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(57) ABSTRACT

An organic light emitting display device includes a folding
part configured to be folded, and a flat part adjacent to the
folding part. The folding part includes a first pixel. The flat
part includes a second pixel. The first pixel includes a first
organic light emitting diode, a first driving transistor and a
first control transistor. The first driving transistor includes a
first semiconductor pattern. The first control transistor
includes a second semiconductor pattern. The second pixel
includes a second organic light emitting diode, a second
driving transistor and second control transistor. The second
driving transistor includes a third semiconductor pattern.
The second control transistor includes a fourth semiconduc-
tor pattern. At least one of the first or second semiconductor
patterns includes an oxide semiconductor or a polycrystal-
line silicon, and each of the third and fourth semiconductor
patterns includes the other of the oxide semiconductor and
the polycrystalline silicon.
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FIG. 1
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FIG. 2
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FIG. 3
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This U.S. non-provisional patent application
claims priority under 35 U.S.C. §119 to Korean Patent
Application No. 10-2016-0107960 filed on Aug. 24, 2016,
the disclosure of which is incorporated by reference herein
in its entirety.

TECHNICAL FIELD

[0002] The present inventive concept relates to an organic
light emitting display device, and more particularly, to an
organic light emitting display device including two or more
transistors with different layer structures.

DISCUSSION OF THE RELATED ART

[0003] An organic light emitting display device includes a
plurality of pixels. Each of the pixels includes an organic
light emitting diode and a circuit unit for controlling the
organic light emitting diode. The circuit unit may include a
control transistor, a driving transistor, and a storage capaci-
tor.

[0004] The organic light emitting diode includes an anode,
a cathode, and an organic light emitting layer disposed
between the anode and the cathode. The organic light
emitting diode emits light when a voltage greater than a
threshold voltage is applied to the organic light emitting
layer.

[0005] Since the organic light emitting display device may
be disposed on a flexible substrate, the organic light emitting
display device may be bent. When the flexible substrate is
subject to repeated folding and unfolding, parts of the
organic light emitting display device may crack.

SUMMARY

[0006] According to an exemplary embodiment of the
present inventive concept, an organic light emitting display
device includes a folding part configured to be folded along
a folding axis, wherein the folding part includes a first pixel,
and a flat part adjacent to the folding part, wherein the flat
part includes a second pixel. The first pixel includes a first
organic light emitting diode, a first driving transistor and a
first control transistor, wherein the first driving transistor is
connected to the first organic light emitting diode and
includes a first semiconductor pattern, and the first control
transistor is connected to one of a plurality of scan lines and
one of a plurality of data lines and includes a second
semiconductor pattern. The second pixel includes a second
organic light emitting diode, a second driving transistor and
second control transistor, wherein the second driving tran-
sistor is connected to the second organic light emitting diode
and includes a third semiconductor pattern, and the second
control transistor is connected to one of the plurality of scan
lines and one of the plurality of data lines and includes a
fourth semiconductor pattern. At least one of the first or
second semiconductor patterns includes an oxide semicon-
ductor or a polycrystalline silicon, and each of the third and
fourth semiconductor patterns includes the other of the oxide
semiconductor and the polycrystalline silicon.

[0007] In an exemplary embodiment of the present inven-
tive concept, each of the second semiconductor pattern, the
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third semiconductor pattern, and the fourth semiconductor
pattern includes the polycrystalline silicon, and the first
semiconductor pattern includes the oxide semiconductor.
[0008] In an exemplary embodiment of the present inven-
tive concept, a length of a channel area of a first semicon-
ductor pattern is shorter than a length of a channel area of
each of the second, the third and the fourth semiconductor
patterns.

[0009] In an exemplary embodiment of the present inven-
tive concept, the first pixel is provided in plural and the
second pixel is provided in plural, and the number of the first
pixels is greater than the number of the second pixels.
[0010] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed on the first semiconductor pat-
tern, the first control transistor further includes a control
electrode disposed on the second semiconductor pattern, the
second driving transistor further includes a control electrode
disposed on the third semiconductor pattern, and the second
control transistor further includes a control electrode dis-
posed on the fourth semiconductor pattern.

[0011] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed below the first semiconductor
pattern, the first control transistor further includes a control
electrode disposed on the second semiconductor pattern, the
second driving transistor further includes a control electrode
disposed on the third semiconductor pattern, and the second
control transistor further includes a control electrode dis-
posed on the fourth semiconductor pattern.

[0012] In an exemplary embodiment of the present inven-
tive concept, each of the first semiconductor pattern and the
second semiconductor pattern includes the oxide semicon-
ductor, and each of the third semiconductor pattern and the
fourth semiconductor pattern includes the polycrystalline
silicon.

[0013] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed on the first semiconductor pat-
tern, the first control transistor further includes a control
electrode disposed on the second semiconductor pattern, the
second driving transistor further includes a control electrode
disposed on the third semiconductor pattern, and the second
control transistor further includes a control electrode dis-
posed on the fourth semiconductor pattern.

[0014] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed below the first semiconductor
pattern, the first control transistor further includes a control
electrode disposed below the second semiconductor pattern,
the second driving transistor further includes a control
electrode disposed on the third semiconductor pattern, and
the second control transistor further includes a control
electrode disposed on the fourth semiconductor pattern.
[0015] In an exemplary embodiment of the present inven-
tive concept, each of the first semiconductor pattern, the
second semiconductor pattern, and the third semiconductor
pattern includes the polycrystalline silicon, and the fourth
semiconductor pattern includes the oxide semiconductor.
[0016] In an exemplary embodiment of the present inven-
tive concept, the first semiconductor pattern is bendable in
a direction perpendicular to the folding axis on a plane.
[0017] In an exemplary embodiment of the present inven-
tive concept, the first semiconductor pattern includes first to
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third areas. The first area and the third area are spaced apart
from each other in a direction parallel to the folding axis.
The second area connects the first area and the third area and
is a channel area, the second area has a length extending
along the folding axis and protrudes away from the first area
and the third area by a protrusion length in the direction
perpendicular to the folding axis. A ratio of the length of the
second area to the protrusion length is greater than or equal
to 0.3 and less than or equal to 1.

[0018] In an exemplary embodiment of the present inven-
tive concept, each of the first semiconductor pattern and the
second semiconductor pattern includes the polycrystalline
silicon, and each of the third semiconductor pattern and the
fourth semiconductor pattern includes the oxide semicon-
ductor.

[0019] In an exemplary embodiment of the present inven-
tive concept, the first semiconductor pattern is bendable in
a direction perpendicular to the folding axis on a plane.
[0020] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed on the first semiconductor pat-
tern, the first control transistor further includes a control
electrode disposed on the second semiconductor pattern, the
second driving transistor further includes a control electrode
disposed on the third semiconductor pattern, and the second
control transistor further includes a control electrode dis-
posed on the fourth semiconductor pattern.

[0021] In an exemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed on the first semiconductor pat-
tern, the first control transistor further includes a control
electrode disposed on the second semiconductor pattern, the
second driving transistor further includes a control electrode
disposed below the third semiconductor pattern, and the
second control transistor further includes a control electrode
disposed below the fourth semiconductor pattern.

[0022] In anexemplary embodiment of the present inven-
tive concept, the first driving transistor further includes a
control electrode disposed below the first semiconductor
pattern, the first control transistor further includes a control
electrode disposed below the second semiconductor pattern,
and the second driving transistor further includes a control
electrode disposed below the third semiconductor pattern.
[0023] According to an exemplary embodiment of the
present inventive concept, an organic light emitting display
device includes a folding part configured to be folded along
a folding axis, wherein the folding part includes a first pixel,
and a flat part adjacent to the folding part, wherein the flat
part includes a second pixel. The first pixel includes a first
organic light emitting diode, a folding driving transistor and
a folding control transistor, wherein the folding driving
transistor is connected to the first organic light emitting
diode and includes a first semiconductor pattern, and the
folding control transistor is connected to one of a plurality
of scan lines and one of a plurality of data lines and includes
a second semiconductor pattern. The second pixel includes
a second organic light emitting diode, a flat driving transistor
and flat control transistor, wherein the flat driving transistor
is connected to the second organic light emitting diode and
includes a third semiconductor pattern, and the flat control
transistor is connected to one of the plurality of scan lines
and one of the plurality of data lines and includes a fourth
semiconductor pattern. The first semiconductor pattern
includes an oxide semiconductor, and each of the third
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semiconductor pattern and the fourth semiconductor pattern
includes a polycrystalline silicon.

[0024] According to an exemplary embodiment of the
present inventive concept, an organic light emitting display
device includes a folding part configured to be folded along
a folding axis, wherein the folding part includes a first pixel,
and a flat part adjacent to the folding part, wherein the flat
part includes a second pixel. The first pixel includes a first
organic light emitting diode, a folding driving transistor and
a folding control transistor, wherein the folding driving
transistor is connected to the first organic light emitting
diode and includes a first semiconductor pattern, and the
folding control transistor is connected to one of a plurality
of scan lines and one of a plurality of data lines and includes
a second semiconductor pattern. The second pixel includes
a second organic light emitting diode, a flat driving transistor
and flat control transistor, wherein the flat driving transistor
is connected to the second organic light emitting diode and
includes a third semiconductor pattern, and the flat control
transistor is connected to one of the plurality of scan lines
and one of the plurality of data lines and includes a fourth
semiconductor pattern. The fourth semiconductor pattern
includes an oxide semiconductor, and each of the first
semiconductor pattern and the second semiconductor pattern
includes a polycrystalline silicon.

[0025] In an exemplary embodiment of the present inven-
tive concept, the first semiconductor pattern is bendable in
a direction perpendicular to the folding axis on a plane.
[0026] According to an exemplary embodiment of the
present inventive concept, an organic light emitting display
device includes a first part configured to be folded along a
folding axis, wherein the first part includes a first pixel, and
a second part adjacent to the first part, wherein the second
part includes a second pixel. The first pixel includes a first
organic light emitting diode, a first driving transistor and a
first control transistor. The first driving transistor is con-
nected to the first organic light emitting diode and includes
a first semiconductor pattern and a first control electrode
disposed above the first semiconductor pattern. The first
control transistor is connected to one of a plurality of scan
lines and one of a plurality of data lines and includes a
second semiconductor pattern and a second control electrode
disposed above the second semiconductor pattern. The sec-
ond pixel includes a second organic light emitting diode, a
second driving transistor and a second control transistor. The
second driving transistor is connected to the second organic
light emitting diode and includes a third semiconductor
pattern and a third control electrode disposed above the third
semiconductor pattern. The second control transistor is
connected to one of the plurality of scan lines and one of the
plurality of data lines and includes a fourth semiconductor
pattern and a fourth control electrode disposed below the
fourth semiconductor pattern.

[0027] In an exemplary embodiment of the present inven-
tive concept, the second semiconductor pattern includes an
oxide semiconductor, and each of the first semiconductor
pattern, the third semiconductor pattern and the fourth
semiconductor pattern includes a polycrystalline silicon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other features of the present inven-
tive concept will become more apparent by describing in
detail exemplary embodiments thereof, with reference to the
accompanying drawings, in which:
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[0029] FIG. 1is a perspective view illustrating an organic
light emitting display device in a folded state according to an
exemplary embodiment of the present inventive concept;
[0030] FIG. 2 is a perspective view illustrating an organic
light emitting display device in a folded state according to an
exemplary embodiment of the present inventive concept;
[0031] FIG. 3 is a block diagram of an organic light
emitting display device according to an exemplary embodi-
ment of the present inventive concept;

[0032] FIG. 4 is an equivalent circuit diagram of a pixel
according to an exemplary embodiment of the present
inventive concept;

[0033] FIG. 5A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0034] FIG. 5B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0035] FIG. 6A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0036] FIG. 6B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0037] FIG. 7A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0038] FIG. 7B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0039] FIG. 8A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0040] FIG. 8B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0041] FIG. 9A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0042] FIG. 9B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0043] FIG. 9C is a plan view illustrating a first semicon-
ductor pattern of a folding driving transistor shown in FIG.
9A according to an exemplary embodiment of the present
inventive concept;

[0044] FIG. 10A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0045] FIG. 10B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;
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[0046] FIG. 11A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0047] FIG. 11B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0048] FIG. 12A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept;

[0049] FIG. 12B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept;

[0050] FIG. 13A is a partial cross-sectional view of an
organic light emitting display device corresponding to a first
pixel of FIG. 1 according to an exemplary embodiment of
the present inventive concept; and

[0051] FIG. 13B is a partial cross-sectional view of an
organic light emitting display device corresponding to a
second pixel of FIG. 1 according to an exemplary embodi-
ment of the present inventive concept.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0052] Exemplary embodiments of the present inventive
concept will be described more fully hereinafter with refer-
ence to the accompanying drawings. It is to be understood
that the present inventive concept may, however, be embod-
ied in different forms and thus should not be construed as
being limited to the exemplary embodiments set forth
herein.

[0053] FIGS. 1 and 2 are perspective views of an organic
light emitting display device according to an exemplary
embodiment of the present inventive concept.

[0054] FIG. 1 shows an organic light emitting display
1000 in an unfolded state, and FIG. 2 shows the organic light
emitting display 1000 in a folded state.

[0055] The organic light emitting display 1000 may be
folded along a folding axis FX. The organic light emitting
display 1000 may include a folding part FP and a flat part TP.
The folding part FP may be folded along the folding axis FX.
The flat part TP is connected to the folding part FP and
maintains a flat shape while in a folding state.

[0056] According to an exemplary embodiment of the
present inventive concept, when the organic light emitting
display 1000 is in an unfolded state, the folding part FP and
the flat part TP may be adjacent to each other in a first
direction DR1. For example, the folding part FP and the flat
part TP extend along the first direction DR1 and a second
direction DR2 perpendicular to the first direction DR1. The
folding axis FX may extend in the second direction DR2. A
third direction DR3 may be the thickness direction of the
organic light emitting display 1000.

[0057] A display area DA and a non-display area NA may
be provided in the organic light emitting display 1000. The
non-display area NA is adjacent to the display area DA and
does not display an image. The non-display area NA may be
disposed on at least one side of the display area DA. For
example, the non-display area NA may surround the display
area DA.
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[0058] A plurality of pixels may be arranged in the display
area DA. A first pixel PX1 may be disposed in the folding
part FP and a second pixel PX2 may be disposed in the flat
part TP. For example, there may be a plurality of the first
pixels PX1 in the folding part FP and a plurality of the
second pixels PX2 in the flat part TP. Each of the first pixels
PX1 and the second pixels PX2 may display one color such
as red, green, blue, and white. The plurality of first pixels
PX1 and the plurality of second pixels PX2 may be arranged
in a matrix. The operation of the first pixel PX1 and the
second pixel PX2 are substantially the same but each of the
pixels may have different structures from each other. Details
of this structure difference will be described later.

[0059] FIG. 3 is a block diagram of an organic light
emitting display device according to an exemplary embodi-
ment of the present inventive concept.

[0060] The organic light emitting display device includes
a timing control unit TC, a scan driving circuit SDC, a data
driving circuit DDC, and a display panel DP. The display
panel DP displays an image according to an electrical signal.
[0061] Inthe present embodiment, the display panel DP is,
for example, an organic light emitting display panel. It is to
be understood, however, that is merely an example, and thus,
the display panel DP may include various other kinds of
display panels.

[0062] The timing controller TC receives input image
signals (e.g., from an external device) and generates image
data D-RGB by converting a data format of the input image
signals to match the interface specifications of the scan
driving circuit SDC. The timing controller TC outputs the
image data D-RGB and various control signals DCS and
SCS.

[0063] The scan driving circuit SDC receives a scan
control signal SCS from the timing controller TC. The scan
control signal SCS may include a vertical start signal for
controlling an operation of the scan driving circuit SDC and
a clock signal for determining the output timings of signals
from the scan driving circuit SDC.

[0064] The scan driving circuit SDC generates a plurality
of scan signals and sequentially outputs the plurality of scan
signals to a plurality of scan lines SL.1 to SLn. Additionally,
the scan driving circuit SDC generates a plurality of light
emitting control signals in response to the scan control
signal SCS and outputs the plurality of light emitting control
signals to a plurality of light emitting lines EL1 to ELn.
[0065] Although itis shown in FIG. 3 that scan signals and
light emitting control signals are outputted from one scan
driving circuit SDC, the present inventive concept is not
limited thereto. According to an exemplary embodiment of
the present inventive concept, a plurality of scan driving
circuits SDC may divide and output scan signals, and also
divide and output light emitting control signals. Addition-
ally, according to an exemplary embodiment of the present
inventive concept, a driving circuit for generating and out-
putting scan signals and a driving circuit for generating and
outputting light emitting control signals may be separately
provided.

[0066] The data driving circuit DDC receives the data
control signal DCS and the image data D-RGB from the
timing control unit TC. The data driving circuit DDC
converts the image data D-RGB into data signals and
outputs the data signals to data lines DL1 to DLm. The data
signals are analog voltages corresponding to grayscale val-
ues of the image data D-RGB.
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[0067] The display panel DP includes scan lines SL1 to
SLn, light emitting lines EL1 to ELn, data lines DL1 to
DLm, and pixels PX. The scan lines SL to SLn extend in a
first direction DR1 and are arranged in a second direction
DR2 orthogonal to the first direction DRI1.

[0068] Each of the plurality of light emitting lines EL1 to
ELn may be arranged parallel to a corresponding scan line
among the scan lines SL1 to SLn. The data lines DL1 to
DLm intersect the scan lines SL.1 to SLn. The data lines DL1
to DLm and scan lines SL1 to SLn are insulated from each
other.

[0069] Each of the plurality of pixels PX connects to a
corresponding scan line among the scan lines SL1 to SLn, a
corresponding light emitting line among the light emitting
lines EL1 to ELn, and a corresponding data line among the
data lines DL1 to DLm.

[0070] Each of the pixels PX receives a first voltage
ELVDD and a second voltage ELVSS lower than the first
voltage ELVDD. The first voltage ELVDD may correspond
to the above-mentioned power voltage ELVDD (see FIG. 1).
Each of the pixels PX connects to a power line PL where the
first voltage ELVDD 1is applied. Fach of the pixels PX
connects to an initialization line RL for receiving an initial-
ization voltage Vint.

[0071] Each of the plurality of pixels PX may be electri-
cally connected to three scan lines. As shown in FIG. 1, the
pixels PX of the second pixel row may be connected to the
first to third scan lines SL1 to SL3.

[0072] Each of the plurality of pixels PX may be referred
to as the first pixel PX1 (see FIG. 1) or the second pixel PX2
(see FIG. 2) depending on the position of each pixel PX. The
operation of the first pixel PX1 and the second pixel PX2 are
substantially the same but they may have different struc-
tures.

[0073] The display panel DP may further include a plu-
rality of dummy scan lines. The display panel DP may
further include a dummy scan line connected to the pixels
PX of the first pixel row and a dummy scan line connected
to the pixels PX of the nth pixel row. Additionally, pixels PX
(hereinafter referred to as the pixels of a pixel column)
connected to one data line among the data lines DL1 to DLm
may be connected to each other. Two adjacent pixels PX
among the pixels PX of a pixel column may be electrically
connected to each other.

[0074] Each of the plurality of pixels PX includes an
organic light emitting diode and a pixel driving circuit for
controlling the light emission of the organic light emitting
diode. The pixel driving circuit may include a plurality of
thin film transistors and a capacitor. At least one of the scan
driving circuit SDC and the data driving circuit DDC may
include a thin film transistor formed through the same
process as that of the pixel driving circuit.

[0075] The scan lines SL1 to SLn, the light emitting lines
EL1 to ELn, the data lines DL1 to DLm, the power line PL,
the initialization line RL, the pixels PX, the scan driving
circuit SDC, and the data driving circuit DDC may be
formed on a base substrate in a multi-step photolithography
process. For example, in a plurality of steps including a
deposition process or a coating process, insulation layers
may be formed on the base substrate. Each of the insulation
layers may be a thin film for covering the entire display
panel DP or include at least one insulation pattern overlap-
ping a certain configuration of the display panel DP. The
insulation layers include an organic layer and/or an inor-
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ganic layer. In addition, a sealing layer for protecting the
pixels PX may be further formed on the base substrate.
[0076] FIG. 4 is an equivalent circuit diagram of a pixel
PX according to an exemplary embodiment of the present
inventive concept. FIG. 4 shows an equivalent circuit dia-
gram corresponding to the ith pixel PXi connected to the kth
data line DLk among the data lines DL1 to DLm, for
example.

[0077] The ith pixel PXi includes an organic light emitting
diode OLED and a pixel driving circuit for controlling the
organic light emitting diode OLED. A pixel driving circuit
may include six thin film transistors T1 to T6é and one
capacitor CST. Moreover, the pixel driving circuit shown in
FIG. 4 is just one example and its configuration may be
variously modified.

[0078] The pixel driving circuit may include a driving
transistor and a control transistor. The driving transistor
controls a driving current supplied to the organic light
emitting diode OLED. According to an exemplary embodi-
ment of the present inventive concept, the driving transistor
may be a first transistor TR1.

[0079] An output electrode of the first transistor TR1 is
electrically connected to the organic light emitting diode
OLED. The output electrode of the first transistor TR1 may
directly contact the anode of the organic light emitting diode
OLED or may be connected to it through another transistor.
[0080] A control electrode of a control transistor may
receive a control signal. A control signal applied to the ith
pixel PXi may include the ith scan signal Si, a data signal
Dk, an i-1th light emitting control signal Ei-1, and an ith
light emitting control signal Ei.

[0081] According to an exemplary embodiment of the
present inventive concept, the control transistor may include
the second to sixth transistors TR2 to TR6. However, the
control transistor is not limited thereto. For example, the
control transistor may include less than or more than five
thin film transistors.

[0082] A node between an output electrode of the second
transistor TR2 and an input electrode of the first transistor
TR1 is a first node N1. A node between an output electrode
of the fifth transistor TRS and an output electrode of the first
transistor TR1 is a second node N2.

[0083] The first transistor TR1 receives a power voltage
ELVDD through the third transistor TR3, and includes an
input electrode connected to the first node N1, a control
electrode connected to a first electrode of the capacitor CST,
and an output electrode connected to the organic light
emitting diode OLED through the second node N2.

[0084] The second transistor TR2 includes a control elec-
trode connected to the ith scan line SLi, an input electrode,
and an output electrode connected to the first node N1. The
input electrode of the second transistor TR2 is connected to
the control electrode of the first transistor TR1 and the first
electrode of the capacitor CST.

[0085] The third transistor TR3 includes a control elec-
trode connected to the ith light emitting control line ELi, an
input electrode connected to a power line PL, and an output
electrode connected to the first node N1. The third transistor
TR3 is turned on in response to the ith light emitting control
signal Ei.

[0086] The fourth transistor TR4 includes a control elec-
trode connected to the ith scan line SLi, an input electrode
connected to the kth data line DLk, and an output electrode.
The output electrode of the fourth transistor TR4 is con-
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nected to a second electrode of the capacitor CST and the
fifth transistor TRS. The fourth transistor TR4 is turned on
in response to the ith scan signal Si, and provides a data
signal, which is received through the input electrode, to the
capacitor CST.

[0087] The fifth transistor TR5 includes a control elec-
trode connected to the i-1th light emitting control line Ei-1,
an input electrode, and an output electrode connected to the
second node N2. The output electrode of the fifth transistor
TRS5 is connected to the second electrode of the capacitor
CST and the output electrode of the fourth transistor TR4.
The fifth transistor TR is turned on in response to the i-1th
light emitting control signal Ei-1.

[0088] The sixth transistor TR6 includes a control elec-
trode connected to the ith scan line SLi, an input electrode
connected to an initialization line RL, and an output elec-
trode connected to the organic light emitting diode OLED.
The sixth transistor TR6 is turned on in response to the ith
scan signal Si, and provides an initialization voltage Vint to
the second node N2.

[0089] Each of the first to sixth transistors TR1 to TR6
may be a P-type transistor or an N-type transistor. An
organic light emitting display device according to an exem-
plary embodiment of the present inventive concept is not
limited thereto and may include various forms of transistors.
[0090] Hereinafter, an organic light emitting display
device according to an exemplary embodiment of the pres-
ent inventive concept is described with reference to FIGS.
5A and 5B.

[0091] FIG. 5A is a partial cross-sectional view of an
organic light emitting display device 1001 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept.

[0092] The organic light emitting display device 1001
includes a base substrate SUB, a capacitor CST, and an
organic light emitting diode OLED. The first pixel PX1
includes a folding driving transistor T1 and a folding control
transistor 2.

[0093] The folding driving transistor T1 may correspond
to the first transistor TR1 shown in FIG. 4. The folding
control transistor T2 may correspond to any one of the
second to sixth transistors TR2 to TR6 shown in FIG. 4.
[0094] The folding driving transistor T1, the folding con-
trol transistor T2, the capacitor CST, and the organic light
emitting diode OLED are arranged on the base substrate
SUB.

[0095] The folding driving transistor T1 includes a first
input electrode IE1, a first output electrode OE1, a first
control electrode CE1, and a first semiconductor pattern
SP1. The folding driving transistor T1 may be a driving
transistor connected to the organic light emitting diode
OLED of the first pixel PX1. The folding control transistor
T2 includes a second input electrode IE2, a second output
electrode OFE2, a first sub control electrode CE21, and a
second semiconductor pattern SP2. The folding control
transistor T2 may be a control transistor for turning on the
second pixel PX2. The first pixel PX1 may further include
an auxiliary electrode CE22.

[0096] The capacitor CST includes a first capacitor elec-
trode CPE1 and a second capacitor electrode CPE2 over-
lapping each other. The first capacitor electrode CPE1 and
the second capacitor electrode CPE2 are disposed on the
base substrate SUB and spaced apart from each other with
a predetermined insulation layer disposed therebetween.
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[0097] The organic light emitting device OLED includes a
lower electrode AE, a first charge control layer HCL, a light
emitting layer EML, a second charge control layer ECL, and
an upper electrode CE. In this embodiment, the lower
electrode AE, the first charge control layer HCL, the light
emitting layer EML, the second charge control layer ECL,
and the upper electrode CE may respectively correspond to
an anode electrode AE, a hole control layer HCL, a light
emitting layer EML, an electron control layer ECL, and a
cathode electrode CE. However, the present inventive con-
cept is not limited thereto, and the lower electrode AE, the
first charge control layer HCL, the light emitting layer EML,
the second charge control layer ECL, and the upper elec-
trode CE may correspond to a cathode electrode, an electron
control layer, a light emitting layer, a hole control layer, and
an anode electrode, respectively.

[0098] The base substrate SUB may be a layer, a film, or
a plate, where the folding driving transistor T1, the folding
control transistor T2, and the capacitor CST are disposed.
The base substrate 110 may include, for example, a plastic
substrate, a glass substrate, and a metallic substrate. The
plastic substrate may include at least one of acrylic resin,
methacrylic resin, polyisoprene, vinyl resin, epoxy resin,
urethane resin, cellulose resin, siloxane-based resin, poly-
imide-based resin, polyamide-based resin, and perylene
resin.

[0099] A buffer layer BFL may be disposed between the
upper surface of the base substrate SUB and the folding
driving transistor T1 and the folding control transistor T2.
The buffer layer BFL may increase the coupling strength of
the base substrate SUB and conductive patterns or semicon-
ductor patterns. The buffer layer BFL may include one of an
organic material and/or an inorganic material. A barrier
layer, for preventing foreign material or other impurities
from entering, may be disposed at the upper surface of the
base substrate SUB. The buffer layer BFL and the barrier
layer may be selectively disposed/omitted.

[0100] The second semiconductor pattern SP2 is disposed
on the buffer layer BFL. The second semiconductor pattern
SP2 may include a crystalline semiconductor material. For
example, the second semiconductor pattern SP2 may include
a polycrystalline semiconductor material such as polycrys-
talline silicon.

[0101] The second semiconductor pattern SP2 may be
divided into a first area AR21 and a third area AR23
including an impurity, and a second area AR22 disposed
between the first area AR21 and the third area AR23. The
impurity may be a dopant. The first area AR21 is connected
to the second input electrode IE2 and the third area AR23 is
connected to the second output electrode OE2.

[0102] The second area AR22 may be disposed between
the first area AR21 and the third area AR23 and overlap the
first sub control electrode CE21 on a plane. The second area
AR22 may be a channel area of the folding control transistor
T2. The second area AR22 might not be doped with an
impurity.

[0103] The channel area of the folding control transistor
T2 may include a polycrystalline semiconductor material.
Accordingly, the folding control transistor T2 may have
increased mobility and this function as a driving element
with a high reliability.

[0104] A first insulation layer 10 is disposed on the second
semiconductor pattern SP2. The first insulation layer 10 may
include at least one of an inorganic material and/or an
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organic material. For example, the first insulation layer 10
may include a silicon nitride and/or a silicon oxide.

[0105] The first insulation layer 10 may be disposed on the
buffer layer BFL to cover at least a portion of the second
semiconductor pattern SP2. However, the present inventive
concept is not limited thereto, and the first insulation layer
10 may be an insulation pattern overlapping the second area
AR22 on a plane. The first insulation layer 10, according to
an exemplary embodiment of the present inventive concept,
may have various forms and is not limited to any one
embodiment described herein.

[0106] The first sub control electrode CE21 and the first
capacitor electrode CPE1 are disposed on the first insulation
layer 10. For example, the first sub control electrode CE21
and the first capacitor electrode CPE1 may be disposed on
the same layer.

[0107] The first sub control electrode CE21 overlaps the
second area AR12. The first sub control electrode CE21 may
have substantially the same shape as the second area AR22
on a plane.

[0108] A second insulation layer 20 is disposed on the first
sub control electrode CE21 and the first capacitor electrode
CPEL1. The second insulation layer 20 is disposed on the first
insulation layer 10 to cover the first sub control electrode
CE21 and the first capacitor electrode CPE1. The second
insulation layer 20 may include an organic material and/or
an inorganic material. Moreover, in a display device accord-
ing to an exemplary embodiment of the present inventive
concept, the second insulation layer 20 may be omitted.
[0109] A first semiconductor pattern SP1 is disposed on
the second insulation layer 20. The first semiconductor
pattern SP1 may include an oxide semiconductor. For
example, the oxide semiconductor may include a metal
oxide of Zinc (7Zn), Indium (In), Gallium (Ga), Tin (Sn), and
Titanium (T1) or a compound of a metal of Zn, In, Ga, Sn,
and Ti and an oxide thereof.

[0110] Moreover, the first semiconductor pattern SP1 may
include a crystallized oxide semiconductor. The crystalliza-
tion of the oxide semiconductor may have an orientation in
a vertical direction.

[0111] The first semiconductor pattern SP1 may be
divided into a first area AR11 including an impurity, a third
area AR13 including an impurity, and a second area AR12
adjacent to the first area AR11 and the third area AR13. The
first area AR11 and the third area AR13 are spaced from each
other with the second area AR12 therebetween.

[0112] Thesecond area AR12 may be a channel area of the
folding driving transistor T1. In relation to the first semi-
conductor pattern SP1, the impurity may be reduced metal
materials. The first area AR11 and the third area AR13 may
include metal materials reduced from a metal oxide that
constitutes the second area AR12. Accordingly, the folding
driving transistor T1 may lower leakage current, and thus,
function as a switching element with increased on-off char-
acteristics.

[0113] A third insulation layer 30 is disposed on the
second insulation layer 20. The third insulation layer 30
includes an inorganic material and/or an organic material.
The third insulation layer 30 overlaps the first sub control
electrode CE21 and the first capacitor electrode CPE1 and
exposes at least a portion of the first semiconductor pattern
SP1. The third insulation layer 30 may be patterned to
include a first insulation pattern 31 for covering the second
area AR12 of the first semiconductor pattern SP1 and a
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second insulation pattern 32 for exposing at least a portion
of the first area AR11 and the third area AR13. Between first
insulation pattern 31 and the second insulation pattern 32
opening parts may be provided for exposing each of the first
area AR11 and the third area AR13 of the first semiconductor
pattern SP1.

[0114] The first control electrode CE1, the auxiliary elec-
trode CE22, and the second capacitor electrode CPE2 are
disposed on the third insulation layer 30. The first control
electrode CE1 is disposed on the first insulation pattern 31.
Moreover, the scan lines SL1 to SLn may be disposed on the
same layer as the first control electrode CE1.

[0115] The second capacitor electrode CPE2 is disposed to
overlap the first capacitor electrode CPF1. The capacitor
CST forms an electric field in the second insulation layer 20
and the third insulation layer 30 disposed between the
second capacitor electrode CPE2 and the first capacitor
electrode CPE1.

[0116] The first control electrode CE1, the auxiliary elec-
trode CE22, and the second capacitor electrode CPE2 may
be disposed on the same layer. In addition, the first control
electrode CEl, the auxiliary electrode CE22, and the second
capacitor electrode CPE2 may include the same material. In
the organic light emitting display device 1001 according to
an exemplary embodiment of the present inventive concept,
the first control electrode CE1, the auxiliary electrode CE22,
and the second capacitor electrode CPE2 may be formed at
the same time under the same process by disposing the first
control electrode CE1, the auxiliary electrode CE22, and the
second capacitor electrode (CPE2) on the same layer. The
auxiliary electrode CE22 1s disposed to overlap the first sub
control electrode CE21. The auxiliary electrode CE22 may
form a capacitor together with the first sub control electrode
CE21 and may be connected in parallel to the capacitor CST.
A fourth insulation layer 40 is disposed on the first control
electrode CE1, the auxiliary electrode CE22, and the second
capacitor electrode CPE2. The fourth insulation layer 40
includes an inorganic material and/or an organic material.
[0117] The first input electrode IE1, the first output elec-
trode OF1, the second input electrode IE2, and the second
output electrode OFE2 are disposed on the fourth insulation
layer 40. Each of'the first input electrode IE1, the first output
electrode OF1, the second input electrode IE2, and the
second output electrode OE2 may penetrate at least a portion
of the first to fourth insulation layers 10, 20, 30, and 40 to
be connected to the first semiconductor pattern SP1 or the
second semiconductor pattern SP2.

[0118] For example, first input electrode IE1 and the first
output electrode OF1 are connected to the first area AR11
and the third area AR13 of the first semiconductor pattern
SP1, respectively, through first through holes OP1 penetrat-
ing the fourth insulation layer 40. The second input electrode
1E2 and the second output electrode OE2 are connected to
the first area AR21 and the third area AR23 of the second
semiconductor pattern SP2, respectively, through second
through holes OP2 penetrating the first to fourth insulation
layers 10, 20, 30, and 40. Moreover, the data lines DL1 to
DLm may be disposed on the same layer as the second input
electrode IE2 and the second output electrode OE2. Accord-
ingly, the data lines DL1 to DLm may be directly disposed
on the upper surface of the fourth insulation layer 40.
[0119] An interlayer ILD is disposed on the fourth insu-
lation layer 40. The interlayer ILD includes an inorganic
material and/or an organic material. A third through hole
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OP3 penetrating the interlayer ILD may be provided in the
interlayer ILD. The third through hole OP3 may be provided
in an area overlapping the first output electrode OFE1. For
example, the third through hole OP3 may expose the third
area AR23 of the second semiconductor pattern SP2.
[0120] A lower electrode AE is disposed on the interlayer
ILD. The lower electrode AE is connected to the first output
electrode OF1 of the folding driving transistor T1 through
the third through hole OP3. A connection part of the first
output electrode OE1 and the lower electrode AE may
correspond to the second node N2 shown in FIG. 4.
[0121] A pixel definition layer PDL is disposed on the
interlayer ILD. The pixel definition layer PDL may include
an inorganic layer and/or an organic layer. An opening part
OP-PX is provided in the pixel definition layer PDL. The
opening part OP-PX exposes at least a portion of the lower
electrode AF.

[0122] The first charge control layer HCL, the light emit-
ting layer EML, the second charge control layer ECL, and
the upper electrode CE are sequentially stacked on the lower
electrode AE. The light emitting layer EML may be a light
emitting pattern disposed in the opening part OP-PX. The
organic light emitting diode OLED generates light from the
light emitting layer EML by using a voltage difference
between the lower electrode AE and the upper electrode CE.
[0123] A display device according to an exemplary
embodiment of the present inventive concept may further
include an organic layer and/or an inorganic layer disposed
on the lower electrode CE.

[0124] FIG. 5B is a partial cross-sectional view of an
organic light emitting display device 1001 corresponding to
the second pixel PX2 of FIG. 1 according to an exemplary
embodiment of the present inventive concept.

[0125] The second pixel PX2 includes a flat driving tran-
sistor T3 and a flat control transistor T4.

[0126] The flat driving transistor T3 may correspond to the
first transistor TR1 shown in FIG. 4. In addition, the flat
control transistor T4 may correspond to any one of the
second to sixth transistors TR2 to TR6 shown in FIG. 4.
[0127] The flat driving transistor T3 includes a first input
electrode IE3, a first output electrode OE3, a first sub control
electrode CE31 and a third semiconductor pattern SP3. The
flat driving transistor T3 may be a driving transistor con-
nected to the organic light emitting diode OLED of the
second pixel PX2. The flat control transistor T4 includes a
second input electrode IE4, a second output electrode OE4,
a first sub control electrode CE41, and a fourth semicon-
ductor pattern SP4. The flat control transistor T4 may be a
control transistor for turning on the second pixel PX2. The
second pixel PX2 may further include auxiliary electrodes
CE32 and CE42.

[0128] The auxiliary electrode CE32 is disposed to over-
lap the first sub control electrode CE31 of the flat driving
transistor T3. The auxiliary electrode CE32 may form a
capacitor together with the first sub control electrode CE31
and may be connected in parallel to the capacitor CST. The
auxiliary electrode CE42 is disposed to overlap the first sub
control electrode CE41 of the flat control transistor T4. The
auxiliary electrode CE42 may form a capacitor together with
the first sub control electrode CE41 and may be connected
in parallel to the capacitor CST.

[0129] The third semiconductor pattern SP3 may be
divided into a first area AR31 including an impurity, a third
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area AR33 including an impurity, and a second area AR32
disposed between the first area AR31 and the third area
AR33.

[0130] The fourth semiconductor pattern SP4 may be
divided into a first area AR41 including an impurity, a third
area AR43 including an impurity, and a second area AR42
disposed between the first area AR41 and the third area
AR43.

[0131] The configurations of the folding control transistor
T2 shown in FIG. 5A, the flat driving transistor 13 shown in
FIG. 5B, and the flat control transistor T4 shown in FIG. 5B
may have substantially the same structure.

[0132] Thus, each of the third semiconductor pattern SP3
and the fourth semiconductor pattern SP4 may include a
polycrystalline semiconductor material such as polycrystal-
line silicon.

[0133] According to an exemplary embodiment of the
present inventive concept described with reference to FIGS.
5A and 5B, the first semiconductor pattern SP1 may include,
for example, an oxide semiconductor, and the second to
fourth semiconductor patterns SP2 to SP4 may include, for
example, polycrystalline silicon.

[0134] A transistor where a channel area has an oxide
semiconductor has less leakage current and a smaller Short
Range Uniformity (SRU) compared to a transistor formed of
a polycrystalline silicon. In this case, the transistor may be
designed to have a smaller size compared to a transistor
formed of a polycrystalline silicon with the same perfor-
mance. In an exemplary embodiment of the present inven-
tive concept, a channel length (e.g., the length of the second
area AR12) of the first semiconductor pattern SP1 may be
shorter than each of the channel lengths (e.g., the lengths of
the second areas AR22, AR32, and AR42) of the second to
fourth semiconductor patterns SP2 to SP4.

[0135] In an exemplary embodiment of the present inven-
tive concept, the size of the folding driving transistor T1 may
be smaller than the size of each of the flat driving transistor
T3 and the flat control transistor T4. The number of the first
pixels PX1 per unit area disposed in the folding part FP may
be larger than the number of the second pixels PX2 per unit
area disposed in the flat part TP.

[0136] In addition, if the size of a transistor is small, stress
on the transistor due to bending may be relatively small.
Therefore, since the first semiconductor pattern SP1 of the
folding driving transistor T1 of the first pixel PX1 includes
an oxide semiconductor, it the organic light emitting display
device 1001 can be used to prevent the degradation and
cracking of an element disposed in the folding part FP due
to the bending of the organic light emitting display device
1001.

[0137] Further, when a size of a channel area of a tran-
sistor including a channel area with an oxide semiconductor
is substantially the same size as that of a transistor including
a channel area with a polycrystalline silicon, the transistor
including the channel area with a polycrystalline silicon has
a higher durability against bending stress compared to the
transistor including the channel area with an oxide semi-
conductor.

[0138] In the organic light emitting display device 1001
according to the exemplary embodiment of the present
inventive concept described with reference to FIGS. 5A and
5B, since the second semiconductor pattern SP2 of the
folding control transistor T2 has polycrystalline silicon and
has a larger channel length compared to the first semicon-
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ductor pattern SP1, the degradation and cracking of an
element disposed in the folding part FP due to the bending
of the organic light emitting display device 1001 may be
prevented.

[0139] Hereinafter, an organic light emitting display
device 1002 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 6A and 6B.

[0140] FIG. 6A is a partial cross-sectional view of an
organic light emitting display device 1002 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 6B is a
partial cross-sectional view of an organic light emitting
display device 1002 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0141] While the folding driving transistor T1 of the
organic light emitting display device 1001 described with
reference to FIGS. 5A and 5B has a top-gate structure, there
is a difference in that the folding driving transistor T1-1 of
the organic light emitting display device 1002 described
with reference to FIGS. 6A and 6B has a bottom-gate
structure. The rest of the elements of the organic light
emitting devices 1001 and 1002 are substantially similar.
[0142] As shown in 6A, the first pixel PX1 of the organic
light emitting display device 1002 includes a folding driving
transistor T1-1, a folding control transistor T2-1, a capacitor
CST-1, and an organic light emitting diode OLED.

[0143] The folding driving transistor T1-1 includes a first
control electrode CE1-1 disposed on the second insulation
layer 20, a first semiconductor pattern SP1-1 disposed on the
fourth insulation layer 40, and a first input electrode IE1-1
and a first output electrode OEL-1 disposed on the fourth
insulation layer 40. The first control electrode CE1-1 may be
disposed between the second insulation layer 20 and the
fourth insulation layer 40. The first control electrode CE1-1
may be disposed on the same layer as the auxiliary electrode
CE22 and the second capacitor electrode CPE2.

[0144] The first semiconductor pattern SP1-1 may be
disposed on the first control electrode CE-1. The first
semiconductor pattern SP1-1 overlaps the first control elec-
trode CE1-1 in a plane view. The first input electrode IE1-1
and the first output electrode OE1-1 are disposed on the
fourth insulation layer 40 to partially cover the first semi-
conductor pattern SP1-1. The folding driving transistor T1-1
may further include an ohmic contact layer in an area
contacting each of the first input electrode IE1-1 and the first
output electrode OE1-1 of the first semiconductor pattern
SP1-1.

[0145] The folding control transistor T2-1 includes a sec-
ond semiconductor pattern SP2 disposed on the buffer layer
BFL, a first sub control electrode CE21 disposed on the first
insulation layer 10, and a second input electrode IE2 and a
second output electrode OE2 disposed on the fourth insu-
lation layer 40. The second input electrode IE2 and the
second output electrode OE2 are respectively connected to
the first area AR21 and the third area AR23 of the second
semiconductor pattern SP2 through fourth through holes
OP4 penetrating the first insulation layer 10, the second
insulation layer 20 and the fourth insulation layer 40. The
first pixel PX1 may further include the auxiliary electrode
CE22 disposed on the second insulation layer 20.

[0146] In the organic light emitting display device 1002
shown in FIGS. 6A and 6B, the first control electrode CE1-1



US 2018/0061914 Al

and the first semiconductor pattern SP1-1 are insulated from
each other by the fourth insulation layer 40. Therefore,
unlike the organic light emitting display device 1001 shown
in FIGS. 5A and 5B, the organic light emitting display
device 1002 shown in FIGS. 6A and 6B may omit the third
insulation layer 30.

[0147] Referring to FIG. 6B, the second pixel PX2 of the
organic light emitting display device 1002 includes a flat
driving transistor T3-1, a flat control transistor Td-1, a
capacitor CST-1, and an organic light emitting diode OLED.
[0148] The flat driving transistor T3-1 includes a third
semiconductor pattern SP3, a first sub control electrode
CE31, afirst input electrode IE3, and a first output electrode
OE3. The third semiconductor pattern SP3 may be divided
into a first area AR31 including an impurity, a third area
AR33 including an impurity, and a second area AR32
disposed between the first area AR31 and the third area
AR33.

[0149] The flat control transistor T4-1 includes a fourth
semiconductor pattern SP4, a first sub control electrode
CE41, a second input electrode 1E4, and a second output
electrode OF4. The fourth semiconductor pattern SP4 may
be divided into a first area AR41 including an impurity, a
third area AR43 including an impurity, and a second area
AR42 disposed between the first area AR41 and the third
area AR43.

[0150] The second pixel PX2 may include auxiliary elec-
trodes CE32 and CE42.

[0151] The configurations of the folding control transistor
T2-1 shown in FIG. 6A, the flat driving transistor T3-1
shown in FIG. 6B, and the flat control transistor T4-1 shown
in FIG. 6B may have substantially the same structure as each
other.

[0152] In the organic light emitting display device 1002
shown in FIGS. 6A and 6B, the folding driving transistor
T1-1 has a bottom-gate structure. In other words, first
semiconductor pattern SP1-1 of the folding driving transis-
tor T1-1 may have a structure disposed on the second control
electrode CE-1. Accordingly, the first input electrode IE1-1
and the first output electrode OF1-1 may directly contact the
first semiconductor pattern SP1-1 without an additional
through hole. The organic light emitting display device 1002
described with reference to FIGS. 6A and 6B may have a
similar effect, while including relatively small insulation
films with respect to the organic light emitting display
device 1001 described with reference to FIGS. 5A and 5B.
[0153] Hereinafter, an organic light emitting display
device 1003 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 7A and 7B.

[0154] FIG. 7A is a partial cross-sectional view of an
organic light emitting display device 1003 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 7B is a
partial cross-sectional view of an organic light emitting
display device 1003 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0155] Referring to 7A, the first pixel PX1 of the organic
light emitting display device 1003 includes a folding driving
transistor T1-2, a folding control transistor T2-2, a capacitor
CST-2, and an organic light emitting diode OLED.

[0156] The folding driving transistor T1-2, the capacitor
CST-2, and the organic light emitting diode OLED shown in
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FIG. 7A are substantially identical to the folding driving
transistor T1, the capacitor CST, and the organic light
emitting diode OLED shown in FIG. 5A, and thus, a
description thereof may be omitted, and the same reference
numerals may be given to corresponding components.

[0157] The folding control transistor T2-2 has substan-
tially the same structure as the folding driving transistor
T1-2.

[0158] The folding control transistor T2-2 includes a sec-
ond input electrode 1E2-2, a second output electrode OE2-2,
a second control electrode CE2-2, and a second semicon-
ductor pattern SP2-2. The second semiconductor pattern
SP2-2 may be divided into a first area AR21-2 and a third
area AR23-2 including an impurity, and a second area
AR22-2 disposed between the first area AR21-2 and the
third area AR23-2.

[0159] The second input electrode IE2-2, the second out-
put electrode OE2-2, the second control electrode CE2-2,
and the second semiconductor pattern SP2-2 of the folding
control transistor T2-2 are respectively disposed on the same
layers as and respectively have the same material as the first
input electrode IE1, the first output electrode OFE1, the first
control electrode CE1, and the first semiconductor pattern
SP1 of the folding driving transistor T1-2.

[0160] Referring to FIG. 7B, the second pixel PX2 of the
organic light emitting display device 1003 includes a flat
driving transistor T3-2, a flat control transistor T4-2, a
capacitor CST-2, and an organic light emitting diode OLED.

[0161] Since the flat driving transistor T3-2 and the flat
control transistor T4-2 shown in FIG. 7B are substantially
the same as the flat driving transistor T3 and the flat control
transistor T4 shown in FIG. 5B, its description may be
omitted, and the same reference numerals may be given to
the corresponding components.

[0162] The first semiconductor pattern SP1 and the second
semiconductor pattern SP2-2 may include an oxide semi-
conductor and the third semiconductor pattern SP3 and the
fourth semiconductor pattern SP4 may include polycrystal-
line silicon.

[0163] When a plurality of transistors included in one
pixel PX1 or PX2 have the same structure, compared to a
case where it is not, the manufacturing process may be
simpler, and as a result, the yield may be increased and the
manufacturing cost may be reduced.

[0164] According to the organic light emitting display
device 1003 according to the exemplary embodiment of the
present inventive concept described with reference to FIGS.
7A and 7B, since the first semiconductor pattern SP1 of the
folding driving transistor T1-2 of the first pixel PX1 includes
an oxide semiconductor, the degradation and cracking of an
element disposed in the folding part FP due to the bending
of the organic light emitting display device 1003 may be
prevented.

[0165] In addition, according to the organic light emitting
display device 1003, the folding driving transistor T1-2 and
the folding control transistor T2-2 included in the first pixel
PX1 have the same structure, and the flat driving transistor
T3-2 and the flat control transistor T4-2 included in the
second pixel PX2 have the same structure. Therefore, the
efficiency and cost effectiveness of the manufacturing pro-
cess may be increased.
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[0166] Hereinafter, an organic light emitting display
device 1004 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 8A and 8B.

[0167] FIG. 8A is a partial cross-sectional view of an
organic light emitting display device 1004 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 8B is a
partial cross-sectional view of the organic light emitting
display device 1004 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0168] While each of the folding driving transistor T1-2
and the folding control transistor T2-2 of the organic light
emitting display device 1003 described with reference to
FIGS. 7A and 7B has a top-gate structure, there is a
difference in that each of the folding driving transistor T1-3
and the folding control transistor T2-3 of the organic light
emitting display device 1004 described with reference to
FIGS. 8A and 8B has a bottom-gate structure. The rest of the
elements of organic light emitting devices 1003 and 1004 are
substantially similar.

[0169] The first pixel PX1 of the organic light emitting
display device 1004 includes a folding driving transistor
T1-3, a folding control transistor T2-3, a capacitor CST-3,
and an organic light emitting diode OLED.

[0170] The folding driving transistor T1-3 includes a first
control electrode CE1-3, a first semiconductor pattern SP1-
3, a first input electrode IE1-3, and a first output electrode
OE1-3.

[0171] The folding control transistor T2-3 may include a
second control electrode CE2-3, a second semiconductor
pattern SP2-3, a second input electrode 1E2-3, and a second
output electrode OE2-3.

[0172] The folding driving transistor T1-3 and the folding
control transistor T2-3 have substantially the same structure
as the folding driving transistor T1-1 shown in FIG. 6A, and
thus, a description thereof may be omitted.

[0173] Referring to FIG. 8B, the second pixel PX2 of the
organic light emitting display device 1004 includes a flat
driving transistor T3-3, a flat control transistor T4-3, a
capacitor CST-3, and an organic light emitting diode OLED.

[0174] The flat driving transistor T3-3 includes a third
semiconductor pattern SP3, a first sub control electrode
CE31. afirst input electrode IE3, and a first output electrode
OE3. The third semiconductor pattern SP3 may be divided
into a first area AR31 including an impurity, a third area
AR33 including an impurity, and a second area AR32
disposed between the first area AR31 and the third area
AR33.

[0175] The flat driving transistor T4-3 includes a fourth
semiconductor pattern SP4, a first sub control electrode
CE41, a second input electrode 1E4, and a second output
electrode OE4. The fourth semiconductor pattern SP4 may
be divided into a first area AR41 including an impurity, a
third area AR43 including an impurity, and a second area
AR42 disposed between the first area AR41 and the third
area AR43.

[0176] The second pixel PX2 may include auxiliary elec-
trodes CE32 and CE42.

[0177] The flat driving transistor T3-3 and the flat control
transistor T4-3 have substantially the same structure as the
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flat driving transistor T3-1 and the flat control transistor
T4-1 shown in FIG. 6B. Thus, a description thereof may be
omitted.

[0178] In the organic light emitting display device 1004
shown in FIGS. 8A and 8B, each of the folding driving
transistor T1-3 and the folding control transistor T2-3 may
have a bottom gate structure. The organic light emitting
display device 1004 described with reference to FIGS. 8A
and 8B may have a similar effect, while including relatively
small insulation films, with respect to the organic light
emitting display device 1003 described with reference to
FIGS. 7A and 7B.

[0179] Hereinafter, an organic light emitting display
device 1005 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 9A and 9B.

[0180] FIG. 9A is a partial cross-sectional view of an
organic light emitting display device 1005 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 9B is a
partial cross-sectional view of an organic light emitting
display device 1005 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0181] Referring to 9A, the first pixel PX1 of the organic
light emitting display device 1005 includes a folding driving
transistor T1-4, a folding control transistor T2-4, a capacitor
CST-4, and an organic light emitting diode OLED.

[0182] The folding drive transistor T1-4 includes a first
semiconductor pattern SP1-4, a first sub control electrode
CE11-4, a first input electrode 1E1-4, and a first output
electrode OE1-4. The first semiconductor pattern SP1-4
includes a first area AR11-4 including an impurity, a third
area AR13-4 including an impurity, and a second area
AR12-4 disposed between the first area AR11-4 and the third
area AR13-4.

[0183] The folding control transistor T2-4 includes a sec-
ond semiconductor pattern SP2-4, a first sub control elec-
trode CE21-4, a second input electrode 1E2-4, and a second
output electrode OF2-4. The second semiconductor pattern
SP2-4 may be divided into a first area AR21-4 including an
impurity, a third area AR23-4 including an impurity, and a
second area AR22-4 disposed between the first area AR21-4
and the third area AR23-4. The first pixel PX1 may further
include auxiliary electrodes CE12-4 and CE22-4.

[0184] A sectional structure of the folding driving transis-
tor T1-4 and the folding control transistor T2-4 is substan-
tially the same as that of the folding driving transistor T2
shown in FIG. 5A, and thus, a description thereof may be
omitted.

[0185] Referring to FIG. 9B, the second pixel PX2 of the
organic light emitting display device 1005 includes a flat
driving transistor 13-4, a flat control transistor T4-4, a
capacitor CST-4, and an organic light emitting diode OLED.

[0186] The flat driving transistor T3-4 includes a third
semiconductor pattern SP3-4, a first sub control electrode
CE31-4, a first input electrode 1E3-4, and a first output
electrode OE3-4. The third semiconductor pattern SP3-4
includes a first area AR31-4 including an impurity, a third
area AR33-4 including an impurity, and a second area
AR32-4 disposed between the first area AR31-4 and the
third area AR33-4. The second pixel PX2 may further
include an auxiliary electrode CE32-4.
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[0187] A sectional structure of the flat driving transistor
T3-4 is substantially the same as that of the flat driving
transistor T3 shown in FIG. 5B, and thus, a description
thereof may be omitted.

[0188] The flat control transistor T4-4 includes a fourth
semiconductor pattern SP4-4, a second control electrode
CE4-4, a second input electrode 1E4-4, and a second output
electrode OFE4-4. The fourth semiconductor pattern SP4-4
includes a first area AR41-4 including an impurity, a third
area AR43-4 including an impurity, and a second area
AR42-4 disposed between the first area AR41-4 and the
third area AR43-4.

[0189] A sectional structure of the flat control transistor
T4-4 is substantially the same as that of the folding driving
transistor T1 shown in FIG. 5A, and thus, a description
thereof may be omitted.

[0190] FIG. 9C is a plan view illustrating a first semicon-
ductor pattern SP1-4 of a folding driving transistor T1-4
shown in FIG. 9A.

[0191] A first semiconductor pattern SP1-4 may have a
shape extending approximately along a second direction
DR2. The first area AR11-4 and the third area AR13-4 may
be disposed apart from each other in the second direction
DR2. The second area AR12-4 disposed between the first
area AR11-4 and the third area AR13-4 connects the first
area AR11-4 and the third area AR13-4.

[0192] The second arca AR12-4 is the channel area of the
folding driving transistor T1-4. As the movement direction
of carriers in the channel area of a transistor becomes
random, the durability with respect to bending may be
increased.

[0193] In an exemplary embodiment of the present inven-
tive concept, the second area AR12-4 of the first semicon-
ductor pattern SP1-4 may be bent concavely or convexly in
a first direction DR1 perpendicular to the folding axis FX
extending in the second direction DR2 (see FIG. 1). In other
words, the bend of the second area AR12-4 extends in the
first direction DR1.

[0194] The second area AR12-4 may have a vertical length
al extending in the second direction DR2. In addition, since
the second area AR12-4 may be bent concavely or convexly
in the first direction DR1, the second area AR12-4 may
protrude away from the first area AR11-4 and the third area
AR31-4 by a protrusion length a2 extending in the first
direction DRI.

[0195] In an exemplary embodiment of the present inven-
tive concept, a ratio of the vertical length al to the protrusion
length a2 may be more than 0.3 and less than 1.

[0196] In an exemplary embodiment of the present inven-
tive concept, the second semiconductor pattern SP2-4 of the
folding control transistor T2-4 may have substantially the
same shape as the first semiconductor pattern SP1-4.
[0197] According to the organic light emitting display
device 1005 described with reference to FIGS. 9A to 9C, the
flat control transistor T4-4 of the second pixel PX2 disposed
in the flat part TP, which has a larger area than that of the
folding part FP, includes an oxide semiconductor. Therefore,
the leakage current of the second pixel PX2 may be lowered,
and the power consumption of the organic light emitting
display device 1005 may be decreased. In an exemplary
embodiment of the present inventive concept, the flat driv-
ing transistor T3-4 may have polycrystalline silicon.
[0198] The folding driving transistor T1-4 and the folding
control transistor T2-4 of the first pixel PX1 have polycrys-
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talline silicon. At least one of the folding drive transistor
T1-4 and the folding control transistor T2-4 of the first pixel
PX1 has a curved channel area. Therefore, the organic light
emitting diode display 1005 may have an increased dura-
bility against degradation from bending.

[0199] Hereinafter, an organic light emitting display
device 1006 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 10A and 10B.

[0200] FIG. 10A is a partial cross-sectional view of an
organic light emitting display device 1006 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 10B is a
partial cross-sectional view of the organic light emitting
display device 1004 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0201] While each of the folding driving transistor T1-4
and the folding control transistor T2-4 of the organic light
emitting display device 1005 described with reference to
FIGS. 9A and 9B has a top-gate structure, there is a
difference in that the flat control transistor T4-5 of the
organic light emitting display device 1006 described with
reference to FIGS. 10A and 10B has a bottom-gate structure.
The rest of the elements of the organic light emitting devices
1005 and 1006 are substantially similar.

[0202] The first pixel PX1 of the organic light emitting
display device 1006 includes a folding driving transistor
T1-5, a folding control transistor T2-5, a capacitor CST-5,
and an organic light emitting diode OLED.

[0203] The folding driving transistor T1-5 includes a first
sub control electrode CE11-5, a second sub control electrode
CE12-5, a first semiconductor pattern SP1-5, a first input
electrode IE1-5, and a first output electrode OE1-5.

[0204] The folding control transistor T2-5 includes a first
sub control electrode CE21-5, a second semiconductor pat-
tern SP2-5, a second input electrode IE2-5, and a second
output electrode OE2-5. The first pixel PX1 may further
include auxiliary electrodes CE12-5 and CE22-5. The sec-
ond sub control electrode CE12-5 may be the auxiliary
electrode CE12-5.

[0205] Since the folding driving transistor T1-5 and the
folding control transistor T2-5 have substantially the same
structure as that of the flat driving transistor T3-1 and the flat
control transistor T4-1 shown in FIG. 6B, and thus, a
description thereof may be omitted.

[0206] Referring to FIG. 10B, the second pixel PX2 of the
organic light emitting display device 1006 includes a flat
driving transistor T3-5, a flat control transistor T4-5, a
capacitor CST-5, and an organic light emitting diode OLED.

[0207] The flat driving transistor T3-5 includes a third
semiconductor pattern SP3-5, a first sub control electrode
CE31-5, a first input electrode 1E3-5, and a first output
electrode OE3-5. The flat driving transistor T3-5 has sub-
stantially the same structure as that of the flat driving
transistor T3-1 and the flat control transistor T4-1 shown in
FIG. 6B. Thus, a description thereof may be omitted. The
second pixel PX2 may further include an auxiliary electrode
CE32-5.

[0208] The flat control transistor T4-5 may include a
second control electrode CE4-5, a fourth semiconductor
pattern SP4-5, a second input electrode 1E4-5, and a second
output electrode OE4-5. Since the flat control transistor T4-5
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has substantially the same structure as that of the folding
driving transistor T1-1 shown in FIG. 6A, a description
thereof will be omitted.

[0209] In the organic light emitting display device 1006
shown in FIGS. 10A and 10B, the flat control transistor T4-5
may have a bottom gate structure. The organic light emitting
display device 1006 described with reference to FIGS. 10A
and 10B may have a similar effect, while including relatively
small insulation films, with respect to the organic light
emitting display device 1005 described with reference to
FIGS. 9A and 9B.

[0210] Hereinafter, an organic light emitting display
device 1007 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 11A and 11B.

[0211] FIG. 11A is a partial cross-sectional view of an
organic light emitting display device 1007 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 1B is a
partial cross-sectional view of an organic light emitting
display device 1007 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0212] Referring to 11A, the first pixel PX1 of the organic
light emitting display device 1007 includes a folding driving
transistor T1-6, a folding control transistor T2-6, a capacitor
CST-6, and an organic light emitting diode OLED.

[0213] The folding drive transistor T1-6 includes a first
semiconductor pattern SP1-6, a first sub control electrode
CE11-6, a first input electrode 1E1-6, and a first output
electrode OE1-6.

[0214] The folding control transistor T2-6 includes a sec-
ond semiconductor pattern SP2-6, a first sub control elec-
trode CE21-6, a second input electrode 1E2-6, and a second
output electrode OE2-6. The first pixel PX1 may further
include auxiliary electrodes CE12-6 and CE22-6.

[0215] A sectional structure of the folding driving transis-
tor T1-6 and the folding control transistor T2-6 is substan-
tially the same as that of the folding driving transistor T2
shown in FIG. 5A. Thus, a description thereof may be
omitted.

[0216] The planar shape of the first semiconductor pattern
SP1-6 of the folding driving transistor T1-6 may be sub-
stantially the same as that of the first semiconductor pattern
SP1-4 shown in FIG. 9C.

[0217] Referring to FIG. 11B, the second pixel PX2 of the
organic light emitting display device 1007 includes a flat
driving transistor T3-6, a flat control transistor T4-6, a
capacitor CST-6, and an organic light emitting diode OLED.
[0218] The flat driving transistor T3-6 includes a third
semiconductor pattern SP3-6, a first control electrode CE3-
6, a first input electrode 1E3-6, and a first output electrode
OE3-6.

[0219] The flat control transistor T4-6 includes a fourth
semiconductor pattern SP4-6, a second control electrode
CE4-6, a second input electrode IE4-6, and a second output
electrode OF4-6.

[0220] A sectional structure of each of the flat driving
transistor T3-6 and the flat control transistor T4-6 is sub-
stantially the same as that of the folding driving transistor T1
shown in FIG. 5A. Thus, a description thereof may be
omitted.

[0221] According to the organic light emitting display
device 1007 described with reference to FIGS. 11A and 11B,

Mar. 1, 2018

the flat driving transistor T3-6 and the flat control transistor
T4-6 of the second pixel PX2 disposed in the flat part TP,
which has a larger area than that of the folding part FP,
includes an oxide semiconductor. Therefore, the leakage
current of the second pixel PX2 may be lowered, and the
power consumption of the organic light emitting display
device 1007 may be decreased.

[0222] The folding driving transistor T1-6 and the folding
control transistor T2-6 of the first pixel PX1 have polycrys-
talline silicon. At least one of the folding drive transistor
T1-6 and the folding control transistor T2-6 of the first pixel
PX1 has a curved channel area. Therefore, the organic light
emitting diode display 1007 may have an increased dura-
bility against degradation from bending.

[0223] According to the organic light emitting display
device 1007 described with reference to FIGS. 1A and 11B,
the folding driving transistor T1-6 and the folding control
transistor T2-6 included in the first pixel PX1 have the same
structure as each other. The flat driving transistor T3-6 and
the flat control transistor T4-6 included in the second pixel
PX2 have the same structure as each other. Accordingly, the
manufacturing process may be relatively simpler, and so that
the yield may be increased and the manufacturing cost may
be reduced.

[0224] Hereinafter, an organic light emitting display
device 1008 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 12A and 12B.

[0225] FIG. 12A is a partial cross-sectional view of an
organic light emitting display device 1008 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 12B is a
partial cross-sectional view of the organic light emitting
display device 1008 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0226] While each of the folding driving transistor T1-6
and the folding control transistor T2-6 of the organic light
emitting display device 1007 described with reference to
FIGS. 11A and 11B has a top-gate structure, there is a
difference in that each of the flat driving transistor T3-7 and
the flat control transistor T4-7 of the organic light emitting
display device 1008 described with reference to FIGS. 12A
and 12B has a bottom-gate structure. The rest of the ele-
ments of the organic light emitting devices 1001 and 1002
are substantially similar.

[0227] The first pixel PX1 of the organic light emitting
display device 1008 includes a folding driving transistor
T1-7, a folding control transistor T2-7, a capacitor CST-7,
and an organic light emitting diode OLED.

[0228] The folding driving transistor T1-7 includes a first
sub control electrode CE11-7, a first semiconductor pattern
SP1-7, a first input electrode IE1-7, and a first output
electrode OF1-7.

[0229] The folding control transistor T2-7 includes a first
sub control electrode CE21-7, a second semiconductor pat-
tern SP2-7, a second input electrode 1E2-7, and a second
output electrode OE2-7. The first pixel PX1 may further
include auxiliary electrodes CE12-7 and CE22-7.

[0230] Since the folding driving transistor T1-7 and the
folding control transistor T2-7 have substantially the same
structure as that of the flat driving transistor T3-1 and the flat
control transistor T4-1 shown in FIG. 6B, a description
thereof may be omitted.
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[0231] Referring to FIG. 12B, the second pixel PX2 of the
organic light emitting display device 1008 includes a flat
driving transistor T3-7, a flat control transistor T4-7, a
capacitor CST-7, and an organic light emitting diode OLED.

[0232] The flat driving transistor T3-7 includes a first
control electrode CE3-7, a third semiconductor pattern SP3-
7, a first input electrode IE3-7, and a first output electrode
OE3-7.

[0233] The flat control transistor T4-7 includes a second
control electrode CE4-7, a fourth semiconductor pattern
SP4-7, a second input electrode IE4-7, and a second output
electrode OE4-7.

[0234] The flat driving transistor T3-7 and the flat control
transistor T4-7 have substantially the same structure as that
of the folding driving transistor T1-1 shown in FIG. 6A.
Thus, a description thereof may be omitted.

[0235] In the organic light emitting display device 1008
shown in FIGS. 12A and 12B, each of the flat driving
transistor T3-7 and the flat control transistor T4-7 may have
a bottom gate structure. The organic light emitting display
device 1008 described with reference to FIGS. 12A and 12B
may have a similar effect, while including relatively small
insulation films, with respect to the organic light emitting
display device 1007 described with reference to FIGS. 11A
and 11B.

[0236] Hereinafter, an organic light emitting display
device 1009 according to an exemplary embodiment of the
present inventive concept is described with reference to
FIGS. 13A and 13B.

[0237] FIG. 13A is a partial cross-sectional view of an
organic light emitting display device 1009 corresponding to
the first pixel PX1 of FIG. 1 according to an exemplary
embodiment of the present inventive concept. FIG. 13B is a
partial cross-sectional view of the organic light emitting
display device 1009 corresponding to the second pixel PX2
of FIG. 1 according to an exemplary embodiment of the
present inventive concept.

[0238] In the organic light emitting display device 1009 to
be described with reference to FIGS. 13A and 13B, the
folding driving transistor T1-8, the folding control transistor
T1-8, the flat driving transistor T3-8, and the flat control
transistor T4-8 may all have a bottom-gate structure.

[0239] The first pixel PX1 of the organic light emitting
display device 1009 includes a folding driving transistor
T1-8, a folding control transistor T2-8, a capacitor CST-8,
and an organic light emitting diode OLED.

[0240] The second pixel PX2 of the organic light emitting
display device 1009 includes a flat driving transistor T3-8, a
flat control transistor T4-8, a capacitor CST-8, and an
organic light emitting diode OLED.

[0241] The folding driving transistor T1-8 includes a first
control electrode CE1-8, a first semiconductor pattern SP1-
8, a first input electrode IF1-8, and a first output electrode
OE1-8.

[0242] The folding control transistor T2-8 may include a
first control electrode CE2-8, a second semiconductor pat-
tern SP2-8, a second input electrode IE2-8, and a second
output electrode OE2-8.

[0243] The flat driving transistor T3-8 includes a first
control electrode CE3-8, a third semiconductor pattern SP3-

8, a first input electrode IE3-8, and a first output electrode
OE3-8.
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[0244] The flat control transistor T4-8 may include a
second control electrode CE4-8, a fourth semiconductor
pattern SP4-8, a second input electrode 1E4-8, and a second
output electrode OE4-8.

[0245] Each of the folding driving transistor T1-8, the
folding control transistor T2-8, the flat driving transistor
T3-8, and the flat control transistor T4-8 has substantially
the same structure as that of the folding driving transistor
T1-1 shown in FIG. 6A. Thus, a description thereof may be
omitted.

[0246] In the organic light emitting display device 1009
shown in FIGS. 13A and 13B, each of the folding driving
transistor T1-8, the folding control transistor T2-8, the flat
driving transistor T3-8, and the flat control transistor T4-8
may have a bottom gate structure. The organic light emitting
display device 1009 described with reference to FIGS. 13A
and 13B may have a similar effect, while including relatively
small insulation films, with respect to the organic light
emitting display device 1007 described with reference to
FIGS. 12A and 12B.

[0247] 1In the organic light emitting display device 1009 to
be described with reference to FIGS. 13A and 13B, since the
folding driving transistor T1-8, the folding control transistor
T2-8, the flat driving transistor T3-8, and the flat control
transistor T4-8 have the same structure as each other, the
manufacturing process may be relatively simple, and thus,
the yield may be increased and the manufacturing cost may
be reduced.

[0248] According to an organic light emitting display
device of the present inventive concept, the deterioration and
the occurrence a crack due to the bending of an element
disposed at a folding part may be prevented.

[0249] While the present inventive concept has been
described with reference to exemplary embodiments thereof,
it will be understood by those of ordinary skill in the art that
various changes in form and details may be made thereto
without departing from the spirit and scope of the present
inventive concept as defined by the following claims.

What is claimed is:
1. An organic light emitting display device comprising:
a folding part configured to be folded along a folding axis,
wherein the folding part includes a first pixel; and
a flat part adjacent to the folding part, wherein the flat part
includes a second pixel,

wherein the first pixel comprises a first organic light
emitting diode, a first driving transistor and a first
control transistor,

wherein the first driving transistor is connected to the first
organic light emitting diode and includes a first semi-
conductor pattern, and

the first control transistor is connected to one of a plurality
of scan lines and one of a plurality of data lines and
includes a second semiconductor pattern,

the second pixel comprises a second organic light emit-
ting diode, a second driving transistor and a second
control transistor,

wherein the second driving transistor is connected to the
second organic light emitting diode and includes a third
semiconductor pattern, and

the second control transistor is connected to one of the
plurality of scan lines and one of the plurality of data
lines and includes a fourth semiconductor pattern,
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at least one of the first or second semiconductor patterns
comprises an oxide semiconductor or a polycrystalline
silicon; and

each of the third and fourth semiconductor patterns com-

prises the other of the oxide semiconductor and the
polycrystalline silicon.

2. The organic light emitting display device of claim 1,
wherein each of the second semiconductor pattern, the third
semiconductor pattern, and the fourth semiconductor pattern
comprises the polycrystalline silicon, and

the first semiconductor pattern comprises the oxide semi-

conductor.

3. The organic light emitting display device of claim 2,
wherein a length of a channel area of a first semiconductor
pattern is shorter than a length of a channel area of each of
the second, the third and the fourth semiconductor patterns.

4. The organic light emitting display device of claim 2,
wherein the first pixel is provided in plural and the second
pixel is provided in plural, and the number of the first pixels
is greater than the number of the second pixels.

5. The organic light emitting display device of claim 2,
wherein the first driving transistor further comprises a
control electrode disposed on the first semiconductor pat-
tern, the first control transistor further comprises a control
electrode disposed on the second semiconductor pattern,

the second driving transistor further comprises a control

electrode disposed on the third semiconductor pattern,
and

the second control transistor further comprises a control

electrode disposed on the fourth semiconductor pattern.

6. The organic light emitting display device of claim 2,
wherein the first driving transistor further comprises a
control electrode disposed below the first semiconductor
pattern,

the first control transistor further comprises a control

electrode disposed on the second semiconductor pat-
tern,

the second driving transistor further comprises a control

electrode disposed on the third semiconductor pattern,
and

the second control transistor further comprises a control

electrode disposed on the fourth semiconductor pattern.

7. The organic light emitting display device of claim 1,
wherein each of the first semiconductor pattern and the
second semiconductor pattern comprises the oxide semicon-
ductor, and each of the third semiconductor pattern and the
fourth semiconductor pattern comprises the polycrystalline
silicon.

8. The organic light emitting display device of claim 7,
wherein the first driving transistor further comprises a
control electrode disposed on the first semiconductor pat-
tern,

the first control transistor further comprises a control

electrode disposed on the second semiconductor pat-
tern,

the second driving transistor further comprises a control

electrode disposed on the third semiconductor pattern,
and

the second control transistor further comprises a control

electrode disposed on the fourth semiconductor pattern.

9. The organic light emitting display device of claim 7,
wherein the first driving transistor further comprises a
control electrode disposed below the first semiconductor
pattern,
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the first control transistor further comprises a control
electrode disposed below the second semiconductor
pattern,

the second driving transistor further comprises a control

electrode disposed on the third semiconductor pattern,
and

the second control transistor further comprises a control

electrode disposed on the fourth semiconductor pattern.

10. The organic light emitting display device of claim 1,
wherein each of the first semiconductor pattern, the second
semiconductor pattern, and the third semiconductor pattern
comprises the polycrystalline silicon, and the fourth semi-
conductor pattern comprises the oxide semiconductor.

11. The organic light emitting display device of claim 10,
wherein the first semiconductor pattern has a bent shape in
a direction perpendicular to the folding axis on a plane.

12. The organic light emitting display device of claim 11,
wherein the first semiconductor pattern comprises first to
third areas,

the first area and the third area are spaced apart from each

other in a direction parallel to the folding axis,

the second area connects the first area and the third area

and is a channel area,

the second area has a length extending along the folding

axis and protrudes away from the first area and the third
area by a protrusion length in the direction perpendicu-
lar to the folding axis, and

a ratio of the length of the second area to the protrusion

length is greater than or equal to 0.3 and less than or
equal to 1.

13. The organic light emitting display device of claim 1,
wherein each of the first semiconductor pattern and the
second semiconductor pattern comprises the polycrystalline
silicon, and each of the third semiconductor pattern and the
fourth semiconductor pattern comprises the oxide semicon-
ductor.

14. The organic light emitting display device of claim 13,
wherein the first semiconductor pattern has a bent shape in
a direction perpendicular to the folding axis on a plane.

15. The organic light emitting display device of claim 13,
wherein the first driving transistor further comprises a
control electrode disposed on the first semiconductor pat-
tern,

the first control transistor further comprises a control

electrode disposed on the second semiconductor pat-
tern,

the second driving transistor further comprises a control

electrode disposed on the third semiconductor pattern,
and

the second control transistor further comprises a control

electrode disposed on the fourth semiconductor pattern.

16. The organic light emitting display device of claim 13,
wherein the first driving transistor further comprises a
control electrode disposed on the first semiconductor pat-
tern,

the first control transistor further comprises a control

electrode disposed on the second semiconductor pat-
tern,

the second driving transistor further comprises a control

electrode disposed below the third semiconductor pat-
tern, and

the second control transistor further comprises a control

electrode disposed below the fourth semiconductor
pattern.
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17. The organic light emitting display device of claim 13,
wherein the first driving transistor further comprises a
control electrode disposed below the first semiconductor
pattern,

the first control transistor further comprises a control

electrode disposed below the second semiconductor
pattern, and

the second driving transistor further comprises a control

electrode disposed below the third semiconductor pat-
tern.

18. An organic light emitting display device comprising:
a folding part configured to be folded along a folding axis,
wherein the folding part includes a first pixel; and
a flat part adjacent to the folding part, wherein the flat part

includes a second pixel,

wherein the first pixel comprises a first organic light

emitting diode, a folding driving transistor and a fold-
ing control transistor,

wherein the folding driving transistor is connected to the

first organic light emitting diode and includes a first
semiconductor pattern, and
the folding control transistor is connected to one of a
plurality of scan lines and one of a plurality of data
lines and includes a second semiconductor pattern,

the second pixel comprises a second organic light emit-
ting diode, a flat driving transistor and a flat control
transistor,

wherein the flat driving transistor is connected to the

second organic light emitting diode and includes a third
semiconductor pattern, and
the flat control transistor is connected to one of the
plurality of scan lines and one of the plurality of data
lines and includes a fourth semiconductor pattern,

the first semiconductor pattern comprises an oxide semi-
conductor, and

each of the third semiconductor pattern and the fourth

semiconductor pattern comprises a polycrystalline sili-
con.

19. An organic light emitting display device comprising:
a folding part configured to be folded along a folding axis,
wherein the folding part includes a first pixel; and
a flat part adjacent to the folding part, wherein the flat part

includes a second pixel,

wherein the first pixel comprises a first organic light

emitting diode, a folding driving transistor and a fold-
ing control transistor,

wherein the folding driving transistor is connected to the

first organic light emitting diode and includes a first
semiconductor pattern, and

the folding control transistor is connected to one of a

plurality of scan lines and one of a plurality of data
lines and includes a second semiconductor pattern,
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the second pixel comprises a second organic light emit-
ting diode, a flat driving transistor and a flat control
transistor,

wherein the flat driving transistor is connected to the

second organic light emitting diode and includes a third
semiconductor pattern, and
the flat control transistor is connected to one of the
plurality of scan lines and one of the plurality of data
lines and includes a fourth semiconductor pattern;

the fourth semiconductor pattern comprises an oxide
semiconductor, and

each of the first semiconductor pattern and the second

semiconductor pattern comprises a polycrystalline sili-
con.

20. The organic light emitting display device of claim 19,
wherein the first semiconductor pattern has a bent shape in
a direction perpendicular to the folding axis on a plane.

21. An organic light emitting display device comprising:

a first part configured to be folded along a folding axis,

wherein the first part includes a first pixel; and

a second part adjacent to the first part, wherein the second

part includes a second pixel,

wherein the first pixel comprises a first organic light

emitting diode, a first driving transistor and a first
control transistor,

wherein the first driving transistor is connected to the first

organic light emitting diode and includes a first semi-
conductor pattern and a first control electrode disposed
above the first semiconductor pattern, and

the first control transistor is connected to one of a plurality

of scan lines and one of a plurality of data lines and
includes a second semiconductor pattern and a second
control electrode disposed above the second semicon-
ductor pattern, and

the second pixel comprises a second organic light emit-

ting diode, a second driving transistor and a second
control transistor,
wherein the second driving transistor is connected to the
second organic light emitting diode and includes a third
semiconductor pattern and a third control electrode
disposed above the third semiconductor pattern, and

the second control transistor is connected to one of the
plurality of scan lines and one of the plurality of data
lines and includes a fourth semiconductor pattern and a
fourth control electrode disposed below the fourth
semiconductor pattern.

22. The organic light emitting display device of claim 21,
wherein the second semiconductor pattern comprises an
oxide semiconductor, and each of the first semiconductor
pattern, the third semiconductor pattern and the fourth
semiconductor pattern comprises a polycrystalline silicon.
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