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(57) ABSTRACT

An organic light emitting diode (OLED) display, including
a flexible substrate bent in a first direction, an OLED
arranged on the flexible substrate, a first thin film transistor
connected to the OLED and including a first channel area
extending in a second direction crossing the first direction,
and one or more additional thin film transistors connected to
the first thin film transistor and including corresponding
additional channel areas extending in the second direction.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application is filed under 35 U.S.C §120 as a
continuation of U.S. patent application Ser. No. 14/032,907,
filed on 20 Sep. 2013, which claims priority under 35 U.S.C
§119 to and the benefit of Korean Patent Application No.
10-2012-0109447 filed in the Korean Intellectual Property
Office on 28 Sep. 2012, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] Filed of the Invention

[0003] The described technology relates generally to an
organic light emitting diode display including a flexible
substrate.

DESCRIPTION OF THE RELATED ART

[0004] Adisplay device is a device displaying images, and
recently, a display device including an organic light emitting
diode has received attention. Since the organic light emitting
diode display has a self-emission characteristic and, unlike
a liquid crystal display device, does not require a separate
light source, a thickness and a weight of the entire display
device may be reduced. Further, the organic light emitting
diode display has high-definition characteristics such as low
power consumption, high luminance, and a high response
speed.

[0005] In general, the organic light emitting diode display
includes a substrate, a plurality of thin film transistors
arranged on the substrate, and an organic light emitting
diode connected to the thin film transistor. Recently, a
flexible organic light emitting diode display including a
flexible substrate containing a polymer material as a sub-
strate capable of being bent has been developed.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology, and therefore it
may contain information that does not constitute prior art
under 35 U.S.C. §102.

SUMMARY OF THE INVENTION

[0007] The described technology has been made in an
effort to provide an organic light emitting diode display
having advantages of minimizing deterioration of electric
characteristics of a thin film transistor, even while including
a flexible substrate.

[0008] According to one aspect of the present invention,
there is provided an organic light emitting diode (OLED)
display that includes flexible substrate bent in a first direc-
tion, an organic light emitting diode arranged on the flexible
substrate, first thin film transistor connected to the organic
light emitting diode and including a first channel area
extending in a second direction that crosses the first direc-
tion and at least one additional thin film transistor connected
to the first thin film transistor and including a corresponding
at least one additional channel area extending in the second
direction. The second direction may be orthogonal to the
first direction. The flexible substrate may be made out of
polyimide. The flexible substrate may have a rectangular
shape. and the first direction may be a parallel direction to
a long side of the flexible substrate. The OLED display may
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also include a plurality of insulation patterns covering the
first channel area and the at least one additional channel
area, respectively. The OLED display may also include a
first inorganic insulating layer covering the first channel area
and each of the at least one additional channel area and a
second inorganic insulating layer arranged on the first inor-
ganic insulating layer.

[0009] The organic light emitting diode may include a first
electrode that is connected to the first thin film transistor, an
organic emission layer may be arranged on the first electrode
and a second electrode may be arranged on the organic
emission layer. Each of the insulation patterns may have an
island shape. The first thin film transistor may also include
a first gate electrode arranged on the first channel area,
wherein the insulation patterns may include a first sub-
insulation pattern arranged between the first gate electrode
and the first channel area and a second sub-insulation pattern
arranged on the first gate electrode. The OLED display may
also include a first organic insulation layer covering the first
channel area and the at least one additional channel area. The
OLED display may also include a second organic insulation
layer covering the first gate electrode, wherein the first thin
film transistor further includes a first gate electrode arranged
on the first channel area, the first organic insulation layer
may be interposed between the first gate electrode and the
first channel area. Each of the first thin film transistor and the
additional thin film transistors may include a gate electrode
arranged over a channel area, the first inorganic insulating
layer may be interposed between the gate electrode and the
channel area of each of the first and additional thin film
transistors.

[0010] The OLED display may also include a first scan
line extending in the second direction on the flexible sub-
strate, a second scan line spaced apart from the first scan line
and extending in the second direction, an initial power
supply line spaced apart from the second scan line and
extending in the second direction, a light emission control
line spaced apart from the initial power supply line and
extending in the second direction, a data line extending in
the first direction on the flexible substrate and a driving
power supply line spaced apart from the data line and
extending in the first direction.

[0011] The at least one additional thin film transistor may
include a plurality of additional thin film transistors, the first
thin film transistor may also include a first gate electrode
arranged on the first channel area, the plurality of additional
thin film transistors may include a second thin film transistor
including a second gate electrode connected to the first scan
line and a second channel area connecting the data line to the
first thin film transistor and extending in the second direc-
tion, a third thin film transistor including a third gate
electrode connected to the first scan line and a third channel
area connecting the first thin film transistor to the first gate
electrode of the first thin film transistor and extending in the
second direction, a fourth thin film transistor including a
fourth gate electrode connected to the second scan line and
a fourth channel area connecting the initial power supply
line to the first gate electrode and extending in the second
direction, a fifth thin film transistor including a fifth gate
electrode connected to the light emission control line and a
fifth channel area connecting the driving power supply line
to the first thin film transistor and extending in the second
direction and a sixth thin film transistor including a sixth
gate electrode connected to the light emission control line
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and a sixth channel area connecting the first thin film
transistor to the organic light emitting diode and extending
in the second direction.

[0012] The first direction may correspond to a longitudinal
direction of the flexible substrate, wherein when the flexible
substrate is bent in the first direction, a bending line extends
along the second direction of the flexible substrate and along
a widthwise direction of each of the first channel area and
the at least one additional channel areas. The second direc-
tion may be orthogonal to the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by refer-
ence to the following detailed description when considered
in conjunction with the accompanying drawings, in which
like reference symbols indicate the same or similar compo-
nents, wherein:

[0014] FIG. 1 is a diagram illustrating an organic light
emitting diode display according to a first exemplary
embodiment;

[0015] FIG. 2 is a layout view illustrating a pixel part
illustrated in FIG. 1;

[0016] FIG. 3 is a cross-sectional view of FIG. 2 taken
along line I1I-I11;

[0017] FIG. 4 is a cross-sectional view illustrating a part
of a pixel part of an organic light emitting diode display
according to a second exemplary embodiment;

[0018] FIG. 5 is a layout view illustrating a pixel part of
an organic light emitting diode display according to a third
exemplary embodiment; and

[0019] FIG. 6 is a cross-sectional view of FIG. 5 taken
along line VI-VL.

DETAILED DESCRIPTION OF THE
INVENTION

[0020] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0021] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0022] Further, in exemplary embodiments, since like
reference numerals designate like elements having the same
configuration, a first exemplary embodiment is representa-
tively described, and in other exemplary embodiments, only
a configuration different from the first exemplary embodi-
ment will be described.

[0023] In addition, the size and thickness of each configu-
ration shown in the drawings are arbitrarily shown for
understanding and ease of description, but the present inven-
tion is not limited thereto.

[0024] In the drawings, the thickness of layers, films,
panels, regions, efc., are exaggerated for clarity. In addition,
in the drawing, for convenience of description, the thickness
of some of layers, films, panels, regions, etc., are exagger-
ated. It will be understood that when an element such as a

May 11,2017

layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0025] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements. Further, in the specification, the word “on”
means positioning on or below the object portion, but does
not essentially mean positioning on the upper side of the
object portion based on a gravity direction.

[0026] Hereinafter, an organic light emitting diode display
according to a first exemplary embodiment will be described
with reference to FIGS. 1 to 3. Turning now to FIG. 1, FIG.
1 is a diagram illustrating an organic light emitting diode
display according to a first exemplary embodiment.

[0027] As illustrated in FIG. 1, an organic light emitting
diode display 1000 according to the first exemplary embodi-
ment includes a flexible substrate SUB, a gate driver GDI,
a gate wires GW, a light emission control driver GD2, a data
driver DD, a data wires DW, and a pixel PE. The flexible
substrate SUB has a two-dimensionally rectangular shape
and may be bent in a first direction which is a parallel
direction to a long side of the flexible substrate SUB. The
flexible substrate SUB may contain one or more of a
polymer material such as polyimide, a metal material, and an
inorganic material, but is not limited thereto and may
contain any material as long as the flexible substrate SUB
may be bent. The flexible substrate SUB may have a film
shape.

[0028] The flexible substrate SUB of the organic light
emitting diode display 1000 according to the first exemplary
embodiment has a rectangular shape, but a flexible substrate
of an organic light emitting diode display according to a
variation of the first embodiment may alternatively have any
two-dimensional shape, such as a circle, a triangle, an oval,
and a polygon, as long as the flexible substrate may be bent
in the first direction.

[0029] The gate driver GD1 sequentially supplies scan
signals to first scan lines SC1-SCn~-1 and second scan lines
SC2-SCn which are included in the gate wires GW in
response to control signals supplied from an external control
circuit (not illustrated), for example, a timing controller and
the like, respectively. Then, the pixel PE is selected by the
scan signal to sequentially receive data signals. Here, the
pixel PE may mean a minimum unit displaying an image.

[0030] The gate wires GW are arranged on the flexible
substrate SUB and extend in a second direction crossing the
first direction. The gate wires GW include a first scan line
SCn-1, light emission control lines E1-En, a second scan
line SCn, an initial power supply line Vinit, and a second
capacitor electrode CE2 to be described below. The first scan
line SCn-1 is connected to the gate driver GD1 and receives
the scan signal from the gate driver GD1. The light emission
control line En is connected to the light emission control
driver GD2 and receives a light emission control signal from
the light emission control driver GD2. The second scan line
SCn is connected to the gate driver GD1 and receives the
scan signal from the gate driver GD1. The initial power
supply line Vinit is connected to the gate driver GD1 and
receives an initial power supply from the gate driver GDI.
The second capacitor electrode CE2 is spaced apart from the
first scan line SCn—1 and extends in the second direction.
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[0031] As such, the initial power supply line Vinit, the first
scan line SCn-1, the second capacitor electrode CE2, the
second scan line SCn, and the light emission control line En
are spaced apart from each other and extend in the second
direction, respectively. Further, the initial power supply line
Vinit, the first scan line SCn-1, the second capacitor elec-
trode CE2, the second scan line SCn, and the light emission
control line En are arranged on the same layer and are made
out of a same material, respectively and may be formed
through a single process such as photolithography.

[0032] In the first exemplary embodiment, the initial
power supply line Vinit receives the initial power supply
from the gate driver GD1, but in another exemplary embodi-
ment, the initial power supply line Vinit is connected to
another additional element to receive the initial power
supply from another additional element.

[0033] The light emission control driver GD2 sequentially
supplies light emission control signals to the light emission
control line En in response to a control signal supplied from
the outside, such as the timing controller. Then, light emis-
sion of the pixel PE is controlled by the light emission
control signal.

[0034] That is, the light emission control signal controls a
light emission time of the pixel PE. However, the light
emission control driver GD2 may be omitted according to an
internal structure of the pixel PE.

[0035] The data driver DD supplies a data signal to the
data line DAm among the data wires DW in response to the
control signal supplied from the outside such as the timing
controller. The data signal supplied to the data line DAm is
supplied to the pixel PE selected by the scan signal when-
ever the scan signal is supplied to the second scan line SCn.
Then, the pixel PE charges voltage corresponding to the data
signal and emits light having a luminance corresponding to
the voltage.

[0036] The data wires DW are arranged on the gate wires
GW and extend in the first direction crossing the second
direction. The data wires DW include data lines DA1-DAm
and a driving power supply line ELVDDL. The data line
Dam is connected to the data driver DD and receives the data
signal from the data driver DD. The driving power supply
line ELVDDL is connected to a first external power supply
ELVDD to be described below and receives a driving power
supply from the first power supply ELVDD.

[0037] The pixel PE is arranged at a crossing region of the
gate wites GW and the data wires DW, and includes an
organic light emitting diode emitting light at a luminance in
response to driving current corresponding to the data signal.
The pixel PE also includes a plurality of thin film transistors
for controlling driving current flowing in the organic light
emitting diode, and one or more capacitors. The plurality of
thin film transistors and one or more capacitors are con-
nected to the gate wires GW and the data wires DW,
respectively, and the organic light emitting diode is con-
nected to the plurality of thin film transistors and one or
more capacitors. The organic light emitting diode is con-
nected between the first power supply ELVDD and the
second power supply ELVSS.

[0038] FIG. 2 is a layout view illustrating a pixel part
illustrated in FIG. 1. FIG. 3 is a cross-sectional view of FIG.
2 taken along line I1I-III. As illustrated in FIGS. 2 and 3, the
pixel PE includes two capacitors, an organic light emitting
diode OLED connected between the first power supply
ELVDD and the second power supply ELVSS, and a pixel
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circuit including six thin film transistors connected between
the organic light emitting diode OLED and the first power
supply ELVDD to control the driving power supply supplied
to the organic light emitting diode OLED.

[0039] The organic light emitting diode OLED includes a
first electrode E1, an organic emission layer OL arranged on
the first electrode E1, and a second electrode E2 arranged on
the organic emission layer OL. The first electrode E1, which
is an anode of the organic light emitting diode OLED, is
connected to the driving power supply line ELVDDL con-
nected to the first power supply ELVDD through the pixel
circuit. The second electrode E2, which is a cathode of the
organic light emitting diode OLED, is connected to the
second power supply ELVSS. The organic emission layer
OL of the organic light emitting diode OLED emits light at
a luminance corresponding to the driving current flowing in
the organic light emitting diode OLED when the driving
power supply is supplied from the first power supply
ELVDD through the pixel circuit and a common power
supply is supplied from the second power supply ELVSS.
The organic emission layer OL contains light emitting
materials of red, blue, green, white or the like, or may be
formed by laminating a plurality of emission layers emitting
light of red, blue, green, white or the like.

[0040] The pixel circuit includes a first thin film transistor
T1, a second thin film transistor T2, a third thin film
transistor T3, a fourth thin film transistor T4, a fifth thin film
transistor T5, and a sixth thin film transistor T6 which are
one or more other thin film transistors, a first capacitor C1,
and a second capacitor C2.

[0041] The first thin film transistor T1 is connected
between the driving power supply line ELVDDL and the first
electrode F1 of the organic light emitting diode OLED and
supplies the driving power supply corresponding to the data
signal for a light emission period of the pixel PE from the
first power supply ELVDD to the organic light emitting
diode OLED. That is, the first thin film transistor T1
functions as a driving transistor of the pixel PE. The first
gate electrode G1 of the first thin film transistor T1 is
connected to the first capacitor electrode CE1 of the first
capacitor C1, the second capacitor C2, the third thin film
transistor T3, and the fourth thin film transistor T4 respec-
tively, the source electrode is connected to the second thin
film transistor T2 and the fifth thin film transistor T5,
respectively, and the drain electrode is connected to the third
thin film transistor T3 and the sixth thin film transistor T6,
respectively. The first electrode E1 of the organic light
emitting diode OLED is connected to the first thin film
transistor T1 through the sixth thin film transistor T6.
[0042] The first thin film transistor T1 is arranged between
the source electrode and the drain electrode to connect the
driving power supply line ELVDDL and the first electrode
E1 of the organic light emitting diode OLED and includes a
first channel area CAl arranged to correspond to the first
gate electrode G1 with a first inorganic insulation layer CIL1
therebetween. The first channel area CA1 may be made of
amorphous silicon (a-Si), poly silicon, oxide semiconductor,
and the like. The first channel area CA1 is arranged on the
same layer as a second channel area CA2, a third channel
area CA3, a fourth channel area CA4, a fifth channel area
CAS, and a sixth channel area CA6 to be described below.
That is, the first channel area CAl, the second channel area
CA2, the third channel area CA3, the fourth channel area
CAA, the fifth channel area CAS5, and the sixth channel area
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CA6 may be formed by using one process such as a chemical
vapor deposition process. The first channel area CAl
extends in a second direction crossing the first direction,
which is the bending direction of the flexible substrate SUB.
As such, the first channel area CA1 extends in the second
direction, and as a result, when the flexible substrate SUB is
bent in the first direction, the first channel area CA1 is not
bent in the extending direction.

[0043] The first gate electrode G1 of the first thin film
transistor T1 is covered by the second inorganic insulation
layer CIL2. The first inorganic insulation layer CIL1 is
arranged between the first gate electrode G1 and the first
channel area CA1 and contains an inorganic material such as
silicon nitride or silicon oxide. The second inorganic insu-
lation layer CIL2 covers the first gate electrode G1 and
contains an inorganic material such as silicon nitride or
silicon oxide.

[0044] The second thin film transistor T2 connects the data
line DAm to the first thin film transistor T1 and includes the
second gate electrode G2 connected to the second scan line
SCn. The second thin film transistor T2 transfers the data
signal supplied by the data line DAm to the inside of the
pixel PE when the scan signal is supplied from the second
scan line SCn. That is, the second thin film transistor T2
functions as a switching transistor of the pixel PE.

[0045] The second thin film transistor T2 is arranged
between the source electrode and the drain electrode to
connect the data line DAm and the first thin film transistor
T1. The second thin film transistor T2 includes the second
channel area CA2 arranged to correspond to the second gate
electrode G2 with the first inorganic insulation layer CIL1
therebetween.

[0046] The second channel area CA2 extends in the sec-
ond direction crossing the first direction which is a bending
direction of the flexible substrate SUB. As such, the second
channel area CA2 extends in the second direction, and as a
result, when the flexible substrate SUB is bent in the first
direction, the second channel area CA2 is not bent in the
extending direction.

[0047] The third thin film transistor T3 connects the first
thin film transistor T1 to the first gate electrode G1 and
includes the third gate electrode G3 connected to the second
scan line SCn. The third thin film transistor T3 diode
connects the first thin film transistor T1 when the data signal
is supplied to the inside of the pixel PE to compensate
threshold voltage of the first thin film transistor T1. That is,
the third thin film transistor T3 functions as a compensation
transistor of the pixel PE.

[0048] The third thin film transistor T3 is arranged
between the source electrode and the drain electrode to
connect the first thin film transistor T1 to the first gate
electrode G1, and includes the third channel area CA3
arranged to correspond to the third gate electrode G3 with
the first inorganic insulation layer CIL1 therebetween.
[0049] The third channel area CA3 extends in the second
direction crossing the first direction which is a bending
direction of the flexible substrate SUB. As such, the third
channel area CA3 extends in the second direction, and as a
result, when the flexible substrate SUB is bent in the first
direction, the third channel area CA3 is not bent in the
extending direction.

[0050] The fourth thin film transistor T4 connects the
initial power supply line Vinit to the first gate electrode G1
of the first thin film transistor T1, and includes the fourth

May 11,2017

gate electrode G4 connected to the first scan line SCn-1. The
fourth thin film transistor T4 transfers the initial power
supply voltage supplied from the initial power supply line
Vinit upon the scan signal being supplied by the first scan
line SCn-1 during an initialization period and before a data
programming period, so that the data signal may be supplied
to the inside of the pixel PE for the data programming period
in which the data signal is inputted to the pixel PE to
initialize the first thin film transistor T1. That is, the fourth
thin film transistor T4 functions as a switching transistor of
the pixel PE.

[0051] The fourth thin film transistor T4 is arranged
between the source electrode and the drain electrode to
connect the initial power supply line Vinit and the first gate
electrode G1 of the first thin film transistor T1 and includes
the fourth channel area CA4 arranged to correspond to the
fourth gate electrode G4 with the first inorganic insulation
layer CIL1 therebetween.

[0052] The fourth channel area CA4 extends in the second
direction crossing the first direction which is a bending
direction of the flexible substrate SUB. As such, the fourth
channel area CA4 extends in the second direction, and as a
result, when the flexible substrate SUB is bent in the first
direction, the fourth channel area CA4 is not bent in the
extending direction.

[0053] The fifth thin film transistor T5 connects the driv-
ing power supply line ELVDDL and the first thin film
transistor T1 and includes the fifth gate electrode G5 con-
nected to the light emission control line En. The fifth thin
film transistor T5 interrupts connection between the driving
power supply line ELVDDL, which is connected to the first
power supply ELVDD for a non-light emission period of the
pixel PE, and the first thin film transistor T1, and connects
the driving power supply line ELVDDL to the first thin film
transistor T1 during the light emission period of the pixel
PE. That is, the fifth thin film transistor T5 functions as a
switching transistor of the pixel PE.

[0054] The fifth thin film transistor T5 is arranged between
the source electrode and the drain electrode to connect the
driving power supply line ELVDDL to the first thin film
transistor T1 and includes the fifth channel area CAS
arranged to correspond to the fifth gate electrode G5, with
the first inorganic insulation layer CIL1 therebetween.
[0055] The fifth channel area CAS extends in the second
direction crossing the first direction, which is a bending
direction of the flexible substrate SUB. As such, the fifth
channel area CAS5 extends in the second direction, and as a
result, when the flexible substrate SUB is bent in the first
direction, the fifth channel area CA5 is not bent in the
extending direction.

[0056] The sixth thin film transistor T6 connects the first
thin film transistor T1 and the first electrode E1 of the
organic light emitting diode OLED, and includes the sixth
gate electrode G6 connected to the light emission control
line En. The sixth thin film transistor T6 interrupts connec-
tion between the first thin film transistor T1 and the organic
light emitting diode OLED during the non-light emitting
period of the pixel PE, and connects the first thin film
transistor T1 to the organic light emitting diode OLED
during the light emission period of the pixel PE. That is, the
sixth thin film transistor T6 functions as a switching tran-
sistor of the pixel PE.

[0057] The sixth thin film transistor T6 is arranged
between the source electrode and the drain electrode to
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connect the first thin film transistor T1 to the first electrode
E1 of the organic light emitting diode OLED and includes
the sixth channel area CA6 arranged to correspond to the
sixth gate electrode G6 with the first inorganic insulation
layer CIL1 therebetween.

[0058] The sixth channel area CA6 extends in the second
direction crossing the first direction which is a bending
direction of the flexible substrate SUB. As such, the sixth
channel area CA6 extends in the second direction, and as a
result, when the flexible substrate SUB is bent in the first
direction, the sixth channel area CA6 is not bent in the
extending direction.

[0059] The first electrode E1 is connected to the drain
electrode of the sixth thin film transistor T6 through the first
inorganic insulation layer CIL1 and the second inorganic
insulation layer CIL2.

[0060] Meanwhile, the gate driver GD1, the light emission
control driver GD2, and the data driver DD may include a
plurality of thin film transistors, respectively, and the chan-
nel areas of the thin film transistors which are included in the
gate driver GD1, the light emission control driver GD2, and
the data driver DD, respectively may extend in the second
direction crossing the first direction, which is a bending
direction of the flexible substrate SUB, equally to each of the
first channel area CA1 to the sixth channel area CA6.
[0061] Further, the first gate electrode G1, the second gate
electrode G2, the third gate electrode G3, the fourth gate
electrode G4, the fifth gate electrode G5, and the sixth gate
electrode G6 are arranged on the same layer and may be
formed simultaneously with the gate wires GW by using one
process such as photolithography forming the gate wires
GW.

[0062] The first capacitor C1 serves to store the data signal
supplied to the inside of the pixel PE for the data program-
ming period and maintain the data signal for one frame, and
is formed between the driving power supply line ELVDDL
connected to the first power supply ELVDD and the first gate
electrode G1 of the first thin film transistor T1 connected to
the initial power supply line Vinit. That s, the first capacitor
C1 functions as a storage capacitor.

[0063] The first capacitor C1 is arranged on the flexible
substrate SUB and includes a first capacitor electrode CE1
and a second capacitor electrode CE2 which face each other
with the first insulation layer CIL1 therebetween.

[0064] The first capacitor electrode CE1 is connected to
the initial power supply line Vinit through the fourth thin
film transistor T4, and is arranged on the same layer as the
first channel area CA1, and the second channel area CA2 to
the sixth channel area CAS6.

[0065] The second capacitor electrode CE2 is connected to
the driving power supply line ELVDDL, and is arranged on
the same layer as the gate wires GW. The second capacitor
electrode CE2 crosses the adjacent pixel PE to extend the
second direction, as illustrated in FIG. 1.

[0066] The second capacitor C2 is formed between the
first capacitor electrode CE1 of the first capacitor C1 and the
second scan line SCn in order to compensate a oltage drop
due to a load in the organic light emitting diode display
1000. That is, the second capacitor C2 increases voltage of
the first gate electrode G1 of the first thin film transistor T1
by a coupling effect when a voltage level of a current scan
signal is changed. This occurs particularly at the time when
the supply of the current scan signal stops to serve as a
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boosting capacitor of compensating voltage drop due to a
load in the organic light emitting diode display 1000.

[0067] Hereinafter, the operation of the pixel PE will be
described.
[0068] First, a previous scan signal of a low level is

supplied through the first scan line SCn-1 for a first period
set as an initialization period. Then, the fourth thin film
transistor T4 is turned on in response to the previous scan
signal of the low level and the initial power supply is
supplied from the initial power supply line Vinit to the first
thin film transistor T1 through the fourth thin film transistor
T4, and as a result, the first thin film transistor T1 is
initialized.

[0069] Thereafter, a current scan signal of a low level is
supplied through the second scan line SCn for a second
period set as a data programming period. Then, the second
thin film transistor T2 and the third thin film transistor T3 are
turned on in response to the current scan signal of the low
level.

[0070] In addition, since the first thin film transistor T1 is
turned on in a form diode-connected by the third thin film
transistor T3 and particularly, the first thin film transistor T1
is initialized for the first period, the first thin film transistor
T1 is diode-connected in a forward direction.

[0071] Accordingly, the data signal supplied from the data
line DAm passes through the second thin film transistor T2,
the first thin film transistor T1, and the third thin film
transistor T3, and as a result, voltage corresponding to a
difference between the data signal and the threshold voltage
of the first thin film transistor T1 is stored in the first
capacitor CI.

[0072] Thereafter, when the voltage level of the current
scan signal is changed to the high level while the supply of
the current scan signal stops, the voltage applied to the first
gate electrode G1 of the first thin film transistor T1 is
changed in response to a voltage change width of the current
scan signal by coupling effect of the second capacitor C2. In
this case, since the voltage applied to the first gate electrode
G1 of the first thin film transistor T1 is changed by charge
sharing between the first capacitor C1 and the second
capacitor C2, a voltage change amount applied to the first
gate electrode G1 is changed in proportional to a charge
sharing value between the first capacitor C1 and the second
capacitor C2 in addition to the voltage change width of the
current scan signal.

[0073] Thereafter, the light emission control signal sup-
plied from the light emission control line En is changed from
the high level to the low level for a third period set as the
light emitting period. Then, the fifth thin film transistor T5
and the sixth thin film transistor T6 are turned on by the light
emission signal of the low level for the third period. As a
result, driving current is supplied to a path from the first
power supply ELVDD to the second power supply ELVSS
through the driving power supply line ELVDDL via the fifth
thin film transistor T5, the first thin film transistor T1, the
sixth thin film transistor T6, and the organic light emitting
diode OLED.

[0074] The driving current is controlled by the first thin
film transistor T1, and the first thin film transistor T1
generates driving current having a magnitude corresponding
to the voltage supplied to the first gate electrode G1 of the
first thin film transistor T1. In this case, since the voltage
reflected with the threshold voltage of the first thin film
transistor T1 is stored in the first capacitor C1 for the second
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period, the threshold voltage of the first transistor T1 is
compensated for the third period.

[0075] As such, in the organic light emitting diode display
1000 according to the first exemplary embodiment, the first
channel area CA1 to the sixth channel area CA6 included in
the first thin film transistor T1 to the sixth thin film transistor
T6 respectively extend in the second direction crossing the
first direction, which is the bending direction of the flexible
substrate SUB, respectively. As a result, when the flexible
substrate SUB is bent in the first direction, the first channel
area CA1 to the sixth channel area CA6 are not bent in the
second direction, which is the extending direction, respec-
tively. As a result, even though the flexible substrate SUB is
bent in the first direction and therefore stress is applied to
each of the first thin film transistor T1 to the sixth thin film
transistor T6 arranged on the flexible substrate SUB, the
stress applied to each of the first thin film transistor T1 to the
sixth thin film transistor T6 is minimized and therefore does
not largely influence the current flowing through the first
channel area CALl to the sixth channel area CA6.

[0076] Further, in the organic light emitting diode display
1000 according to the first exemplary embodiment, the
channel areas of the thin film transistors included in the gate
driver GD1, the light emission control driver GD2, and the
data driver DD, extend in the second direction crossing the
first direction, which is the bending direction of the flexible
substrate SUB equally to the first channel area CA1 to the
sixth channel area CA6. As a result, even though the flexible
substrate SUB is bent in the first direction and stress is
applied to each of the gate driver GD1, the light emission
control driver GD2, and the data driver DD arranged on the
flexible substrate SUB, the stress applied to the channel area
of the thin film transistor included in each of the gate driver
GD1, the light emission control driver GD2, and the data
driver DD is minimized and therefore does not largely
influence the current flowing through the channel area of the
thin film transistor included in each of the gate driver GD1,
the light emission control driver GD2, and the data driver
DD.

[0077] Further, in the organic light emitting diode display
1000 according to the first exemplary embodiment, when the
flexible substrate SUB is bent in the first direction, since the
entire channel area is widened in the first direction, which is
a width direction of each of the first channel area CA1 to the
sixth channel area CA6, mobility of the current flowing
through each of the first channel area CAl to the sixth
channel area CA6 may be improved.

[0078] As a result, it is possible to provide the organic
light emitting diode display 1000 capable of minimizing an
electric characteristic of each of the first channel area CAl
to the sixth channel area CA6 from deteriorating, even while
including the flexible substrate.

[0079] Hereinafter, an organic light emitting diode display
according to a second exemplary embodiment will be
described with reference to FIG. 4.

[0080] Hereinafter, the distinguishing portions different
from the first exemplary embodiment are extracted and
described, and omitted portions from the description follow
the first exemplary embodiment. In addition, in the second
exemplary embodiment, for convenience of the description,
the same elements will be described by using the same
reference numerals as the first exemplary embodiment.
[0081] Turning now to FIG. 4, FIG. 4 is a cross-sectional
view illustrating a part of a pixel part of an organic light
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emitting diode display according to a second exemplary
embodiment. As illustrated in FIG. 4, an organic light
emitting diode display 1002 according to the second exem-
plary embodiment includes a first organic insulation layer
OIL1 and a second organic insulation layer OIL2.

[0082] The first organic insulation layer OIL1 is arranged
between the first gate electrode G1 and the first channel area
CALl. That 1s, the first organic insulation layer OIL1 covers
the first channel area CA1 to the sixth channel area CAS6.
The first organic insulation layer OIL1 contains an organic
material including polyimide or siloxane.

[0083] The second organic insulation layer OIL2 covers
the first gate electrode G1 to the sixth gate electrode G6. The
second organic insulation layer OIL2 contains an organic
material including polyimide or siloxane.

[0084] As such, in the organic light emitting diode display
1002 according to the second exemplary embodiment, each
of the first organic insulation layer OIL1 and the second
organic insulation layer OIL2 influencing the first channel
area CA1 to the sixth channel area CA6 contains the organic
material less receiving the stress as compared to an inorganic
material. As a result, when the flexible substrate SUB is bent
in the first direction, the stress applied to the first channel
area CA1 to the sixth channel area CA6 is minimized. That
is, it is possible to provide the organic light emitting diode
display 1002 capable of minimizing deterioration of an
electric characteristic of each of the first thin film transistor
T1 to the sixth thin film transistor T6, even while including
the flexible substrate.

[0085] Hereinafter, an organic light emitting diode display
according to a third exemplary embodiment will be
described with reference to FIGS. 5 and 6.

[0086] Hereinafter, the distinguishing portions different
from the first exemplary embodiment are extracted and
described, and omitted portions from the description follow
the first exemplary embodiment. In addition, in the third
exemplary embodiment, for convenience of the description,
the same elements will be described by using the same
reference numerals as the first exemplary embodiment.
[0087] Turning now to FIGS. 5 and 6, FIG. 5 is a layout
view illustrating a pixel part of an organic light emitting
diode display according to a third exemplary embodiment
and FIG. 6 is a cross-sectional view of FIG. 5 taken along
line VI-VI. As illustrated in FIGS. 5 and 6, an organic light
emitting diode display 1003 according to the third exem-
plary embodiment includes insulation patterns IP covering
only the first channel area CA1 to the sixth channel area
CAG®, respectively. The insulation patterns IP are patterned to
cover only the first channel area CA1 to the sixth channel
area CAG, respectively and may contain an inorganic mate-
rial or an organic material. The insulation patterns IP have
island shapes on the flexible substrate SUB.

[0088] The insulation pattern IP includes a first sub-
insulation pattern SIP1 and a second sub-insulation pattern
SIP2. The first sub-insulation pattern SIP1 is arranged
between the first gate electrode G1 and the first channel area
CAL That is, the first sub-insulation pattern SIP1 covers
only the first channel area CA1 to the sixth channel area
CAG6, respectively. The second sub-insulation pattern SIP2 is
arranged only on each of the first gate electrode G1 to the
sixth gate electrode G6 and covers only the first gate
electrode G1 to the sixth gate electrode G6, respectively.
[0089] As described above, in the organic light emitting
diode display 1003 according to the third exemplary
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embodiment, the insulation patterns IP influencing the first
channel area CA1 to the sixth channel area CA6 cover only
the first channel area CA1 to the sixth channel area CA6 to
have island shapes. As a result, when the flexible substrate
SUB is bent in the first direction, the stress applied to the
first channel area CAl to the sixth channel area CA®6 is
minimized. That is, the insulation patterns IP covering the
first channel area CA1 to the sixth channel area CA6 and the
first gate electrode G1 to the sixth gate electrode G6,
respectively are not formed all over the entire flexible
substrate SUB, but formed in the island shapes. As a result,
the stress generated when the flexible substrate SUB is bent
is minimized from being applied to the first channel area
CAL1 to the sixth channel area CAG.

[0090] While this disclosure has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the appended claims.

<Description of symbols>

1000 OLED display,

SUB flexible substrate,

SC2-SCn second scan lines, GW gate wire,

DW data wire, DA1-Dam data line,

El to En light emission control line, PE pixel DD data line,

GD1 gate driver, GD2 light emission control driver,

CE1 first capacitor electrode, CE2 second capacitor electrode,

ELVDD first power supply, ELVSS second power supply,

ELVDDL driving power supply line, E1 first electrode

E2 second electrode, OL organic emission layer

CAL1 to CAG first to sixth channel Gl to G6 first to sixth gate

areas electrodes,

IP insulation patterns, SIP1 to SIP6 sub-insulation
patterns,

CIL1 to CIL2 first to sixth inorganic insulation layers,

OIL1 to OIL6 first to sixth organic insulating patterns

PE pixel
SC1-SCn-1first scan lines

What is claimed is:

1. An organic light emitting diode (OLED) display device,

comprising:

a flexible substrate bent in a first direction and having a
pixel region;

an organic light emitting diode of a pixel in the pixel
region arranged on the flexible substrate;

a driving thin film transistor connected to the organic light
emitting diode and including a driving channel area
extending in a second direction that crosses the first
direction;

at least one additional thin film transistor comprising a
semiconducting layer connected to a semiconductor
layer of the driving thin film transistor and at least one
additional channel area extending in the second direc-
tion; and

an organic insulation layer covering a first gate electrode,

wherein the at least one additional thin film transistor is a
switching thin film transistor of the pixel in the pixel
region.

2. The OLED display device of claim 1, wherein:

the flexible substrate has a rectangular shape, and

the first direction is a parallel direction to a long side of
the flexible substrate.
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3. The OLED display device of claim 1, the organic
insulation layer covering the driving channel area and the at
least one additional channel area, respectively.

4. The OLED display device of claim 3, the organic
insulation layers having an island shape.

5. The OLED display device of claim 1, further compris-
ing:

a first scan line extending in the second direction on the

flexible substrate;

a second scan line spaced apart from the first scan line and
extending in the second direction;

an initial power supply line spaced apart from the second
scan line and extending in the second direction;

a light emission control line spaced apart from the initial
power supply line and extending in the second direc-
tion;

a data line extending in the first direction on the flexible
substrate; and

a driving power supply line spaced apart from the data
line and extending in the first direction.

6. The OLED display device of claim 5, wherein:

the at least one additional thin film transistor includes a
plurality of additional thin film transistors,

the driving thin film transistor includes the first gate
electrode arranged on the driving channel area,

the plurality of additional thin film transistors include:

a second thin film transistor including a second gate
electrode connected to the first scan line and a
second channel area connecting the data line to the
driving channel area and extending in the second
direction;

a third thin film transistor including a third gate elec-
trode connected to the first scan line and a third
channel area connecting the driving channel area to
the first gate electrode of the driving thin film
transistor and extending in the second direction;

a fourth thin film transistor including a fourth gate
electrode connected to the second scan line and a
fourth channel area connecting the initial power
supply line to the first gate electrode and extending
in the second direction;

a fifth thin film transistor including a fifth gate elec-
trode connected to the light emission control line and
a fifth channel area connecting the driving power
supply line to the driving channel area and extending
in the second direction; and

a sixth thin film transistor including a sixth gate elec-
trode connected to the light emission control line and
a sixth channel area connecting the driving channel
area to the organic light emitting diode and extend-
ing in the second direction.

7. The OLED display device of claim 1, wherein:

the OLED includes a first electrode connected to the
driving thin film transistor;

an organic emission layer arranged on the first electrode;
and

a second electrode arranged on the organic emission layer,
wherein the organic insulation layer is arranged
between the OLED and the flexible substrate.

8. The OLED display device of claim 1, the second

direction being orthogonal to the first direction.

9. An organic light emitting diode (OLED) display device,
comprising:
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a flexible substrate bent in a first direction and having a
pixel region;

an organic light emitting diode of a pixel in the pixel
region arranged on the flexible substrate;

a driving thin film transistor connected to the organic light
emitting diode and including a driving channel area
extending in a second direction that crosses the first
direction;

at least one additional thin film transistor comprising a
semiconducting layer connected to a semiconductor
layer of the driving thin film transistor and at least one
additional channel area extending in the second direc-
tion;

a first inorganic insulating layer covering the driving
channel area and each of the at least one additional
channel area; and

a second inorganic insulating layer arranged on the first
inorganic insulating layer,

wherein the at least one additional thin film transistor is a
switching thin film transistor of the pixel in the pixel
region.

May 11,2017

10. The OLED display device of claim 9, each of the
driving thin film transistor and the additional thin film
transistors including a gate electrode arranged over a chan-
nel area,

the first inorganic insulating layer being interposed
between the gate electrode and the channel area of each
of the driving and additional thin film transistors.

11. The OLED display device of claim 1, the flexible
substrate being comprised of polyimide.

12. The OLED display device of claim 1, the first direc-
tion being a longitudinal direction of the flexible substrate,
when the flexible substrate is bent in the first direction, a
bending line extending along the second direction of
the flexible substrate and being parallel to a lengthwise
direction of each of the driving channel area and the at
least one additional channel areas.
13. The OLED display device of claim 12, the second
direction is orthogonal to the first direction.
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