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(7) ABSTRACT

An organic light-emitting diode display is disclosed. In one
aspect, the display includes a scan line formed over a
substrate, a data line formed over the substrate, and a driving
voltage line configured to receive a driving voltage. The data
line and driving voltage line cross the scan line and are
electrically insulated from the scan line. A switching tran-
sistor is electrically connected to the scan line and the data
line and includes a switching drain electrode. A driving
transistor includes a driving source electrode electrically
connected to the switching drain electrode and a driving gate
electrode including a first storage electrode. A storage line
includes a second storage electrode overlapping the first
storage electrode. An OLED is electrically connected to the
driving transistor, the second storage electrode including an
extension at least partially overlapping the data line.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0060541 filed in
the Korean Intellectual Property Office on Apr. 29, 2015, the
entire contents of which are incorporated herein by refer-
ence.

[0002] This application relates to U.S. patent application
entitled “Organic Light-Emitting Diode Display” (applica-
tion Ser. No. ; Attorney docket: SDCYOQ.502AUS),
which is concurrently filed with this application and incor-
porated herein by reference in its entirety.

BACKGROUND

[0003] 1. Field

[0004] The described technology generally relates to an
organic light-emitting diode display.

[0005] 2. Description of the Related Technology

[0006] An organic light-emitting diode (OLED) includes
two electrodes and an interposed organic emission layer. The
OLED forms excitons by combining electrons injected from
one electrode with holes injected from another electrode at
the organic emission layer and emits light by allowing the
excitons to emit energy. An OLED display includes a matrix
of pixels where each pixel includes transistors and storage
capacitors for driving the OLED. The transistor and the
storage capacitor are configured with a plurality of wirings
including a semiconductor, a gate line, a data line, or the
like.

[0007] In this case, a change in voltage of the data line
affects a voltage of a driving gate node of the driving
transistor due to a parasitic capacitance formed between a
driving gate node and a data line connected to a driving gate
electrode of the driving transistor. The change in voltage of
the driving gate node changes a driving current flowing in
the OLED to cause a vertical crosstalk phenomenon which
leads to a change in luminance.

[0008] To prevent this phenomenon, an interval between
the data line and the driving gate node is formed to be as far
apart as possible, but as resolution increases, the size of the
pixel is reduced and a process design rule may not be
continuously reduced due to a limitation of facility specifi-
cation and photolithography process capability, such that
there is a limitation in minimizing the vertical crosstalk.
[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
can contain information that does not constitute the prior art
that is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0010] One inventive aspect relates to an OLED display
that can minimize vertical crosstalk in a high resolution
structure.

[0011] Another aspect is an OLED display, including: a
substrate; a scan line positioned on the substrate; a data line
and a driving voltage line applied with a driving voltage,
intersecting with the scan line while being insulated from the
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scan line; a switching transistor connected to the scan line
and the data line and including a switching drain electrode;
a driving transistor including a driving source electrode
connected to the switching drain electrode and a first storage
electrode which is a driving gate electrode; a storage line
including a second storage electrode overlapping with the
first storage electrode; and an OLED connected to the
driving transistor, wherein the second storage electrode
includes an extension overlapping with the data line.
[0012] The second storage electrode can be an extended
portion of the storage line and the extension can extend in a
length direction of the data line.

[0013] The second storage electrode can have an area
wider than that of the first storage electrode.

[0014] The second storage electrode can be connected to
the driving voltage line.

[0015] The OLED display can further include: a semicon-
ductor layer positioned on the substrate and including a
switching channel of the switching transistor and a driving
channel of the driving transistor; and a first gate insulating
layer positioned on the semiconductor layer.

[0016] The driving channel can be curved on a plane.
[0017] The OLED display can further include: a second
gate insulating layer positioned on the first storage electrode,
wherein the first storage electrode is positioned on the first
gate insulating layer

[0018] The second storage electrode can be positioned on
the second gate insulating layer and the first storage elec-
trode and the second storage electrode can form a storage
capacitor.

[0019] The OLED display can further include: an inter-
layer insulating layer covering the second storage electrode,
wherein the data line and the driving voltage line are
positioned on the interlayer insulating layer.

[0020] The OLED display can further include: a light
emission control line extending parallel with the scan line
and transferring a light emission control signal, and an
operation control transistor turned on by the light emission
control signal to transfer the driving voltage to the driving
transistor.

[0021] The operation control transistor can include: an
operation control gate electrode which is a portion of the
light emission control line; an operation control channel
overlapping the operation control gate electrode and posi-
tioned on the semiconductor layer; and an operation control
source electrode and an operation control drain electrode
positioned on the semiconductor layer and each positioned
at both sides of the operation control channel.

[0022] The OLED display can further include: a passiva-
tion layer covering the interlayer insulating layer, wherein
the OLED includes a pixel electrode positioned on the
passivation layer, an organic emission layer positioned on
the pixel electrode, and a common electrode positioned on
the organic emission layer.

[0023] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a substrate; a scan line formed
over the substrate; a data line formed over the substrate; a
driving voltage line configured to receive a driving voltage,
wherein the data line and driving voltage line cross the scan
line and are electrically insulated from the scan line; a
switching transistor electrically connected to the scan line
and the data line and including a switching drain electrode;
a driving transistor including a driving source electrode
electrically connected to the switching drain electrode and a
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driving gate electrode including a first storage electrode; a
storage line including a second storage electrode overlap-
ping the first storage electrode in the depth dimension of the
OLED display; and an OLED electrically connected to the
driving transistor, wherein the second storage electrode
includes an extension at least partially overlapping the data
line in the depth dimension of the OLED display.

[0024] In the above OLED display, the extension includes
an extended portion of the storage line which extends in a
length direction of the data line.

[0025] In the above OLED display, the second storage
electrode has an area greater than that of the first storage
electrode.

[0026] In the above OLED display, the second storage
electrode is electrically connected to the driving voltage line.
[0027] The above OLED display further comprises: a
semiconductor layer formed over the substrate and including
a switching channel of the switching transistor and a driving
channel of the driving transistor; and a first gate insulating
layer formed over the semiconductor layer.

[0028] In the above OLED display, the driving channel is
non-linear.
[0029] The above OLED display further comprises a sec-

ond gate insulating layer formed over the first storage
electrode, wherein the first storage electrode is formed over
the first gate insulating layer.

[0030] In the above OLED display, the second storage
electrode is formed over the second gate insulating layer,
wherein the first and second storage electrode form a storage
capacitor.

[0031] The above OLED display further comprises an
interlayer insulating layer formed over the second storage
electrode, wherein the data line and the driving voltage line
are formed over the interlayer insulating layer.

[0032] The above OLED display further comprises: a light
emission control line extending substantially in parallel with
the scan line and configured to transfer a light emission
control signal; and an operation control transistor configured
to be turned on based on the light emission control signal
and transfer the driving voltage to the driving transistor.
[0033] In the above OLED display, the operation control
transistor includes: the light emission control line configured
to function as an operation control gate electrode of the
operation control transistor; an operation control channel
overlapping the operation control gate electrode in the depth
dimension of the OLED display and formed over the semi-
conductor layer; and an operation control source and drain
electrodes formed over the semiconductor layer and each
located at opposing sides of the operation control channel.
[0034] The above OLED display further comprises a pas-
sivation layer formed over the interlayer insulating layer,
wherein the OLED includes: a pixel electrode formed over
the passivation layer; an organic emission layer formed over
the pixel electrode; and a common electrode positioned on
the organic emission layer.

[0035] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a scan line; a data line crossing
the scan line and configured to receive a driving voltage; and
a storage capacitor including first and second storage elec-
trodes, wherein the second storage electrode includes an
extension at least partially overlapping the data line in the
depth dimension of the OLED display, and wherein the scan
line and the extension do not overlap each other in the depth
dimension of the OLED display.

Nov. 3,2016

[0036] The above OLED display further comprises a driv-
ing transistor including the first storage electrode configured
to function as a driving gate electrode of the driving tran-
sistor.

[0037] In the above OLED display, a portion of the first
storage electrode does not overlap the second storage elec-
trode in the depth dimension of the OLED display.

[0038] In the above OLED display, the second storage
electrode is polygonal.

[0039] In the above OLED display, the second storage
electrode has a step shape and includes an upper portion and
a lower portion.

[0040] In the above OLED display, only the upper portion
of the second storage electrode overlaps the driving gate
electrode in the depth dimension of the OLED display.

[0041] The above OLED display further comprises a
switching transistor including a switching drain electrode,
wherein the driving transistor further includes a driving
source electrode, and wherein the lower portion of the
overlaps the switching drain electrode and the drive source
electrode in the depth dimension of the OLED display.

[0042] The above OLED display further comprises a light
emission control line configured to receive a light emission
control signal, wherein the light emission control line and
the second storage electrode do not overlap in the depth
dimension of the OLED display.

[0043] According to at least one of the disclosed embodi-
ments, it is possible to minimize the parasitic capacitance
from occurring between the data line and the driving gate
electrode. Therefore, it is possible to minimize the vertical
crosstalk by minimizing the kick back voltage due to the
parasitic capacitor to make the change in the driving gate
voltage Vg of the driving gate electrode small

[0044] Further, it is possible to expand the driving range of
the driving gate-source voltage Vgs between the driving gate
electrode and the driving source electrode by minimizing the
kickback voltage due to the parasitic capacitor to increase
the data voltage. Therefore, it is possible to increase the
resolution of the OLED display and improve the display
quality by more elaborately controlling the gray scale of
light emitted from the OLED.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1is an equivalent circuit diagram of one pixel
of an OLED display according to an exemplary embodi-
ment.

[0046] FIG. 2 is a timing diagram of a signal applied to a
pixel of the OLED display according to the exemplary
embodiment.

[0047] FIG. 3 is a diagram schematically illustrating a

plurality of transistors and a capacitor of an OLED display
according to an exemplary embodiment.

[0048] FIG. 4 is a detailed layout view of FIG. 3.

[0049] FIG. 5 is a cross-sectional view of the OLED
display of FIG. 4 taken along the line V-V.

[0050] FIG. 6 is a cross-sectional view of the OLED
display of FIG. 4 taken along the line VI-VI.

[0051] FIG. 7 is a diagram schematically illustrating a
plurality of transistors and a capacitor of an OLED display
according to another exemplary embodiment.
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DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0052] The described technology will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments are shown. As those
skilled in the art would realize, the described embodiments
can be modified in various different ways, all without
departing from the spirit or scope of the described technol-
ogy.

[0053] Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0054] In addition, the size and thickness of each configu-
ration shown in the drawings are arbitrarily shown for
understanding and ease of description, but the described
technology is not limited thereto. In the drawings, the
thickness of layers, films, panels, regions, eftc., are exagger-
ated for clarity. In the drawings, for understanding and ease
of description, the thickness of some layers and areas is
exaggerated.

[0055] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements. Further, throughout the present specifica-
tion, it will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements can also be present. Further, in the
specification, the word “on” or “over” means positioning on
or below the object portion, but does not essentially mean
positioning on the upper side of the object portion based on
a gravity direction.

[0056] Further, throughout the specification, the word “on
plane” means viewing an object portion from the top and the
word “on section” means viewing a section of an object
portion, which is vertically taken along, from a side. In this
disclosure, the term “substantially” includes the meanings of
completely, almost completely or to any significant degree
under some applications and in accordance with those
skilled in the art. The term “connected” can include an
electrical connection.

[0057] Further, the number of thin film transistors (TFTs)
and capacitors is not limited to the number illustrated in the
accompanying drawings and an OLED display can be
formed in various structures in which one pixel can include
a plurality of transistors and at least one capacitor and is
further provided with a separate wiring or does not include
the existing wirings. Here, the pixel means a minimum unit
which displays an image and the OLED display displays an
image through a plurality of pixels.

[0058] Hereinafter, an OLED display according to an
exemplary embodiment will be described in detail with
reference to FIG. 1. FIG. 1 is an equivalent circuit diagram
of one pixel of an OLED display according to an exemplary
embodiment.

[0059] As illustrated in FIG. 1, one pixel 1 of the OLED
display according to the exemplary embodiment includes a
plurality of signal lines 151, 152, 153, 158, 171, 172, and
192, a plurality of transistors T1, T2, T3, T4, T5, T6, and T7
which are connected to the signal lines 151, 152, 153, 158,
171, 172, and 192, a storage capacitor Cst, and an OLED.
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[0060] The transistors T1, T2, T3, T4, T5, T6, and T7
include a driving transistor T1, a switching transistor T2, a
compensation transistor T3, an initialization transistor T4,
an operation control transistor T5, a light emission control
transistor T6, and a bypass transistor T7.

[0061] The signal lines 151, 152, 153, 158, 171, 172, and
192 includes a scan line 151 which transfers a scan signal
Sn, a previous scan line 152 which transfers a previous scan
signal Sn-1 to the initialization transistor T4, a light emis-
sion control line 153 which transfers a light emission control
signal EM to the operation control transistor TS and the light
emission control transistor T6, a bypass control layer 158
which transfers a bypass signal BP to the bypass transistor
T7, a data line 171 which intersects with the scan line 151
and transfers a data signal Dm, a driving voltage line 172
which transfers a driving voltage ELVDD and is formed in
approximately parallel with the data line 171, and an ini-
tialization voltage line 192 which transfers an initialization
voltage Vint initializing the driving transistor T1.

[0062] A gate electrode G1 of the driving transistor T1 is
connected to one terminal Cstl of the storage capacitor Cst,
a source electrode S1 of the driving transistor T1 is con-
nected to the driving voltage line 172 via the operation
control transistor T5, and a drain electrode D1 of the driving
transistor T1 is electrically connected to an anode of the
OLED via the light emission control transistor T6. The
driving transistor T1 receives the data signal Dm depending
on a switching operation of the switching transistor T2 to
supply a driving current Id to the OLED.

[0063] A gate electrode G2 of the switching transistor T2
1s connected to the scan line 151, and a source electrode S2
of the switching transistor T2 is connected to the data line
171. A drain electrode D2 of the switching transistor T2 is
connected to the driving voltage line 172 via the operation
control transistor T5, while being connected to the source
electrode S1 of the driving transistor T1. The switching
transistor T2 is turned on depending on the scan signal Sn
which is transferred through the scan line 151 to perform a
switching operation of transferring the data signal Dm
transferred to the data line 171 to the source electrode S1 of
the driving transistor T1.

[0064] A gate electrode G3 of the compensation transistor
T3 is connected to the scan line 151, and a source electrode
S3 of the compensation transistor T3 is connected to the
anode of the OLED via the light emission control transistor
T6 while being connected to the drain electrode D1 of the
driving transistor T1. A drain electrode D3 of the compen-
sation transistor T3 is connected to a drain electrode D4 of
the initialization transistor T4, one terminal Cstl of the
storage capacitor Cst, and the gate electrode G1 of the
driving transistor T1 together. The compensation transistor
T3 is turned on depending on the scan signal Sn which is
transferred through the scan line 151 to connect between the
gate electrode G1 and the drain electrode D1 of the driving
transistor T1 so as to be diode-connected to the driving
transistor T1.

[0065] A gate electrode G4 of the initialization transistor
T4 is connected to the previous scan line 152, and the source
electrode S4 of the initialization transistor T4 is connected
to the initialization voltage line 192. The drain electrode D4
of the initialization transistor T4 is connected to one terminal
Cstl of the storage capacitor Cst via the drain electrode D3
of the compensation transistor T3 and the gate electrode G1
of the driving transistor T1 together. The initialization
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transistor T4 is turned on depending on the previous scan
signal Sn-1 which is transferred through the previous scan
line 152 to transfer the initialization voltage Vint to the gate
electrode G1 of the driving transistor T1 so as to perform the
initialization operation which initializes a gate voltage of the
gate electrode G1 of the driving transistor T1.

[0066] A gate electrode G5 of the operation control tran-
sistor T5 1s connected to the light emission control line 153,
and the source electrode S5 of the operation control tran-
sistor T5 is connected to the driving voltage line 172. The
drain electrode D5 of the operation control transistor T5 is
connected to the source electrode S1 of the driving transistor
T1 and the drain electrode D2 of the switching transistor T2.
[0067] A gate electrode G6 of the light emission control
transistor T6 is connected to the light emission control line
153, and a source electrode S6 of the light emission control
transistor T6 is connected to the drain electrode D1 of the
driving transistor T1 and the source electrode S3 of the
compensation transistor T3. A drain electrode D6 of the light
emission control transistor T6 is electrically connected to the
anode of the OLED. The operation control transistor T5 and
the light emission control transistor T6 are substantially
simultaneously (or concurrently) turned on depending on the
light emission control signal EM which is transferred
through the light emission control line 153 and thus the
driving voltage ELVDD is compensated by the diode-con-
nected driving transistor T1 and then is transferred to the
OLED.

[0068] A gate electrode G7 of the bypass transistor T7 is
connected to the bypass control line 158, and a source
electrode S7 of the bypass transistor T7 is connected to the
drain electrode D6 of the light emission control transistor T6
and the anode of the OLED together. A drain electrode D7
of the bypass transistor T7 is connected to the initialization
voltage line 192 and the source electrode S4 of the initial-
ization thin film transistor T4 together. Here, the bypass
control line 158 is connected to the previous scan line 152
and therefore the bypass signal BP is the same as the
previous scan signal Sn-1.

[0069] The other terminal Cst2 of the storage capacitor Cst
is connected to the driving voltage line 172 and a cathode of
the OLED is connected to the common voltage line 741
through which a common voltage ELVSS is transferred.
[0070] Meanwhile, the exemplary embodiment describes
a 7tr 1 cap (7 transistor, 1 capacitor) structure including the
bypass transistor T7 but is not limited thereto, and the
number of transistors and the number of capacitors can be
variously changed.

[0071] Hereinafter, a detailed operation process of one
pixel of the OLED display according to the exemplary
embodiment will be described in detail with reference to
FIG. 2.

[0072] FIG. 2 is a timing diagram of a signal applied to a
pixel of the OLED display according to the exemplary
embodiment.

[0073] First, a low-level previous scan signal Sn-1 is
supplied through the previous scan line 152 for an initial-
ization period. Next, the initialization transistor T4 is turned
on depending on the low-level previous scan signal Sn-1,
and the initialization voltage Vint is connected to the gate
electrode G1 of the driving transistor T1 from the initial-
ization voltage line 192 through the initialization transistor
T4. Then, the driving transistor T1 is initialized by the
initialization voltage Vint.
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[0074] Next, the low-level scan signal Sn is supplied
through the scan line 151 for a data programming period
[0075] Next, the switching transistor T2 and the compen-
sation transistor T3 are turned on depending on the low-level
scan signal Sn. In this case, the driving transistor T1 is
diode-connected by the turned-on compensation transistor
T3 and is biased forward.

[0076] Next, a compensation voltage Dm+Vth (Vth is a
negative value), which includes the data signal Dm supplied
from the data line 171 added by a threshold voltage (Vth) of
the driving transistor T1, is applied to the gate electrode G1
of the driving transistor T1. The driving voltage ELVDD and
the compensation voltage Dm+Vth is applied to both ter-
minal of the storage capacitor Cst and a charge correspond-
ing to the difference in voltage between both terminals of the
storage capacitor Cst is stored in the storage capacitor Cst.
[0077] Next, the light emission control signal EM supplied
from the light emission control line 153 is changed from a
high level to a low level for an emission period. Next, the
operation control transistor T5 and the light emission control
transistor T6 are turned on by the low-level light emission
control signal EM for the emission period.

[0078] Next, a driving current Id corresponding to a volt-
age difference between the gate voltage Vg of the gate
electrode G1 of the driving transistor T1 and the driving
voltage ELVDD is generated. And the driving current Id is
supplied to the OLED through the light emission control
transistor T6. A gate-source voltage Vgs of the driving
transistor T1 is maintained at ‘(Dm+Vth)-ELVDD’ by the
storage capacitor Cst for the emission period and depending
on a current-voltage relationship of the driving transistor T1,
the driving current Id is substantially proportional to a
square ‘(Dm-ELVDD)?’ of a value obtained by subtracting
the threshold voltage from the source-gate voltage. There-
fore, the driving current Id is determined independent of the
threshold voltage Vth of the driving transistor T1.

[0079] In this case, the bypass transistor T7 receives a
bypass signal BP from the bypass control line 158. The
bypass signal BP is a predetermined level of voltage which
can always turn off the bypass transistor T7. And the bypass
transistor T7 transfers a voltage having a transistor off level
to the gate electrode G7, such that the bypass transistor T7
is always turned off and some of the driving current Id exits
to a bypass current Ibp through the bypass transistor T7 in
the state in which the bypass transistor T7 is turned off.
[0080] When the OLED emits light even though a mini-
mum current of the driving transistor T1 displaying a black
image flows as a driving current, the black image is not
properly displayed. Therefore, the bypass transistor T7 of
the OLED display according to the exemplary embodiment
can disperse some of the minimum current of the driving
transistor T1 to current paths other than a current path to the
OLED as the bypass current Ibp. Here, the minimum current
of the driving transistor T1 means a current under the
condition that the gate-source voltage Vgs of the driving
transistor T1 is less than the threshold voltage Vth and thus
the driving transistor T1 is turned off. The minimum driving
current (e.g., current which is equal to or less than about 10
pA) under the condition that the driving transistor T1 is
turned off is transferred to the OLED and is represented by
an image of black luminance. When the minimum driving
current representing the black image flows, the effect of the
bypass transfer of the bypass current Ibp is large but when
a large driving current representing an image like a general
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image or a white image flows, an effect of the bypass current
Ibp can be less. Therefore, when the driving current repre-
senting the black image flows, a light emitting current loled
of the OLED which is reduced as much as a current amount
of the bypass current Tbp which exits from the driving
current Id through the bypass transistor T7 has a minimum
current amount so as to certainly represent the black image.
Therefore, the accurate black luminance image is achieved
by using the bypass transistor T7 to improve a contrast ratio.
In FIG. 2, the bypass signal BP is the same as the previous
scan signal Sn-1, but is not necessarily limited thereto.
[0081] Hereinafter, the detailed structure of the OLED
display according to the exemplary embodiment to which
the structure is applied will be described in detail with
reference to FIGS. 3 to 6.

[0082] FIG. 3 is a diagram schematically illustrating a
plurality of transistors and a capacitor of an OLED display
according to an exemplary embodiment. FIG. 4 is a detailed
layout view of one pixel of FIG. 3. FIG. 5 is a cross-sectional
view of the OLED display of FIG. 4 taken along the line
V-V. FIG. 6 is a cross-sectional view of the OLED display
of FIG. 4 taken along the line VI-VI.

[0083] Hereinafter, a detailed plane structure of the OLED
display according to the exemplary embodiment will first be
described with reference to FIGS. 3 and 4 and a detailed
cross section structure thereof will be described with refer-
ence to FIGS. 5 and 6.

[0084] First, as illustrated in FIG. 3, the OLED display
according to the exemplary embodiment applies the scan
signal Sn, the previous scan signal Sn-1, the light emission
control signal EM, and the bypass signal BP, respectively,
and includes the scan line 151, the previous scan line 152,
and the light emission control line 153, and the bypass
control line 158 which are formed along a row direction.
Further, the pixel unit P1 includes the data line 171 and the
driving voltage line 172 which intersect with the scan line
151, the previous scan line 152, the light emission control
line 153, and the bypass control line 158 and applies the data
signal Dm and the driving voltage ELVDD to the pixel 1,
respectively. The initialization voltage Vint is transferred
from the initialization voltage line 192 to the compensation
transistor T3 via the initialization transistor T4.

[0085] Further, the pixel 1 is provided with the driving
transistor T1, the switching transistor T2, the compensation
transistor T3, the initialization transistor T4, the operation
control transistor T5, the light emission control transistor T6,
the bypass transistor T7, the storage capacitor Cst, and the
OLED. The OLED includes a pixel electrode 191, an
organic emission layer 370, and a common electrode 270. In
this case, the compensation transistor T3 and the initializa-
tion transistor T4 are configured of a transistor having a dual
gate structure to cut off a leakage current.

[0086] Each channel of the driving transistor T1, the
switching transistor T2, the compensation transistor T3, the
initialization transistor T4, the operation control transistor
T5, the light emission control transistor T6, and the bypass
transistor T7 is formed inside one connected semiconductor
layer 130 which can be curved in various shapes. The
semiconductor layer 130 can be formed of a polycrystalline
semiconductor material or an oxide semiconductor material.
The oxide semiconductor can include any one of an oxide of
titanium (T1), hafnium (Hf), zirconium (Zr), aluminum (Al),
tantalum (Ta), germanium (Ge), zinc (Zn), gallium (Ga), tin
(Sn), or indium (In), and an indium-gallium-zinc oxide
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(InGaZnQ,), an indium-zinc oxide (Zn—In—0), a zinc-tin
oxide (Zn—Sn—0), an indium-gallium oxide (In—Ga—
0), an indium-tin oxide (In—Sn—0), an indium-zirconium
oxide (In—7r—0), an indium-zirconium-zinc oxide (In—
Zr—7n—0), an indium-zirconium-tin oxide (In—Zr—
Sn—O0), an indium-zirconium-gallium oxide (In—Zr—
Ga—0), an indium-aluminum oxide (In—Al—QO), an
indium-zinc-aluminum oxide (In—Zn—AIl—0), an indium-
tin-aluminum oxide (In—Sn—Al—O), an indium-alumi-
num-gallium oxide (In—Al—Ga—O0), an indium-tantalum
oxide (In—Ta—O0), an indium-tantalum-zinc oxide (In—
Ta—7n—0), an indium-tantalum-tin oxide (In—Ta—Sn—
0), an indium-tantalum-gallium oxide (In—Ta—Ga—0),
an indium-germanium oxide (In—Ge—O0), an indium-ger-
manium-zinc oxide (In—Ge—7n—0), an indium-germa-
nium-tin oxide (In—Ge—Sn—O0), an indium-germanium-
gallium oxide (In—Ge—Ga—0), a titanium-indium-zinc
oxide (Ti—In—7n—0), and a hafnium-indium-zinc oxide
(Hf—In—7n—0), which are composite oxides thereof.
When the semiconductor layer 130 is formed of the oxide
semiconductor, a separate protective layer can be added to
protect the oxide semiconductor material which is vulner-
able to external environments, such as high temperature.

[0087] The semiconductor layer 130 includes a channel
which is channel-doped with N-type impurity or P-type
impurity. A source doping region and a drain doping region
are formed at both sides of the channel and have a doping
concentration higher than that of the doping impurity which
is doped in the channel. According to the exemplary embodi-
ment of the exemplary embodiment, the source doping
region and the drain doping region each correspond to the
source electrode and the drain electrode. The source elec-
trode and the drain electrode which are formed in the
semiconductor layer 130 can be formed by doping only the
corresponding region. Further, the region between the
source electrodes and the drain electrodes of different tran-
sistors in the semiconductor layer 130 is doped, and thus the
source electrodes can be electrically connected to the drain
electrodes.

[0088] As illustrated in FIG. 4, a channel 131 includes a
driving channel 131a which is formed in the driving tran-
sistor T1, a switching channel 1315 which is formed in the
switching transistor T2, a compensation channel 131¢ which
is formed in the compensation transistor T3, an initialization
channel 1314 which is formed in the initialization transistor
T4, an operation control channel 131e which is formed in the
operation control transistor T5, a light emission control
channel 131/ which is formed in the light emission control
transistor T6, and a bypass channel 131g which is formed in
the bypass transistor T7.

[0089] The driving transistor T1 includes the driving chan-
nel 131q, a driving gate electrode 155a, a driving source
electrode 1364, and a driving drain electrode 137a. The
driving channel 131a can be curved and can have a mean-
dering shape or a zigzag shape. As such, as the driving
channel 131a having the bent shape is provided and thus the
driving channel 131a formed long within the narrow space
can be provided. Therefore, the driving range of the gate
voltage Vgs applied to the driving gate electrode 1554 is
widened by the long formed driving channel 131a. Since the
driving range of the gate voltage Vg is wide, it is possible to
control more delicately gray scale of light emitted from the
OLED by changing a magnitude of the gate voltage Vg,
thereby increasing a resolution of the OLED display and
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improving a display quality. The shape of the driving
channel 131 is variously changed and thus various exem-
plary embodiments such as ‘reverse S°, ‘S°, ‘M’, “W’, and
the like can be possible.

[0090] The driving gate electrode 155a overlaps the driv-
ing channel 131qa and the driving source electrode 136a and
the driving drain electrode 137a are each formed at both
sides of the driving channel 131a, while being adjacent to
each other. The driving gate electrode 1554 is connected to
a first data connecting member 174 through a contact hole
61.

[0091] The switching transistor T2 includes a switching
channel 1315, a switching gate electrode 1555, a switching
source electrode 1365, and a switching drain electrode 1375.
The switching gate electrode 15556 which is some of the
portion extending downward from the scan line 151 overlaps
the switching channel 1315 and the switching source elec-
trode 1365 and the switching drain electrode 1375 are each
formed at both sides of the switching channel 1315, while
being adjacent to each other. The switching source electrode
1365 is connected to the data line 171 through a contact hole
62.

[0092] The compensation transistor T2 is formed in two to
prevent a leakage current and includes a first compensation
transistor T3-1 and a second compensation transistor T3-2
which are adjacent to each other. The first compensation
transistor T3-1 is positioned around the scan line 151 and the
second compensation transistor T3-2 is positioned around a
protrusion of the scan line 151. The first compensation
transistor T3-1 includes a first compensation channel 131¢1,
a first compensation gate electrode 155¢1, a first compen-
sation source electrode 136¢1, and a first compensation
drain electrode 137¢l and the second compensation transis-
tor T3-2 includes a second compensation channel 131¢2, a
second compensation gate electrode 155¢2, a second com-
pensation source electrode 136¢2, and a second compensa-
tion drain electrode 137¢2.

[0093] The first compensation gate electrode 155¢1 which
is a portion of the scan line 151 overlaps with the first
compensation channel 131¢1 and the first compensation
source electrode 136¢1 and the first compensation drain
electrode 137¢1 are each formed to be adjacent to both sides
of the first compensation channel 131c¢1. The first compen-
sation source electrode 136¢1 is connected to the light
emission control source electrode 136/ 'and the driving drain
electrode 1374, and the first compensation drain electrode
137¢1 is connected to the second compensation source
electrode 136¢2.

[0094] The second compensation gate electrode 155¢2
which is a protrusion protruding upward from the scan line
151 overlaps with the second compensation channel 131¢2.
The second compensation source electrode 136¢2 and the
second compensation drain electrode 137¢2 are each formed
to be adjacent to both sides of the second compensation
channel 131¢2. The second compensation drain electrode
137¢2 is connected to a first data connecting member 174
through a contact hole 63.

[0095] The initialization transistor T4 is formed in two to
prevent a leakage current and includes a first initialization
transistor T4-1 and a second initialization transistor T4-2
which are adjacent to each other. The first initialization
transistor T4-1 is positioned around the previous scan line
152. The second initialization transistor T4-2 is positioned
around the protrusion of the previous scan line 152. The first
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initialization transistor T4-1 includes a first initialization
channel 13141, a first initialization gate electrode 15541, a
first initialization source electrode 13641, and a first initial-
ization drain electrode 137d41. The second initialization
transistor T4-2 includes a second initialization channel
13142, a second initialization gate electrode 15542, a second
initialization source electrode 13642, and a second initial-
ization drain electrode 13742.

[0096] The first initialization gate electrode 15541, which
is a portion of the previous scan line 152, overlaps with the
first initialization channel 13141 and is formed to be adja-
cent to both sides of the first initialization channel 131d1.
The first initialization source electrode 13641 is connected
to the second data connecting member 175 through a contact
hole 64. The first initialization drain electrode 13741 is
connected to the second initialization source electrode
13642.

[0097] The second initialization gate electrode 15542,
which is a protrusion protruding downward from the previ-
ous scan line 152, overlaps the second initialization channel
13142. The second initialization source electrode 13642 and
the second initialization drain electrode 13742 are each
formed to be adjacent to both sides of the second initializa-
tion channel 13142. The second initialization drain electrode
13742 is connected to a first data connecting member 174
through a contact hole 63.

[0098] As such, the compensation transistor T3 is formed
in two including the first compensation transistor T3-1 and
the second compensation transistor T3-2. The initialization
transistor T4 is formed in two including the first initializa-
tion transistor T4-1 and the second initialization transistor
T4-2 to cut off an electron moving path of the channels
131c1, 131c2, 13141, and 13142 in an off state, thereby
effectively preventing the leakage current from occurring.
[0099] The operation control transistor T5 includes an
operation control channel 131e, an operation control gate
electrode 155¢, an operation control source electrode 136e,
and an operation control drain electrode 137e. The operation
control gate electrode 155¢, which is a portion of the light
emission control line 153, overlaps the operation control
channel 131e. The operation control source electrode 136e
and the operation control drain electrode 137e¢ are each
formed at both sides of the operation control channel 131e
while being adjacent to each other. The operation control
source electrode 136e is connected to a portion of the driving
voltage line 172 through a contact hole 65.

[0100] The light emission control transistor T6 includes a
light emission control channel 131f, a light emission control
gate electrode 155f, a light emission control source electrode
136f, and a light emission control drain electrode 137f. The
light emission control gate electrode 155f, which is a portion
of the light emission control line 153, overlaps the light
emission control channel 131/ The light emission control
source electrode 136/ and the light emission control drain
electrode 137/ are each formed at both sides of the light
emission control channel 131f while being adjacent to each
other. The light emission control drain electrode 1371 is
connected to a third data connecting member 179 through a
contact hole 66.

[0101] The bypass thin film transistor T7 includes a
bypass channel 131g, a bypass gate electrode 155g, a bypass
source electrode 136g, and a bypass drain electrode 137g.
The bypass gate electrode 155g, which is a portion of the
bypass control line 158, overlaps the bypass channel 131g.
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The bypass source electrode 136g and the bypass drain
electrode 137g are each formed at both sides of the bypass
channel 131g, while being adjacent to each other. The
bypass source electrode 136g is connected to the third data
connecting member 179 through a contact hole 81, and the
bypass drain electrode 137g is directly connected to the first
initialization source electrode 13641.

[0102] One end of the driving channel 131a of the driving
transistor T1 is connected to the switching drain electrode
1376 and the operation control drain electrode 137e. And the
other end of the driving channel 131a is connected to the
compensation source electrode 136¢ and the light emission
control source electrode 136f.

[0103] The storage capacitor Cst includes the first storage
electrode 155q and the second storage electrode 156, and the
second gate insulating layer 142 formed therebetween. The
first storage electrode 155a corresponds to the driving gate
electrode 155a.

[0104] The second storage electrode 156 is an extended
portion in a data line extending direction from the storage
line 126 and occupies the wider area than the driving gate
electrode 1554 and completely covers the driving gate
electrode 155a4.

[0105] For example, according to the exemplary embodi-
ment, the second storage electrode 156 includes an exten-
sion 156a extending in the extending direction of the scan
line 151 to overlap with the data line 171. That is, a portion
of the data line 171 overlaps the extension of the second
storage electrode 156.

[0106] In the viewpoint of the length direction of the data
line, the width of the area in which the extension 156a
overlaps the data line 171 can be less than that of the area
in which the first storage electrode 1554 overlaps with the
second storage electrode 156. That is, the width of the
extension 156a can be less than that of the second storage
electrode 156 which overlaps the first storage electrode
155a.

[0107] Meanwhile, the parasitic capacitor Ca occurs
between the data line 171 and the scan line 151, and the
parasitic capacitor Ca changes the driving gate voltage Vg of
the driving gate electrode 1554 to affect luminance, thereby
generating the vertical crosstalk.

[0108] However, according to the exemplary embodiment,
the extension 156a connected to the driving voltage line 172
to which the driving voltage ELVDD is applied and over-
lapping with the data line 171 is positioned between the data
line 171 and the scan line 151. Therefore, the extension 156a
to which the driving voltage is transferred is formed between
the scan line 151 and the data line 171 to minimize the
parasitic capacitor between the scan line 151 and the data
line 171.

[0109] It is possible to control the vertical crosstalk by
minimizing the kick back voltage due to the parasitic
capacitor to minimize the change in the driving gate voltage
Vg of the driving gate electrode 155a.

[0110] Further, it is possible to expand the driving range of
the driving gate-source voltage Vgs between the driving gate
electrode 155a and the driving source electrode 136a by
minimizing the kickback voltage due to the parasitic capaci-
tor to increase the data voltage Dm. Therefore, it is possible
to increase the resolution of the OLED display and improve
the display quality by more elaborately controlling the gray
scale of light emitted from the OLED.
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[0111] Here, the second gate insulating layer 142 is a
dielectric material, and storage capacitance is determined by
a charge charged in the storage capacitor Cst and a voltage
between both electrodes 155a and 156. As such, the driving
gate electrode 1554 is used as the first storage electrode
1554, and thus a space in which the storage capacitor can be
formed can be secured in a narrowing space due to the
driving channel 131a occupying a large area within the
pixel.

[0112] The first storage electrode 155a which is the driv-
ing gate electrode 1554 is connected to one end of the first
data connecting member 174 through the contact hole 61
and the storage opening 68. The storage opening 68 is an
opening which is formed in the second storage electrode
156. The first data connecting member 174 is formed on the
same layer to be substantially parallel with the data line 171.
The other end of the first data connecting member 174 is
connected to the second compensation drain electrode 137¢2
and the second initialization drain electrode 13742 through
the contact hole 63. Therefore, the first data connecting
member 174 connects the driving gate electrode 1554 to the
second compensation drain electrode 137¢2 of the second
compensation transistor T3-2 and the second initialization
drain electrode 13742 of the second initialization transistor
T4-2.

[0113] The second storage electrode 156 is connected to
the driving voltage line 172 through a contact hole 69.
Therefore, the storage capacitor Cst stores the storage
capacitance corresponding to the difference between the
driving voltage ELVDD, transferred to the second storage
electrode 156 through the driving voltage line 172, and the
gate voltage Vg of the driving gate electrode 155a.

[0114] The third data connecting member 179 is connected
to the pixel electrode 191 through a contact hole 81 and the
second data connecting member 175 is connected to the
initialization voltage line 192 through a contact hole 82.
[0115] Hereinafter, the section structure of the OLED
display according to the exemplary embodiment will be
described in detail according to the stacked structure with
reference to FIGS. 5 and 6. In this case, the operation control
transistor T5 is substantially the same as the stacked struc-
ture of the light emission control transistor T6 and therefore
a detailed description thereof will be omitted.

[0116] A buffer layer 120 is formed on the substrate 120.
The substrate 110 can be formed of an insulating substrate
formed of glass, quartz, ceramic, plastic, and the like. The
buffer layer 120 can block impurities from the substrate 110
at the time of a crystallization process for forming polycrys-
talline semiconductor to serve to improve characteristics of
the polycrystalline semiconductor and reduce a stress
applied to the substrate 110.

[0117] The semiconductor layer 130 which includes the
driving channel 131a, the switching channel 131b, the
compensation channel 131¢, the initialization channel 1314,
the operation control channel 131e, the light emission con-
trol channel 131, and the bypass channel 131g is formed on
the buffer layer 120. The driving source electrode 1364 and
the driving drain electrode 137a are formed at both sides of
the driving channel 131a among the semiconductor layer
130. The switching source electrode 1365 and the switching
drain electrode 1375 are formed at both sides of the switch-
ing channel 1315. Further, the first compensation source
electrode 136¢1 and the first compensation drain electrode
137¢1 are formed at both sides of the first compensation
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channel 131¢1. The second compensation source electrode
136¢2 and the second compensation drain electrode 137¢2
are formed at both sides of the second compensation channel
131¢2. The first initialization source electrode 13641 and the
first initialization drain electrode 13741 are formed at both
sides of the first initialization channel 13141. The second
initialization source electrode 13642 and the second initial-
ization drain electrode 13742 are formed at both sides of the
second initialization channel 13142. Further, the operation
control source electrode 136e and the operation control drain
electrode 137e are formed at both sides of the operation
control channel 131e. The light emission control source
electrode 136/ and the light emission control drain electrode
137f are formed at both sides of the light emission control
channel 131f. Further, the bypass source electrode 136g and
the bypass drain electrode 137g are formed at both sides of
the bypass channel 131g.

[0118] The first gate insulating layer 141 is formed on the
semiconductor layer 130 to cover the semiconductor layer
130. The scan line 151 includes the switching gate electrode
1550, the first compensation gate electrode 155¢1, and the
second compensation gate electrode 155¢2. The previous
scan line 152 includes the first initialization gate electrode
15541 and the second initialization gate electrode 15542.
The light emission control line 153 includes the operation
control gate electrode 155¢ and the light emission control
gate electrode 155f. The bypass control line 158 includes the
bypass gate electrode 155g. The first gate wirings 151, 152,
153, 158, 155a, 155b, 155¢1, 155¢2, 15541, 15542, 155e,
155¢g, and 155/ including the driving gate electrode 155a
(first storage electrode) are positioned on the first gate
insulating layer 141.

[0119] The second gate insulating layer 142 is positioned
on the first gate wirings 151, 152, 153, 158, 155a, 1555,
155¢1, 155¢2, 155d1, 15542, 155¢, and 155/ and the first
gate insulating layer 141 to cover the first gate wirings 151,
152, 153, 158, 1554, 1555, 155¢1, 155¢2, 15541, 15542,
155, and 155/ and the first gate insulating layer 141. The
first gate insulating layer 141 and the second gate insulating
layer 142 can be formed of silicon nitride (SiNx), silicon
oxide SiO,, or the like.

[0120] The storage line 126 which is formed substantially
in parallel with the scan line 151. The second gate wirings
126 and 156 including the second storage electrode 156,
which extends from the storage line 154 to overlap with the
data line, are formed on the second gate insulating layer 142.
[0121] An interlayer insulating layer 160 is positioned on
the second gate insulating layer 142 and the second gate
wirings 126 and 156. A material of the interlayer insulating
layer 160 can be silicon nitride (SiNx), silicon oxide SiO,,
or the like.

[0122] The contact holes 61, 62, 63, 64, 65, 66, and 69 are
formed on the interlayer insulating layer 160. The data
wirings 171, 172, 174, 175, and 179 which include the data
line 171, the driving voltage line 172, the first data connect-
ing member 174, the second data connecting member 175,
and the third data connecting member 179 are positioned on
the interlayer insulating layer 160.

[0123] The data line 171 is connected to the switching
source electrode 1365 through the contact hole 62 which is
formed on the first gate insulating layer 141, the second gate
insulating layer 142, and the interlayer insulating layer 160.
One end of the first data connecting member 174 is con-
nected to the first storage electrode 155a through the contact
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hole 61 which is formed on the second gate insulating layer
142 and the interlayer insulating layer 160. The other end of
the first data connecting member 174 is connected to the
second compensation drain electrode 137¢2 and the second
initialization drain electrode 13742 through the contact hole
63 which is formed on the first gate insulating layer 141, the
second gate insulating layer 142, and the interlayer insulat-
ing layer 160.

[0124] Further, the substantially quadrangular second data
connecting member 175 is connected to the first initializa-
tion source electrode 13641 through the contact hole 64
which is formed on the first gate insulating layer 141, the
second gate insulating layer 142, and the interlayer insulat-
ing layer 160. Further, the substantially quadrangular third
data connecting member 179 is connected to the light
emission control drain electrode 137/ through the contact
hole 66 which is formed on the first gate insulating layer
141, the second gate insulating layer 142, and the interlayer
insulating layer 160.

[0125] A passivation layer 180 is formed on the data
wirings 171, 172, 174, 175, and 179 and the interlayer
insulating layer 160 to cover the data wirings 171, 172, 174,
175, and 179 and the interlayer insulating layer 160. The
passivation layer 180 can be an organic layer.

[0126] The pixel electrode 191 and an initialization volt-
age line 192 are formed on the passivation layer 180. The
third data connecting member 179 is connected to the pixel
electrode 191 through the contact hole 81 which is formed
on the passivation layer 180. The second data connecting
member 175 is connected to the initialization voltage line
192 through the contact hole 82 which is formed on the
passivation layer 180.

[0127] A pixel defined layer (PDL) 350 is formed on the
passivation layer 180, the initialization voltage line 192, and
an edge of the pixel electrode 191 to cover the passivation
layer 180, the initialization voltage line 192, and the edge of
the pixel electrode 191. The pixel defined layer 350 has a
pixel opening 351 through which the pixel electrode 191 is
exposed. The pixel defined layer 350 can be formed of resin
such as polyacrylates and polyimides, silica-based inorganic
matetials, and the like,

[0128] An organic emission layer 370 is positioned on the
pixel electrode 191 exposed through the pixel opening 351
and the common electrode 270 is positioned on the organic
emission layer 370. The common electrode 270 is also
formed on the pixel defined layer 350 and thus is formed
over the pixels. Thereby, the OLED including the pixel
electrode 191, the organic emission layer 370, and the
common electrode 270 is formed.

[0129] Here, the pixel electrode 191 is an anode which is
a hole injection electrode and the common electrode 270 is
a cathode which is an electron injection electrode. However,
the exemplary embodiment is not necessarily limited thereto
and depending on a driving method of the OLED display, the
pixel electrode 191 can be the cathode and the common
electrode 270 can be the anode. Holes and electrons are each
injected from the pixel electrode 191 and the common
electrode 270 into the organic emission layer 370. Light is
emitted when excitons which is a combination of the
injected holes and electrons falls from an excited state to a
ground state

[0130] The organic emission layer 370 can be formed of a
low molecular organic material or a high molecular organic
material such as poly 3.4-ethylenedioxythiophene (PE-
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DOT), or the like. Further, the organic emission layer 370 is
formed of a multilayer which includes at least one of a light
emitting layer, a hole injection layer (HIL), a hole trans-
porting layer (HTL), an electron transporting layer (ETL),
and an electron-injection layer (EIL). When including them,
the hole injection layer is formed on the pixel electrode 191
which is an anode and the hole transporting layer, the light
emitting layer, the electron transporting layer, and the elec-
tron injection layer are sequentially stacked thereon.

[0131] The organic emission layer 370 can include a red
organic emission layer which emits red light, a green organic
emission layer which emits green light, and a blue organic
emission layer which emits blue light. The red organic
emission layer, the green organic emission layer, and the
blue organic emission layer are each formed in a red pixel,
a green pixel, and a blue pixel to implement a color image.

[0132] Further, the organic emission layer 370 can imple-
ment the color image by stacking the red organic emission
layer, the green organic emission layer, and the blue organic
emission layer in all of the red pixel, the green pixel, and the
blue pixel and by forming a red color filter, a green color
filter, and a blue color filter for each pixel. As another
example, the color image is implemented by forming a white
organic emission layer which emits white light in all of the
red pixel, the green pixel, and the blue pixel and by forming
the red color filter, the green color filter, and the blue color
filter for each pixel. At the time of implementing the color
image using the white organic emission layer and the color
filters, there is no need to use a deposition mask for
depositing the red organic emission layer, the green organic
emission layer, and the blue organic emission layer on each
pixel, that is, the red pixel, the green pixel, and the blue
pixel.

[0133] The white organic emission layer described in
another example can be formed of a single organic emission
layer and can be configured to emit white light by stacking
the organic emission layers. For example, the white organic
emission layer includes a configuration to emit white light
by combining at least one yellow organic emission layer
with at least one blue organic emission layer, a configuration
to emit white light by combining at least one cyan organic
emission layer with at least one red organic emission layer,
and a configuration to emit white light by combining at least
one magenta organic emission layer with at least one green
organic emission layer, and the like.

[0134] An encapsulation member (not illustrated) protect-
ing the OLED can be positioned on the common electrode
270. The encapsulation member can encapsulate the sub-
strate 110 by a sealant. The encapsulation member can be
formed of various materials such as glass, quartz, ceramic,
plastic, and metal. Meanwhile, an organic layer and inor-
ganic layer can be deposited on the common electrode 270
without the sealant to form a thin film encapsulation layer.

[0135] Hereinafter, the OLED display according to
another exemplary embodiment will be described with ref-
erence to FIG. 7. FIG. 7 is a diagram schematically illus-
trating a plurality of transistors and a capacitor of an OLED
display according to another exemplary embodiment and the
same components as the foregoing exemplary embodiments
will be omitted.

[0136] Another exemplary embodiment illustrated in FIG.
7 is substantially the same as the exemplary embodiment
and as illustrated in FIG. 7, is different from the exemplary
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embodiment in that the arrangement structure of the pixel
electrode and the organic emission layers 191 and 370 is a
PenTile matrix structure.

[0137] In the arrangement structure of the PenTile matrix
pixel, a red subpixel and a blue subpixel can be alternately
positioned in the same column and a green subpixel can be
positioned in adjacent columns. By the arrangement struc-
ture of the PenTile matrix pixel, the high-resolution expres-
sion ability can be improved and, in some embodiments, a
vertical stripe pattern is not displayed by a specific pixel to
improve the image quality.

[0138] Hereinafter, the change degree of luminance of the
OLED display according to the exemplary embodiment will
be described with reference to Table 1.

TABLE 1

Exemplary Embodiment ~ Comparative Example

Measured value 0.66% 1.50%
Simulation value 0.68% 1.48%
[0139] Referring to FIG. 1, Exemplary Embodiment and

Comparative Example are results of the change in luminance
due to the effect of the driving gate electrode of the driving
transistor when the voltage of the data line for one pixel is
changed.

[0140] According to the exemplary embodiment, the sec-
ond storage electrode is positioned to overlap with the data
line and the change in luminance of about 0.66% to about
0.68% occurs when the parasitic capacitor between the data
line and the scan line is blocked.

[0141] On the other hand, in the Comparative Example,
when the second storage electrode does not overlap the data
line and thus the parasitic capacitor is not blocked, the
change in luminance of about 1.48% to 1.50%.

[0142] Like the exemplary embodiment, when the second
storage electrode overlaps with the data line to block the
parasitic capacitor, the change degree in luminance is
reduced to about a half, as compared with Comparative
Example.

[0143] While the inventive technology has been described
in connection with what is presently considered to be
practical exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the appended claims.

What is claimed is:

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

prising:

a substrate;

a scan line formed over the substrate;

a data line formed over the substrate;

a driving voltage line configured to receive a driving
voltage, wherein the data line and driving voltage line
cross the scan line and are electrically insulated from
the scan line;

a switching transistor electrically connected to the scan
line and the data line and including a switching drain
electrode;

a driving transistor including a driving source electrode
electrically connected to the switching drain electrode
and a driving gate electrode including a first storage
electrode;
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a storage line including a second storage electrode over-
lapping the first storage electrode in the depth dimen-
sion of the OLED display; and

an OLED electrically connected to the driving transistor,

wherein the second storage electrode includes an exten-
sion at least partially overlapping the data line in the
depth dimension of the OLED display.

2. The OLED display of claim 1, wherein the extension
includes an extended portion of the storage line which
extends in a length direction of the data line.

3. The OLED display of claim 1, wherein the second
storage electrode has an area greater than that of the first
storage electrode.

4. The OLED display of claim 1, wherein the second
storage electrode is electrically connected to the driving
voltage line.

5. The OLED display of claim 1, further comprising:

a semiconductor layer formed over the substrate and
including a switching channel of the switching transis-
tor and a driving channel of the driving transistor; and

a first gate insulating layer formed over the semiconductor
layer.

6. The OLED display of claim 5, wherein the driving

channel is non-linear.

7. The OLED display of claim 5, further comprising a
second gate insulating layer formed over the first storage
electrode, wherein the first storage electrode is formed over
the first gate insulating layer.

8. The OLED display of claim 7, wherein the second
storage electrode is formed over the second gate insulating
layer, and wherein the first and second storage electrode
form a storage capacitor.

9. The OLED display of claim 8, further comprising an
interlayer insulating layer formed over the second storage
electrode, wherein the data line and the driving voltage line
are formed over the interlayer insulating layer.

10. The OLED display of claim 1, further comprising:

a light emission control line extending substantially in
parallel with the scan line and configured to transfer a
light emission control signal; and

an operation control transistor configured to be turned on
based on the light emission control signal and transfer
the driving voltage to the driving transistor.

11. The OLED display of claim 10, wherein the operation

control transistor includes:

the light emission control line configured to function as an
operation control gate electrode of the operation control
transistor;

an operation control channel overlapping the operation
control gate electrode in the depth dimension of the
OLED display and formed over the semiconductor
layer; and
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an operation control source and drain electrodes formed
over the semiconductor layer and each located at
opposing sides of the operation control channel.

12. The OLED display of claim 9, further comprising a
passivation layer formed over the interlayer insulating layer,
wherein the OLED includes:

a pixel electrode formed over the passivation layer;

an organic emission layer formed over the pixel electrode;

and

a common electrode positioned on the organic emission

layer.

13. An organic light-emitting diode (OLED) display,
comprising:

a scan line;

a data line crossing the scan line and configured to receive

a driving voltage; and

a storage capacitor including first and second storage

electrodes,

wherein the second storage electrode includes an exten-

sion at least partially overlapping the data line in the
depth dimension of the OLED display, and

wherein the scan line and the extension do not overlap

each other in the depth dimension of the OLED display.

14. The OLED display of claim 13, further comprising a
driving transistor including the first storage electrode con-
figured to function as a driving gate electrode of the driving
transistor.

15. The OLED display of claim 14, wherein a portion of
the first storage electrode does not overlap the second
storage electrode in the depth dimension of the OLED
display.

16. The OLED display of claim 15, wherein the second
storage electrode is polygonal.

17. The OLED display of claim 15, wherein the second
storage electrode has a step shape and includes an upper
portion and a lower portion.

18. The OLED display of claim 17, wherein only the
upper portion of the second storage electrode overlaps the
driving gate electrode in the depth dimension of the OLED
display.

19. The OLED display of claim 18, further comprising a
switching transistor including a switching drain electrode,
wherein the driving transistor further includes a driving
source electrode, and wherein the lower portion of the
overlaps the switching drain electrode and the drive source
electrode in the depth dimension of the OLED display.

20. The OLED display of claim 13, further comprising a
light emission control line configured to receive a light
emission control signal, wherein the light emission control
line and the second storage electrode do not overlap in the
depth dimension of the OLED display.

* #* * #* #®



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

L5
H M2 TF S0k
S\EREERR

BEG®)

NFT—HAENEX-REERF. E—1FH , ERFSELREN
ELENRHEL  ERER K ENBRELNEE N RRE BENEE
E. BRE&NRDEELSABLIRFAESABLELS, TR
FERERIPEENEESL , HEOETXRER, BHREESHE
BE R XM AR AV ISR AR IR E — Tl AR B i R AR
FREAIEEE-—FHRENEBNE-FMH BN, OLEDHEETIRS
RAE  F-EHBRIEEIHIHSRELERNEHRL.

BNRKX-REE TR

US20160322445A1 NI (»&E)B
US14/939837 RiEHR
ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

LEE SEUNG KYU
HYUN CHAE HAN
KIM MI HAE

SEO MYEONG HEE
EOM KI MYEONG
LEE JI EUN

LEE, SEUNG-KYU
HYUN, CHAE HAN
KIM, MI HAE

SEO, MYEONG HEE
EOM, KI MYEONG
LEE, JI-EUN

HO1L27/32 HO1L51/52

patsnap

2016-11-03

2015-11-12

HO1L27/3276 HO1L51/5225 HO1L51/5253 HO1L2251/303 HO1L27/3262 HO1L27/3265 HO1L27/3258
HO1L51/5206 G09G3/3233 G09G2300/0819 G09G2300/0842 G09G2300/0861 G09G2320/045

1020150060541 2015-04-29 KR

US9780331

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/99b32e3f-80a8-4313-a02d-7aac094af253
https://worldwide.espacenet.com/patent/search/family/057205230/publication/US2016322445A1?q=US2016322445A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160322445%22.PGNR.&OS=DN/20160322445&RS=DN/20160322445

