels 131al, 13142, and 131a3 overlap the gate elec-
trode 1554, and are connected in parallel by the source
electrode 136a and the drain electrode 1374 at opposite sides
thereof.

[0117] Referring to FIG. 9, the first and second driving
channels 13141 and 13142 of the driving transistor T1 have
a shape in which the first and second driving channels 13141
and 13142 of the embodiment of FIG. 3 are attached to each
other. Referring to FIG. 10, the first and second driving
channels 1311 and 13142 of the driving transistor T1 have
a shape in which one driving channel branches into the upper
first driving channel 131a and the lower second driving
channel 13142, and then merges into one driving channel.
Referring to FIG. 11, the present embodiment is similar to
the embodiment of FIG. 9. However, the driving transistor
T1 further includes a connection channel 131¢' for connect-
ing the first driving channel 131al and the second driving
channel 13142 in a horizontal direction.
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[0118] Referring to FIG. 12, the driving transistor T1
includes a first driving channel 131al and a second driving
channel 13142, each of which includes two curved portions
B11 and B12 (B21 and B22). Referring to FIG. 13, the first
driving channel 131a1 of the driving transistor T1 includes
four curved portions B11, B12, B13, and B14, and the
second driving channel 13142 includes two bendable por-
tions B21 and B22. The first driving channel 131a1 and the
second driving channel 13142 cross each other at an
approximate central portion of the gate electrode 1554. In
the embodiment of FIG. 12 and FIG. 13, the first and second
driving channels 1311 and 13142 may not have the same
shape to form the first and second driving channels 131al
and 13142 in a limited area.

[0119] As such, the driving transistor T1 may include a
plurality of driving channels of various shapes and numbers
connected in parallel, and each driving channel includes a
plurality of bending portions. According to an embodiment
of the inventive concept, when there is substantial symmetry
between the arrangement of the driving channels, including
the bending portions, that may result in a high driving
current supplied by the driving transistor, while the bending
portions can result in a reduction of the effects of direction-
ality that can accompany increased channel length. Refer-
ring to FIG. 14, the driving transistor T1 includes a first
driving channel 131a1 extending downward in a diagonal
direction and a second driving channel 13142 extending
upward in the diagonal direction. The first driving channel
131a and the second driving channel 1315 intersect at an
approximately central portion of the gate electrode 155a.
Unlike the aforementioned embodiments, the first and sec-
ond driving channels 131a and 13151 do not include a
bending portion but are formed in a straight line. Instead,
since the first and second driving channels 131a and 1315
are formed along an approximately diagonal line of the gate
electrode 155a, a length of the first and second driving
channels 131a and 1315 may increase.

[0120] Referring to FIG. 15, although the first and second
driving channels 131al and 13142 of the driving transistor
T1 are formed similarly to the embodiment of FIG. 3, the
gate electrode is separated into a first gate electrode 155a1
and a second gate electrode 15542. The first driving channel
131a1 overlaps the first gate electrode 15541, and the second
driving channel 13142 overlaps the second gate electrode
15542. The driving transistor T1 may include two transis-
tors, e.g., a first driving transistor T1-1 and a second driving
transistor T1-2, connected in parallel. This structure may be
advantageous when compensation is difficult due to a dif-
ference in characteristics between the first driving channel
131a1 and the second driving channel 131a2. Since the gate
electrodes are separately formed to correspond to the respec-
tive driving channels of the driving transistor T1, the respec-
tive driving channels may be individually compensated.
Accordingly, it is possible to prevent degradation of an
output characteristic of the driving transistor T1 caused by
a plurality of driving channels whose characteristics are not
uniform.

[0121] While this inventive concept has been described in
connection with what is presently considered to be practical
embodiments, it is to be understood that the inventive
concept is not limited to the embodiments disclosed herein,
but, on the contrary, covers various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.
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What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a scan line disposed on the substrate to transfer a scan

signal,

a data line disposed on the substrate to transfer a data

signal;

a driving voltage line disposed on the substrate to transfer

a driving voltage:

a switching transistor connected with the scan line and the

data line;

a driving transistor connected with the switching transis-

tor; and

an organic light emitting diode electrically connected to

the driving transistor,

wherein the driving transistor includes a gate electrode, a

source electrode, a drain electrode, and a plurality of
channels, and each of the plurality of channels includes
a plurality of curved portions.

2. The organic light emitting diode display of claim 1,
wherein the plurality of channels are disposed between the
source electrode and the drain electrode, and are connected
in parallel by the source electrode and the drain electrode.

3. The organic light emitting diode display of claim 1,
wherein when the switching transistor is turned on the data
signal is transferred to the source electrode of the driving
transistor, and further comprising a compensation transistor
that connects the drain electrode of the driving transistor to
the gate electrode of the driving transistor.

4. The organic light emitting diode display of claim 2,
wherein the plurality of channels include a first channel and
a second channel, and

the first channel and the second channel are symmetrically

shaped with respect to an axis therebetween.

5. The organic light emitting diode display of claim 4,
wherein the first channel and the second channel are sepa-
rated from each other.

6. The organic light emitting diode display of claim 4,
wherein the first channel and the second channel are con-
nected with each other.

7. The organic light emitting diode display of claim 4,
farther comprising

a storage electrode that overlaps the gate electrode and

constitutes a storage capacitor together with the gate
electrode,

wherein the storage electrode has an opening positioned

between the first channel and the second channel.

8. The organic light emitting diode display of claim 1,
wherein each of the plurality of channels have a shape and
size that are substantially the same.

9. The organic light emitting diode display of claim 1,
wherein each of the plurality of channels has an approximate
Q-shape including four bent portions.

10. The organic light emitting diode display of claim 1,
wherein the gate electrode includes a first gate electrode and
a second gate electrode separated from each other,

the plurality of channels include a first channel and a

second channel separated from each other, and

the first gate electrode ovetlaps the first channel, and the

second gate electrode overlaps the second channel.

11. The organic light emitting diode display of claim 1,
wherein the source electrode, the drain electrode, and the
plurality of channels are formed in one semiconductor.
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12. An organic light emitting diode display comprising:

a scan line configured to transfer a scan signal,

a data line configured to transfer a data signal;

a driving voltage line configured to transfer a driving

voltage;

a switching transistor connected with the scan line and the

data line;

a driving transistor connected with the switching transis-

tor; and
an organic light emitting diode configured to receive a
driving current of the driving transistor to emit light,

wherein the driving transistor includes a plurality of
channels connected in parallel, and each of the plurality
of channels includes a bent structure viewable from a
plan view of the driving transistor.

13. The organic light emitting diode display of claim 12,
wherein the driving transistor includes a gate electrode, a
source electrode, a drain electrode, and the plurality of
channels being formed in one semiconductor, and

each of the plurality of channels has a first end connected

with the source electrode and a second end connected
with the drain electrode.

14. The organic light emitting diode display of claim 13,
wherein the plurality of channels include a first channel and
a second channel that overlap the gate electrode, and

the first channel and the second channel are symmetrical

with respect to an axis therebetween.
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15. The organic light emitting diode display of claim 14,
wherein the first channel and the second channel are sepa-
rated from each other.

16. The organic light emitting diode display of claim 14,
wherein the first channel and the second channel are con-
nected with each other.

17. The organic light emitting diode display of claim 14,
further comprising:

a storage electrode overlapping the gate electrode; and

an insulating layer disposed between the gate electrode

and the storage electrode,

wherein the storage electrode has an opening positioned

between the first channel and the second channel, and
the insulating layer has a contact hole that overlaps the
opening.

18. The organic light emitting diode display of claim 12,
wherein the plurality of channels have a substantially same
shape and size.

19. The organic light emitting diode display of claim 1,
wherein the gate electrode includes a first gate electrode and
a second gate electrode separated from each other,

the plurality of channels include a first channel and a

second channel separated from each other, and

the first gate electrode overlaps the first channel, and the

second gate electrode overlaps the second channel.

20. The organic light emitting diode display of claim 12,
wherein each of the plurality of channels has an approximate
Q-shape including four bent portions.
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