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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0144609, filed on Nov. 21, 2018,
and all the benefits accruing therefrom under 35 U.S.C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND

(a) Technical Field

[0002] The present disclosure relates to an organic light
emitting diode display.

(b) Description of the Related Art

[0003] An Organic light emitting diode (“OLED”) display
has received much attention as a display device for display-
ing images.

[0004] The OLED display has a self-emission character-
istic, eliminating the necessity for a light source, unlike a
liquid crystal display (“LCD”) device, and thus can be
fabricated to be thinner and lighter. Further, the OLED
display has high quality characteristics such as low power
consumption, high luminance, high response speed. and the
like.

[0005] In general, the OLED display includes a substrate,
a plurality of transistors disposed on the substrate, a plurality
of insulating layers disposed between wires constituting the
transistors, and light emitting elements connected to the
transistors.

[0006] In many cases, the OLED display includes many
components included in one pixel as compared with a liquid
crystal display device, and wires are concentrated in a pixel
area of a small size as more devices require high resolution.

SUMMARY

[0007] Exemplary embodiments have been made in an
effort to provide an organic light emitting display in which
cross-talk generated between a data line and a driving
connector adjacent thereto is reduced.

[0008] An exemplary embodiment provides an organic
light emitting diode display including a substrate, a bridge
electrode disposed on the substrate, a buffer layer which
covers the bridge electrode, a semiconductor layer disposed
on the buffer layer, a first gate insulating layer which covers
the semiconductor layer, a first gate conductor disposed on
the first gate insulating layer and which includes a first gate
electrode, a second gate insulating layer which covers the
first gate conductor, a second gate conductor disposed on the
second gate insulating layer, an interlayer-insulating layer
which covers the second gate conductor, and a data line
disposed on the interlayer-insulating layer, where the first
gate electrode is physically connected to the bridge elec-
trode, the semiconductor layer is electrically connected to
the bridge electrode, and a capacitance exists between the
data line and the bridge electrode.

[0009] In an exemplary embodiment, the semiconductor
layer may include a channel region of the driving transistor
and a drain region of a third transistor, the channel region of
the driving transistor may overlap the first gate electrode,
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and the drain region of the third transistor may be electri-
cally connected to the bridge electrode.

[0010] In an exemplary embodiment, the organic light
emitting diode display may further include a first gate
connector disposed on a same layer as the first gate elec-
trode.

[0011] In an exemplary embodiment, the first gate con-
nector may be physically connected to the bridge electrode
through a first contact hole formed in the first gate insulating
layer and the buffer layer, and may be physically connected
to the semiconductor layer through a second contact hole
formed in the first gate insulating layer.

[0012] In an exemplary embodiment, the second gate
conductor may include a storage electrode, and the storage
electrode may overlap the first gate electrode with the
second gate insulating layer interposed therebetween to
constitute a storage capacitor.

[0013] In an exemplary embodiment, the organic light
emitting diode display may further include a driving con-
nector disposed on a same layer as the data line.

[0014] In an exemplary embodiment, the first gate con-
nector may be physically connected to the bridge electrode
through a first contact hole formed in the first gate insulating
layer and the buffer layer, and may be physically connected
to the driving connector through a second contact hole
formed in the second gate insulating layer and the interlayer-
insulating layer, and the driving connector may be physi-
cally connected to the semiconductor layer through a third
contact hole formed in the interlayer-insulating layer, the
first gate insulating layer, and the second gate insulating
layer.

[0015] In an exemplary embodiment, the organic light
emitting diode display may further include a third gate
insulating layer which covers the second gate conductor, a
third gate conductor disposed on the third gate insulating
layer, and a driving voltage line disposed on the interlayer-
insulating layer, and the driving voltage line may be dis-
posed to overlap the bridge electrode, and an interlayer-
insulating layer covers the third gate conductor.

[0016] In an exemplary embodiment, the semiconductor
layer may include a channel region of the driving transistor
and a drain region of the third transistor, the channel region
of the driving transistor may overlap the first gate electrode,
and the drain region of the third transistor may be electri-
cally connected to the bridge electrode.

[0017] In an exemplary embodiment, the second gate
conductor may include a storage electrode, and the storage
electrode may overlap the first gate electrode with the
second gate insulating layer interposed therebetween to
constitute a storage capacitor.

[0018] In an exemplary embodiment, the organic light
emitting diode display may further include a lower gate
connector disposed on a same layer as the first gate elec-
trode.

[0019] In an exemplary embodiment, the lower gate con-
nector may be physically connected to the bridge electrode
through a first contact hole formed in the lower gate insu-
lating layer and the buffer layer, and may be physically
connected to the semiconductor layer through a second
contact hole formed in the first gate insulating layer.
[0020] In an exemplary embodiment, the organic light
emitting diode display may further include an upper gate
connector disposed on a same layer as the third gate con-
ductor.
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[0021] In an exemplary embodiment, the upper gate con-
nector may be physically connected to the semiconductor
layer through a first contact hole formed in the first gate
insulating layer, the second gate insulating layer, and the
third gate insulating layer, and may be physically connected
to the bridge electrode through a second contact hole formed
in the buffer layer, the first gate insulating layer, the second
gate insulating layer, and the third gate insulating layer.
[0022] In an exemplary embodiment, the organic light
emitting diode display may further include an upper gate
connector disposed on a same layer as the third gate con-
ductor, and the lower gate connector may be physically
connected to the bridge electrodes through a first contact
hole formed in in the buffer layer and the first gate insulating
layer, and may be physically connected to the upper gate
connector through a second contact hole formed in the
second gate insulating layer and the third gate insulating
layer. The upper gate connector may be physically con-
nected to the semiconductor through a third contact hole
formed in the first gate insulating layer, the second gate
insulating layer, and the third gate insulating layer.

[0023] An exemplary embodiment provides an organic
light emitting diode display including a substrate, a scan line
disposed on the substrate, a data line disposed and which
crosses the scan line, a driving voltage line disposed in
parallel with the data line and which overlaps a plurality of
transistors in a plan view, a driving transistor which has a
first gate electrode and a first electrode connected to the
driving voltage line, an organic light emitting diode con-
nected to the driving transistor, a second transistor con-
nected to the scan line, the data line, and the first electrode
of the driving transistor, and a third transistor which includes
a third gate electrode connected to the scan line and a second
electrode connected to the first gate electrode. The first gate
electrode of the driving transistor and the second electrode
of the third transistor are connected through a bridge elec-
trode, and the driving voltage line overlaps the bridge
electrode in the plan view.

[0024] In an exemplary embodiment, the organic light
emitting diode display may further include a first storage
electrode connected to the driving voltage line and a second
storage electrode which includes the first gate electrode, and
the first storage electrode and the second storage electrode
may overlap each other in the plan view and constitute a
storage capacitor.

[0025] In an exemplary embodiment, the organic light
emitting diode display may further include an upper gate
connector which overlaps the bridge electrode and the
second electrode of the third transistor in the plan view, and
the upper gate connector may be physically connected to the
bridge electrode and the second electrode of the third
transistor through a contact hole.

[0026] In an exemplary embodiment, the organic light
emitting diode display may further include a lower gate
connector which overlaps the bridge electrode and the
second electrode of the third transistor in the plan view, and
the lower gate connector may be physically connected to the
bridge electrode and the second electrode of the third
transistor through a contact hole.

[0027] In an exemplary embodiment, the driving voltage
line may not be overlapped with the bridge electrode in the
plan view.

[0028] According to the exemplary embodiments, the gate
electrode of the first transistor and the drain region of the
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third transistor may be connected to each other using a
bridge electrode instead of the driving connector adjacent to
the data line. In addition, the parasitic capacitance existing
between the data line and the driving connector or the bridge
electrode may be reduced by forming only a part of the
driving connector and using the bridge electrode. That is, it
is possible to provide an organic light emitting diode display
in which crosstalk generated between the data line and the
neighboring driving connector or the bridge electrode is
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 illustrates an equivalent circuit diagram of
an exemplary embodiment of one pixel of an organic light
emitting diode display according to the invention.

[0030] FIG. 2 illustrates a top plan view of an exemplary
embodiment of a pixel area of an organic light emitting
diode display according to the invention.

[0031] FIG. 3 illustrates a cross-sectional view taken
along line of FIG. 2.

[0032] FIG. 4 illustrates a cross-sectional view taken
along line IV-IV' of FIG. 2.

[0033] FIG. Sillustrates a top plan view of another exem-
plary embodiment of a pixel area of an organic light emitting
diode display according to the invention.

[0034] FIG. 6 illustrates a cross-sectional view taken
along line VI-VT' of FIG. 5.

[0035] FIG. 7 illustrates a top plan view of still another
exemplary embodiment of a pixel area of an organic light
emitting diode display according to the invention.

[0036] FIG. 8 illustrates a cross-sectional view taken
along line VIII-VIII' of FIG. 7.

[0037] FIG. 9 illustrates a top plan view of still another
exemplary embodiment of a pixel area of an organic light
emitting diode display according to the invention.

[0038] FIG. 10 illustrates a cross-sectional view taken
along line X-X' of FIG. 9.

[0039] FIG. 11 illustrates a top plan view of an exemplary
embodiment of a region including one pixel of an organic
light emitting diode display according to the invention.
[0040] FIG. 12 illustrates a cross-sectional view taken
along line XII-XII' of FIG. 11.

[0041] FIG. 13 illustrates a top plan view of another
exemplary embodiment of a region including one pixel of an
organic light emitting diode display according to the inven-
tion

[0042] FIG. 14 illustrates a cross-sectional view taken
along line XIV-XIV' of FIG. 13.

[0043] FIG. 15 illustrates a top plan view of still another
exemplary embodiment of a region including one pixel of an
organic light emitting diode display according to the inven-
tion.

[0044] FIG. 16 illustrates a cross-sectional view taken
along line XVI-XVT' of FIG. 15.

DETAILED DESCRIPTION

[0045] The invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments are shown. As those skilled
in the art would realize, the described embodiments may be
modified in various different ways, all without departing
from the spirit or scope of the invention.
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[0046] To clearly describe the invention, parts that are
irrelevant to the description are omitted, and like numerals
refer to like or similar constituent elements throughout the
specification.

[0047] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbi-
trarily given for better understanding and ease of descrip-
tion, the invention is not limited to the illustrated sizes and
thicknesses. In the drawings, the thicknesses of layers, films,
panels, regions, etc., are exaggerated for clarity. In the
drawings, for better understanding and ease of description,
the thicknesses of some layers and areas are exaggerated.
[0048] 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 may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present. Further,
the word “over” or “on” means positioning on or below the
object portion, and does not necessarily mean positioning on
the upper side of the object portion based on a gravity
direction.

[0049] 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.

[0050] Further, in the specification, the phrase “in a plan
view” means when an object portion is viewed from above,
and the phrase “in a cross-sectional view” means when a
cross-section taken by vertically cutting an object portion is
viewed from the side.

[0051] It will be understood that, although the terms
“first,” “second,” “third” etc. may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are only used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, “a first element,” “component,”
“region,” “layer” or “section” discussed below could be
termed a second element, component, region, layer or sec-
tion without departing from the teachings herein.

[0052] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“At least one” is not to be construed as limiting “a” or “an.”
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0053] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment will be described
with reference to FIG. 1.

[0054] FIG. 1 illustrates an equivalent circuit diagram of
an exemplary embodiment of one pixel of an organic light
emitting diode display according to the invention.

[0055] FIG. 1 illustrates the organic light emitting diode
display in which a crosstalk phenomenon is reduced as
compared with a structure including a driving connector that
is disposed on the same layer as a data line, by forming a
bridge electrode 31 (see FIG. 2 to FIG. 16) for connecting
a driving gate connector Q at a lower portion of a buffer
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layer or forming a driving connector at some regions. The
main features will be described in detail below with refer-
ence to FIG. 2 to FIG. 16, and hereinafter, a general organic
light emitting display will be described.

[0056] Referring to FIG. 1, one pixel PX of the organic
light emitting diode display includes a plurality of transistors
T1, T2, T3, T4, T5, T6, and T7 connected to a plurality of
signal lines 127, 151, 152, 153, 158, 171, 172, and 741, a
storage capacitor Cst, and an organic light emitting diode
OLED.

[0057] The organic light emitting diode display includes a
display area for displaying an image, and such pixels PX are
arranged in various ways (e.g., a matrix) in the display area.
[0058] The transistors T1, T2, T3, T4, T5, T6, and T7
include a driving transistor T1 switching transistors (i.e., a
second transistor T2 and a third transistor T3) connected
with a scan line 151, and other transistors (hereinafter
referred to as “compensation transistors”) for performing an
operation required to operate the organic light emitting
diode OLED. These compensation transistors T4, T5, T6,
and T7 may include a fourth transistor T4, a fifth transistor
TS5, a sixth transistor T6, and a seventh transistor T7. The
plurality of signal lines 127, 151, 152, 153, 158, 171, 172,
and 741 may include the scan line 151, a previous-stage scan
line 152, a light emission control line 153, a bypass control
line 158, a data line 171, a driving voltage line 172, an
initialization voltage line 127, and a common voltage line
741. The bypass control line 158 may be a portion of the
previous-stage scan line 152, or may be electrically con-
nected to the previous-stage scan line 152.

[0059] The scan line 151 is connected to a gate driver (not
illustrated) to transfer a scan signal Sn to the second tran-
sistor T2 and the third transistor T3. The previous-stage scan
line 152 is connected to the gate driver, and transfers a
previous-stage scan signal S(n-1) to the fourth transistor T4.
The light emission control line 153 is connected to an
emission controller (not illustrated), and transfers a light
emission control signal EM to the fifth transistor T5 and the
sixth transistor T6 for controlling a light emission time of the
organic light emitting diode OLED. The bypass control line
158 transfers a bypass signal GB to the seventh transistor T7.
[0060] The data line 171 is a wire for transferring a data
voltage Dm generated by a data driver (not illustrated), and
a luminance of the organic light emitting diode OLED (also
referred to as “an organic light emitting element”) that emits
light varies depending on the data voltage Dm. The driving
voltage line 172 applies a driving voltage ELVDD, the
initialization voltage line 127 transfers a initialization volt-
age Vint for initializing the driving transistor T1, and the
common voltage line 741 applies a common voltage ELVSS.
Constant voltages are respectively applied to the driving
voltage line 172, the initialization voltage line 127, and the
common voltage line 741.

[0061] First, the driving transistor T1 adjusts the magni-
tude of a driving current Id that is outputted depending on
the data voltage Dm applied to the driving transistor T1, and
the driving current Id outputted therefrom is applied to the
organic light emitting diode OLED so as to adjust the
brightness of the organic light emitting diode OLED
depending on the data voltage Dm. For this purpose, a first
electrode S1 of the driving transistor T1 is disposed to
receive the driving voltage ELVDD, and is connected to the
driving voltage line 172 through the fifth transistor TS. In
addition, the first electrode S1 of the driving transistor T1 is
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also connected to a second electrode D2 of the second
transistor T2 so that the data voltage Dm is also applied the
first electrode S1. A second electrode D1 of the driving
transistor T1, which is one of output side electrodes, is
disposed to output the driving current Id toward the organic
light emitting electrode OLED, and is connected to an anode
of the organic light emitting diode OLED through the sixth
transistor T6. A gate electrode G1 of the driving transistor T1
is connected to an electrode of the storage capacitor Cst,
which is a second storage electrode E2. Accordingly, a
voltage of the gate electrode G1 varies depending on a
voltage stored in the storage capacitor Cst, and thus the
driving current 1d outputted by the driving transistor T1
varies depending on the voltage stored in the storage capaci-
tor Cst.

[0062] The second transistor T2 accepts the data voltage
Dm into the pixel PX. A gate electrode G2 of the second
transistor T2 is connected to the first scan line 151, and a first
electrode S2 of the second transistor T2 is connected to the
data line 171. The second electrode D2 of the second
transistor T2 is connected to the first electrode S1 of the
driving transistor T1. When the second transistor T2 is
turned on depending on the scan signal Sn transferred
through the scan line 151, the data voltage Dm transferred
through the data line 171 is transferred to the first electrode
S1 of the driving transistor T1.

[0063] The third transistor T3 transfers a compensated
voltage Dm+Vth to the second storage electrode E2 of the
storage capacitor Cst. Here, the compensated voltage
Dm+Vth is a voltage applied to the gate electrode G1 when
the data voltage Dm is applied to the first electrode S1. The
amount of the compensated voltage Dm+Vth corresponds to
the sum of the data voltage Dm and the threshold voltage
Vth of the driving transistor T1. A gate electrode G3 of the
third transistor T3 is connected to the scan line 151, and a
first electrode S3 of third transistor T3 is connected to the
second electrode D1 of the driving transistor T1. A second
electrode D3 of the third transistor T3 is connected to the
second storage electrode E2 of the storage capacitor Cst and
the gate electrode G1 of the driving transistor T1.

[0064] The third transistor T3 is turned on depending on
the scan signal Sn transferred through the scan line 151 and
connects the gate electrode G1 and the second electrode D1
of the driving transistor T1 and connects the second elec-
trode D1 of the driving transistor T1 and the second storage
electrode E2 of the storage capacitor Cst when the third
transistor T3 is turned on.

[0065] The fourth transistor T4 initializes the gate elec-
trode G1 of the driving transistor T1 and the second storage
electrode E2 of the storage capacitor Cst. A gate electrode
G4 is connected to the previous-stage scan line 152, and a
first electrode S4 of the fourth transistor T4 is connected to
the initialization voltage line 127. A second electrode D4 of
the fourth transistor T4 is connected to the second storage
electrode E2 of the storage capacitor Cst and the gate
electrode G1 of the driving transistor T1 via the second
electrode D3 of the third transistor T3. The fourth transistor
T4 transfers the initialization voltage Vint to the gate elec-
trode G1 of the driving transistor T1 and the second storage
electrode E2 of the storage capacitor Cst depending on the
previous-stage scan signal S(n-1) transferred through the
previous-stage scan line 152. Thus, the voltage of the gate
electrode G1 of the driving transistor T1 and the second
storage electrode E2 of the storage capacitor Cst is initial-
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ized. The initialization voltage Vint may be a voltage that
has a low voltage value to turn on the driving transistor T1.
[0066] The fifth transistor T5 transfers the driving voltage
ELVDD to the driving transistor T1. A gate electrode G5 of
the fifth transistor T5 is connected to the light emission
control line 153, and a first electrode S5 of the fifth transistor
T5 is connected to the driving voltage line 172. A second
electrode D5 of the fifth transistor T5 is connected to the first
electrode S1 of the driving transistor T1.

[0067] The sixth transistor T6 transfers the driving current
1d outputted from the driving transistor T1 to the organic
light emitting diode OLED. A gate electrode G6 of the sixth
transistor T6 is connected to the light emission control line
153, and a first electrode S6 of the sixth transistor T6 is
connected to the second electrode D1 of the driving tran-
sistor T1. A second electrode D6 of the sixth transistor T6 is
connected to the anode of the light emitting diode OLED.
[0068] The fifth transistor T5 and the sixth transistor T6
are simultaneously turned on depending on the light emis-
sion control signal EM transferred through the light emis-
sion control line 153, and when the driving voltage ELVDD
is applied to the first electrode S1 of the driving transistor T1
through the fifth transistor T5, the driving transistor T1
outputs the driving current Id depending on the voltage of
the gate electrode G1 of the driving transistor T1 (i.e., the
voltage of the second storage electrode E2 of the storage
capacitor Cst). The outputted driving current Id is trans-
ferred to the organic light emitting diode OLED through the
sixth transistor T6. The organic light emitting diode OLED
emits light as a current loled flows through the organic light
emitting diode OLED. A part of the driving current Id (i.e.,
bypass current Ibp) flows to a second electrode D7 of the
seventh transistor T7 and the remaining current of the
driving current Id (i.e., current Ioled) flows to the anode of
the organic light emitting diode OLED.

[0069] The seventh transistor T7 initializes the anode of
the organic light emitting diode OLED. A gate electrode G7
of the seventh transistor T7 is connected to the bypass
control line 158, the second electrode D7 of the seventh
transistor T7 is connected to the anode of the organic light
emitting diode OLED, and a first electrode S7 of the seventh
transistor T7 is connected to the initialization voltage line
127. In an exemplary embodiment, the bypass control line
158 may be connected to the previous-stage scan line 152,
and a signal having the same timing as the scan signal
S(n-1) may be applied to the bypass control line 158 as a
bypass signal GB. In another exemplary embodiment, the
bypass control line 158 may not be connected to the previ-
ous-stage scan line 152, and may transfer a separate signal
(i.e., bypass signal GB) from the previous-stage scan signal
S(n-1). When the seventh transistor T7 turns on depending
on the bypass signal GB, the initialization voltage Vint is
applied to the anode of the organic light emitting diode
OLED and the organic light emitting diode OLED is ini-
tialized.

[0070] A first storage electrode E1 of the storage capacitor
Cst is connected to the driving voltage line 172. The second
storage electrode E2 is connected to the gate electrode G1 of
the driving transistor T1, the second electrode D3 of the third
transistor T3, and the second electrode D4 of the fourth
transistor T4. As a result, the second storage electrode E2
determines the voltage of the gate electrode G1 of the
driving transistor T1, and receives the data voltage Dm
through the second electrode D3 of the third transistor T3 or
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the initialization voltage Vint through the second electrode
D4 of the fourth transistor T4.

[0071] Meanwhile, the anode of the organic light emitting
diode OLED is connected to the second electrode D6 of the
sixth transistor T6 and the second electrode D7 of the
seventh transistor T7, and the cathode is connected to the
common voltage line 741 which transfers the common
voltage ELVSS.

[0072] In the exemplary embodiment of FIG. 1, the pixel
circuit includes seven transistors T1 to T7 and one capacitor
Cst, but the invention is not limited thereto. The numbers of
the transistors and the capacitors and connections therebe-
tween may be variously modified.

[0073] Hereinafter, an operation of one pixel of an organic
light emitting diode display according to an exemplary
embodiment will be described with reference to FIG. 1.
[0074] The previous-stage scan signal S(n-1) of a low
level is supplied to the pixel PX through the previous-stage
scan line 152 during an initialization period. Then, the fourth
transistor T4 receiving the previous-stage scan signal S(n-1)
of the low level is turned on to apply the initialization
voltage Vint to the gate electrode G1 of the driving transistor
T1 and the second storage electrode E2 of the storage
capacitor Cst through the fourth transistor T4. As a result,
the driving transistor T1 and the storage capacitor Cst are
initialized. The initialization voltage Vint has a low value to
turn on the driving transistor T1.

[0075] During the initialization period, a low level bypass
signal GB is also applied to the seventh transistor T7. The
seventh transistor T7 receiving it is turned on to apply the
initialization voltage Vint to the anode of the organic light
emitting diode OLED through the seventh transistor T7. As
a result, the anode of the organic light emitting diode OLED
is also initialized.

[0076] Then, the scan signal Sn of a low level is applied
to the pixel PX through the scan line 151 during a data
writing period. The second transistor T2 and the third
transistor T3 are turned on by the scan signal Sn of the low
level. The scan signal Sn may include a plurality of low level
signals for one frame.

[0077] When the second transistor T2 is turned on, the
data voltage Dm is inputted into the first electrode S1 of the
driving transistor T1 through the second transistor T2.
[0078] In addition, the third transistor T3 is turned on
during the data writing period, and as a result, the second
electrode D1 of the driving transistor T1 is electrically
connected to the gate electrode G1 and the second storage
electrode E2 of the storage capacitor Cst. The gate electrode
G1 and the second electrode D1 of the driving transistor T1
are diode-connected. In addition, the driving transistor T1 is
turned on because a low voltage (e.g., the initialization
voltage Vint) is applied to the gate electrode G1 during the
initialization period. As a result, the data voltage Dm input-
ted into the first electrode S1 of the driving transistor T1 is
outputted from the second electrode D1 through the channel
of the driving transistor T1, and then is stored in the second
storage electrode E2 of the storage capacitor Cst through the
third transistor T3.

[0079] In this case, the voltage applied to the second
storage electrode E2 may be varied depending on the
threshold voltage Vth of the driving transistor T1. When the
data voltage Dm is applied to the first electrode S1 of the
driving transistor T1 and the initialization voltage Vint is
applied to the gate electrode G1 of the driving transistor T1,
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the voltage outputted into the second electrode D1 may have
a value of Vgs+Vth. Vgs indicates a difference between
voltages applied to the gate electrode G1 and the first
electrode S1 of the driving transistor T1, and may have a
value of Dm-Vint. Therefore, the voltage that is outputted
from the second electrode D1 and is stored in the second
storage electrode E2 may have a value of Dm-Vint+Vth.
[0080] Thereafter, during an emission period, the light
emission control signal EM supplied from the light emission
control line 153 has a value of a low level to turn on the fifth
transistor TS and the sixth transistor T6. As a result, the
driving voltage ELVDD is applied to the first electrode S1
of the driving transistor T1, and the second electrode D1 of
the driving transistor T1 is connected to the organic light
emitting diode OLED. The driving transistor T1 generates
the driving current Id according to the voltage difference
Vgs between the voltage of the gate electrode G1 and the
voltage of the first electrode S1 (i.e., the driving voltage
ELVDD). The driving current Id of the driving transistor T1
may have a value proportional to a square of Vgs-Vth.
Herein, the value of Vgs is equal to a difference of the
voltages applied to opposite ends of the storage capacitor
Cst, and Vgs has a value of Vg-Vs, and thus it has a value
of Dm-Vint+Vth-ELVDD. Herein, the value of Vgs-Vth is
obtained by subtracting the value of Vth, and it has a value
of Dm-Vint-ELVDD. That is, the driving current Id of the
driving transistor T1 has a current irrespective of the thresh-
old voltage Vth of the driving transistor T1 as an output.
[0081] Accordingly, even when the driving transistor T1
disposed in each pixel PX has a different threshold voltage
Vth due to process dispersion, an output current of the
driving transistor T1 may be made constant, thereby ame-
liorating non-uniformity of the characteristic.

[0082] In the above equation, the value of Vth may be
slightly larger than O or a negative value in the case of a
P-type transistor using a polycrystalline semiconductor. Fur-
ther, the expression of “+” and “~”” may be changed depend-
ing on a direction in which the voltage is calculated.
However, there is no difference in that the driving current Id,
which is the output current of the driving transistor T1, may
have a value independent from the value of the threshold
voltage Vth.

[0083] When the above-mentioned emitting period ends,
the initialization period starts again, and the same operation
is repeated from the beginning.

[0084] Each of the first electrode and the second electrode
of each of the transistors T1, T2, T3, T4, T5, T6, and T7 may
be a source electrode or a drain electrode depending on the
direction in which a voltage or a current is applied.

[0085] Hereinafter, a pixel of an organic light emitting
diode display according to an exemplary embodiment in
which a cross-talk phenomenon is reduced by including a
gate connector 156 and a bridge electrode 31 disposed
separately from the data line 171 to replace the driving
connector will be described with reference to FIG. 2 to FIG.
4.

[0086] FIG. 2 illustrates a top plan view of an exemplary
embodiment of a pixel of an organic light emitting diode
display according to the invention, FIG. 3 illustrates a
cross-sectional view taken along line of FIG. 2, and FIG. 4
illustrates a cross-sectional view taken along line IV-IV' of
FIG. 2.

[0087] Referring to FIG. 2, according to the exemplary
embodiment, the organic light emitting diode display
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includes a scan line 151, a previous-stage scan line 152, a
light emission control line 153, and an initialization voltage
line 127 which extend mainly along a first direction D1,
which respectively transfer a scan signal Sn, a previous-
stage scan signal S(n-1), a light emission control signal EM,
and an initialization voltage Vint. A bypass signal GB is
transferred through the previous-stage scan line 152. How-
ever, according to another exemplary embodiment, the
bypass signal GB may be the same as a signal of the present
scan line 151 or a signal of another scan line.

[0088] The organic light emitting diode display includes a
data line 171 and a driving voltage line 172 extending along
a second direction D2 that intersects the first direction D1,
which transfer a data voltage Dm and a driving voltage
ELVDD, respectively.

[0089] The light emitting diode display includes a driving
transistor T1, a second transistor T2, a third transistor T3, a
fourth transistor T4, a fifth transistor T5, a sixth transistor
T6, a seventh transistor T7, a storage capacitor Cst, and an
organic light-emitting diode OLED.

[0090] Each channel of the driving transistor T1, the
second transistor T2, the third transistor T3, the fourth
transistor T4, the fifth transistor T5, the sixth transistor T6,
and the seventh transistor T7 is disposed in a semiconductor
layer 130 which extends long. In addition, at least portions
of the first and second electrodes of the transistors T1, T2,
T3, T4, T5, T6, and T7 are disposed in the semiconductor
layer 130. The semiconductor layer 130 may be bent in
various shapes. In an exemplary embodiment, the semicon-
ductor layer 130 may include an oxide semiconductor or a
polycrystalline semiconductor made of polysilicon.

[0091] The semiconductor layer 130 includes a channel
doped with an N-type impurity or a P-type impurity and a
first doped region and a second doped region disposed at
opposite sides of the channel and having a higher doping
concentration than an impurity doped in the channel. The
first doped region and the second doped region correspond
to the first electrode and the second electrode of each of the
transistors T1, T2, T3, T4, T5, T6, and T7. If one of the first
doped region and the second doped region is a source region,
the other doped region is a drain region. In addition, regions
between the first electrodes and the second electrodes of
different transistors may be doped in the semiconductor
layer such that the transistors may be electrically connected
to each other.

[0092] Each channel of the transistors T1, T2, T3, T4, TS5,
T6, and T7 overlaps the gate electrode of the corresponding
transistor in the plan view, and is disposed between the first
electrode and the second electrode of the corresponding
transistor. The transistors T1, T2, T3, T4, TS5, T6, and T7
may have the substantially same stacked structure. Herein-
after, the driving transistor T1 will be described in detail, and
the remaining transistors T2, T3, T4, T5, T6, and T7 will be
briefly described.

[0093] The driving transistor T1 includes a channel, a first
gate electrode 155, a first electrode S1, and a second
electrode D1. The channel of the driving transistor T1 is
disposed between the first electrode S1 and the second
electrode D1 to overlap the first gate electrode 155 in the top
plan view. The channel is curved in order to form a longer
channel length within a limited region compared with the
case that channel is straight. As the length of the channel
becomes longer, a driving range of the gate voltage Vg
applied to the first gate electrode 155 of the driving transistor
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T1 is widened and a driving current Id is constantly
increased depending on the gate voltage Vg. As a result, it
is possible to control a gray scale of light emitted from the
organic light-emitting diode OLED more minutely and to
improve display quality of the light emitting diode display
by adjusting a magnitude of the gate voltage Vg. In addition,
since the channel extends in various directions rather than
extending in one direction, there is an advantage that the
effect of the orientation in the manufacturing process is
offset, thereby reducing a process scattering influence.
Accordingly, it is possible to prevent image quality deterio-
ration such as a stain defect that may occur by a character-
istic variation of the driving transistor T1 depending on
regions of the display device due to process scattering (e.g.,
a luminance difference occurred depending on the pixel even
when the same data voltage Dm is applied). A shape of such
channels according to the invention is not limited to the
illustrated Q-type, but may be various such as a U-shape, an
S-shape, and the like.

[0094] Referring to FIG. 3, the first gate electrode 155
overlaps the channel of the driving transistor T1 in the top
plan view. The first electrode S1 and the second electrode D1
are disposed at opposite sides of the channel, respectively.
An insulated extension of a storage electrode 126 is disposed
on the first gate electrode 155. The extension of the storage
electrode 126 overlaps the first gate electrode 155, with a
second gate insulating layer 160 interposed therebetween in
the top plan view to constitute a storage capacitor Cst. The
extension of the storage electrode 126 serves as a first
storage electrode E1 of the storage capacitor Cst (see FIG.
1), and the first gate electrode 155 serves as a second storage
electrode E2 (see FIG. 1).

[0095] Referring back to FIG. 2, a gate electrode of the
second transistor T2 may be a portion of the scan line 151.
The data line 171 is connected to a first electrode S2 of the
second transistor T2 through a contact hole 62. The first
electrode S2 and the second electrode D2 of the second
transistor T2 may be disposed on the semiconductor layer
130.

[0096] The third transistor T3 may be disposed to include
two transistors adjacent to each other, as illustrated at a left
side and a lower side with reference to a portion where the
semiconductor layer 130 is folded in FIG. 2. Each of these
two parts serves as the third transistor T3. A first electrode
S3 of a first third transistor T3 in the left side is connected
to a second electrode D3 of a second third transistor T3 in
the lower side. A gate electrode of the two third transistors
T3 may be a portion of the scan line 151 or a portion that
protrudes upward or downward from the scan line 151. Such
a structure may be referred to as a dual-gate structure, and
may prevent a leakage current from flowing. The first
electrode S3 of the third transistor T3 (i.e., second third
transistor in the lower side) is connected to a first electrode
S6 of the sixth transistor T6 and the second electrode D1 of
the driving transistor T1.

[0097] The fourth transistor T4 is disposed at the portion
where the previous-stage scan line 152 and the semiconduc-
tor layer 130 meet. A gate electrode of the second transistor
T2 may be a portion of the previous-stage scan line 152. A
first electrode S4 of a first fourth transistor T4 is connected
to a second electrode D4 of a second fourth transistor T4.
Such a structure may be referred to as a dual-gate structure,
and may prevent a leakage current from flowing. The second
electrode D4 of the fourth transistor T4 in a right side is
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connected to the second electrode D3 of the third transistor
T3 through the semiconductor layer 130.

[0098] A gate electrode of the fifth transistor T5 may be a
portion of the light emission control line 153. The driving
voltage line 172 is connected to a first electrode S5 of the
fifth transistor T5 through a contact hole 67, and a second
electrode D5 is connected to the first electrode S1 of the
driving transistor T1 through the semiconductor layer 130.

[0099] A gate electrode of the sixth transistor T6 may be
a portion of the light emission control line 153. A first
connector 75 is connected to a second electrode D6 of the
sixth transistor T6 through a contact hole 69, and a first
electrode S6 is connected to the second electrode D1 of the
driving transistor T1 through the semiconductor layer 130.

[0100] A gate electrode of the seventh transistor T7 may
be a portion of the previous-stage scan line 152. A first
electrode S7 of the fifth transistor T7 is connected to the first
electrode S4 of the fourth transistor T4. The initialization
voltage line 127 is connected to a second connector 72
through a contact hole 65. The second connector 72 may be
connected to the semiconductor layer 130 through the con-
tact hole 66, and the second electrode D7 may be connected
to the second electrode D6 of the sixth transistor T6. The
first electrode S7 the seventh transistor T7 and the second
electrode D7 the seventh transistor T7 may be disposed on
the semiconductor layer 130. The seventh transistor T7
illustrated in FIG. 2 operates a pixel disposed at an upper
side of the illustrated pixel area. FIG. 2 schematically
illustrates one pixel area, and the seventh transistor T7
which is operated in a pixel area according to the exemplary
embodiment is disposed in the semiconductor layer 130
extending from the second electrode D6 of the sixth tran-
sistor T6. In a pixel area according to the exemplary embodi-
ment, the second electrode D7 of the seventh transistor T7
is disposed at a lower side of the sixth transistor T6 to be
connected to the second electrode D6 of the sixth transistor
T6. In addition, in another pixel area of another exemplary
embodiment, the first electrode S7 of the seventh transistor
T7 may be disposed in the semiconductor layer 130 extend-
ing from the first electrode S4 of the fourth transistor T4.

[0101] The storage capacitor Cst includes a first storage
electrode E1 and a second storage electrode E2 which
overlap each other, with the second gate insulating layer 160
interposed therebetween. The second storage electrode E2
may correspond to the first gate electrode 155 of the driving
transistor T1, and the first storage electrode E1 may corre-
spond to the extension of the storage electrode 126. Herein,
the second gate insulating layer 160 serves as a dielectric
material, and a capacitance of the storage capacitor Cst is
determined by the electric charges cumulated in the storage
capacitor Cst and a voltage between the first and second
storage electrodes E1 and E2. It is possible to secure a space
in which the storage capacitor Cst can be disposed in the
space narrowed by the channel of the driving transistor T1
occupying a large area within the pixel by using the first gate
electrode 155 as the second storage electrode E2.

[0102] The driving voltage line 172 is connected to the
first storage electrode E1 through a contact hole 68. Accord-
ingly, the storage capacitor Cst stores a charge correspond-
ing to a difference between the driving voltage ELVDD
transferred to the first storage electrode E1 through the
driving voltage line 172 and the gate voltage Vg of the first
gate electrode 155.
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[0103] A pixel electrode (not illustrated), which is referred
to as an anode electrode, is connected to the first connector
75 through a contact hole 81.

[0104] The bridge electrode 31 overlaps the semiconduc-
tor layer 130 of the driving transistor T1, the first gate
electrode 155, the storage electrode 126, the scan line 151,
and the second electrode D3 of the third transistor T3, and
the gate connector 156 in the plan view. The bridge electrode
31 may be disposed to cross the scan line 151, and may be
disposed in parallel with the data line 171 and a portion of
the driving voltage line 172.

[0105] Specifically, the bridge electrode 31 is disposed so
as to extend from a central portion of the Q-type semicon-
ductor layer 130 of the driving transistor T1 and through the
second electrode D3 of the third transistor T3 in the second
direction D2. A first end of the bridge electrode 31 extending
through the second electrode D3 of the third transistor T3
may be disposed to be bent so as to not overlap the
semiconductor layer 130.

[0106] A second end of the bridge electrode 31 is con-
nected to the first gate electrode 155 through the contact hole
61.

[0107] The gate connector 156 is disposed to overlap one
region of the bridge electrode 31 in the plan view. The gate
connector 156 may extend from the second electrode D3 of
the third transistor T3 in the second direction D2. The gate
connector 156 may have an obliquely curved shape at one
end so as to overlap an obliquely curved shape of the bridge
electrode 31.

[0108] The bridge electrode 31 and the gate connector 156
are connected through the contact hole 63. The second
electrode D3 of the third transistor T3 (i.e., the first third
transistor T3 in the left side) and the gate connector 156 are
connected through a contact hole 64.

[0109] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the
second electrode D3 of the third transistor T3 through the
gate connector 156.

[0110] Referring to FIG. 1 again, it may be seen that the
gate electrode G1 of the driving transistor T1 and the second
electrode D3 of the third transistor T3 are electrically
connected to each other through the driving gate node Q.
[0111] In general, the driving transistor T1 controls the
driving current Id flowing to the organic light emitting diode
OLED, and stores a data voltage in the storage capacitor Cst
connected to the driving gate node Q of the driving transistor
T1 to maintain it for one frame. Accordingly, a certain
amount of driving current Id is supplied from the driving
transistor T1 to the organic light emitting diode OLED
during one frame to emit light.

[0112] A voltage variation of the data line 171 affects the
voltage of the driving gate node Q of the driving transistor
T1 since parasitic capacitance exists between the data line
171 and the driving connector connecting the first gate
electrode G1 of the driving transistor T1 to the second
electrode D3 of the third transistor T3. The voltage variation
of the driving gate node Q induces a change of the driving
current Id flowing through the organic light emitting diode
OLED, causing a crosstalk phenomenon in which luminance
of the display device changes.

[0113] Hereinafter, a pixel of an organic light emitting
diode display according to an exemplary embodiment in
which a cross-talk phenomenon is reduced by including the
gate connector 156 and the bridge electrode 31 disposed
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separated from the data line 171 to replace the driving
connector will be described following on a stacking order
with reference to FIG. 3 and FIG. 4.

[0114] FIG. 3 illustrates a cross-sectional view taken along
line of FIG. 2, and FIG. 4 illustrates a cross-sectional view
taken along line IV-IV' of FIG. 2.

[0115] Referring to FIG. 3, the organic light emitting
diode display according to the exemplary embodiment uses
a substrate 100 made of a flexible material such as plastic or
polyimide (PI), or glass, for example. A barrier layer 110 is
disposed on the substrate 100, and a bridge electrode 31
made of a metal having conductivity or a semiconductor
material having a similar conductive characteristic is dis-
posed on the barrier layer 110. A buffer layer 120 is disposed
on the bridge electrode 31 so as to cover the bridge electrode
31. In an exemplary embodiment, the layers 110 and 120
may be made of an inorganic insulating material such as a
silicon oxide, a silicon nitride, and an aluminum oxide, and
may also include an organic insulating material such as
polyimide or polyacryl (epoxy).

[0116] A semiconductor layer 130 including a channel
130a1 of the driving transistor T1 and a drain region of the
second transistor T2 is disposed on the buffer layer 120.

[0117] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The scan line 151 and the first gate electrode 155 of the
driving transistor T1 are disposed on the first gate insulating
layer 140. The scan line 151, the first gate electrode 155, the
gate electrodes of the transistors, and the gate connector 156
disposed on the first gate insulating layer 140 may be
referred to as a first gate conductor.

[0118] A second gate insulating layer 160 covering the
first gate conductor is disposed on the first gate conductor.
In an exemplary embodiment, the first gate insulating layer
140 and the second gate insulating layer 160 may include a
material such as a silicon nitride, a silicon oxide, and an
aluminum oxide. The storage electrode 126 may be disposed
on the second gate insulating layer 160, and the storage
electrode 126, the initialization voltage line 127, etc. dis-
posed on the second gate insulating layer 160 may be
referred to as a second gate conductor.

[0119] An interlayer-insulating layer 180 covering the
second gate conductor is disposed on the second gate
conductor. In an exemplary embodiment, the interlayer-
insulating layer 180 may be made of a material such as a
silicon nitride, a silicon oxide, and an aluminum oxide, and
may be made of an organic insulating material. The data line
171 may be disposed on the interlayer-insulating layer 180,
and the data line 171, the driving voltage line 172, the first
connector 75, the second connector 72, and the driving
connector (not illustrated, see reference number 71 of FIG.
5) disposed on the interlayer-insulating layer 180 may be
referred to as a data conductor.

[0120] The data line 171 is disposed far away from the
bridge electrode 31 with the first gate insulating layer 140,
the second gate insulating layer 160, the first gate conductor
and the second gate conductor therebetween. Accordingly, a
value of parasitic capacitance C existing between the data
line 171 and the bridge electrode 31 is reduced, and the
voltage of the driving gate node Q of the driving transistor
T1 is less affected by the voltage variation of the data line
171. Accordingly, the driving current Id flowing through the
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organic light emitting diode OLED is constantly maintained,
so that the luminance of the organic light emitting diode is
hardly changed.

[0121] Hereinafter, a structure in which the gate electrode
G1 of the driving transistor T1 and the second electrode D3
of the third transistor T3 are connected by the bridge
electrode 31 will be described in detail with reference to
FIG. 4.

[0122] An organic light emitting diode display according
to an exemplary embodiment may use a substrate 100 made
of a flexible material. A barrier layer 110 is disposed on the
substrate 100, and a bridge electrode 31 made of a metal
having conductivity or a semiconductor material having a
similar conductive characteristic is disposed on the barrier
layer 110. A buffer layer 120 is disposed on the bridge
electrode 31.

[0123] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3 and a channel 130a1 of the driving transistor
T1 is disposed on the buffer layer 120.

[0124] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The first gate electrode 155 of the driving transistor T1,
the scan line 151, and the gate connector 156 are disposed
on the first gate insulating layer 140. The first gate electrode
155 of the driving transistor T1 may be disposed to overlap
the channel 13041 of the driving transistor T1 and the bridge
electrode 31.

[0125] The gate connector 156 is disposed to overlap the
drain region 13043 of the third transistor T3 and a partial
region of the bridge electrode 31. A first end of the gate
connector 156 may be disposed within the bridge electrode
31

[0126] The first gate electrode 155 is connected to the
bridge electrode 31 through a contact hole 61, and the gate
connector 156 is connected to the bridge electrode 31
through a contact hole 63. In addition, the gate connector
156 is connected to the drain region 13043 of the third
transistor T3 through the contact hole 64.

[0127] In other words, the third transistor T3 may transfer
a compensated voltage Dm+Vth from the drain region
13043 to the gate electrode G1 of the driving transistor T1
through the gate connector 156 and the bridge electrode 31.
[0128] A second gate insulating layer 160 is disposed on
the first gate electrode 155, the scan line 151, and the gate
connector 156 to cover them. The storage electrode 126 is
disposed on the second gate insulating layer 160, and an
interlayer-insulating layer 180 is disposed on the storage
electrode 126. Herein, the storage electrode 126 may be
disposed to partially overlap the first gate electrode 155.
[0129] Although not shown in FIG. 4, a data conductor is
disposed on the interlayer-insulating layer 180, and a pas-
sivation layer (not illustrated) covering the data conductor
may be disposed on the data conductor. The passivation
layer may be made of an organic insulating material, for
example. A pixel electrode (not illustrated) may be disposed
on the passivation layer, and the pixel electrode may be
connected to the data conductor through a contact hole
disposed in the passivation layer. A barrier rib (not illus-
trated) may be disposed on the passivation layer and the
pixel electrode. The barrier rib may define an open portion
that overlaps the pixel electrode, and an organic light
emitting layer may be disposed in the open portion. A
common electrode (not illustrated) may be disposed on the
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organic emission layer and the barrier rib. The pixel elec-
trode, the organic emission layer, and the common electrode
may constitute an organic light emitting diode OLED. When
holes and electrons are injected from the pixel electrode and
the common electrode into the organic emission layer in the
organic light emitting diode OLED, excitons formed by
combining the injected holes and electrons are emitted when
they fall from an excited state to a ground state.

[0130] Hereinafter, a plan view and a cross-sectional view
of an organic light emitting diode display according to an
exemplary embodiment in which a cross-talk phenomenon is
reduced by including the gate connector 156, the short
driving connector 71, and the bridge electrode 31 disposed
separately from the data line 171 to replace the driving
connector will be described following a stacking order with
reference to FIG. 5 and FIG. 6. A description of the same
constituent elements as the constituent elements described
above will be omitted.

[0131] FIG. Sillustrates a top plan view of another exem-
plary embodiment of a pixel area of an organic light emitting
diode display according to the invention, and FIG. 6 illus-
trates a cross-sectional view taken along line V-V' of FIG. 5.

[0132] Referring to FIG. 5, the bridge electrode 31 is
disposed to cross the scan line 151, and is disposed in
parallel with the data line 171 and a portion of the driving
voltage line 172.

[0133] The bridge electrode 31 is disposed so as to extend
from a central portion of the Q-type semiconductor layer
130 of the driving transistor T1 and through the second
electrode D3 of the third transistor T3 in the second direction
D2. The bridge electrode 31 overlaps the first gate electrode
155, the storage electrode 126, and a portion of the scan line
151 in the plan view, and a first end of the extended bridge
electrode 31 may be disposed to be bent so as to not overlap
the semiconductor layer 130. According to another exem-
plary embodiment, when the semiconductor layer 130 is
U-shaped, the bridge electrode 31 may be disposed to have
a short length.

[0134] The bridge electrode 31 is connected to the first
gate electrode 155 through the contact hole 61.

[0135] The gate connector 156 and the driving connector
71 are disposed to overlap the bridge electrode 31, but do not
overlap the scan line 151. The driving connector 71 is
disposed to partially overlap the gate connector 156 and the
bridge electrode 31, and to overlap the second electrode D3
of the third transistor T3. Herein, the driving connector 71
may be disposed obliquely to overlap the bridge electrode 31
and the second electrode D3 of the third transistor T3.

[0136] The driving connector 71 may be disposed in
various shapes to overlap the gate electrode 155, the bridge
electrode 31, and the second electrode D3 of the third
transistor T3. Specifically, in an exemplary embodiment, it
may be disposed in various shapes such as an oblique
polygon, a long extended polygon, and a polygon including
a chamfer. The gate connector 156 may be disposed in a
polygonal shape including a rectangle and a polygon includ-
ing a chamfer so as to overlap one region of the bridge
electrode 31 and one region of the driving connector 71.

[0137] The bridge electrode 31 and the gate connector 156
are connected through the contact hole 63, and the gate
connector 156 and the driving connector 71 are connected
through the contact hole 60. In addition, the driving con-
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nector 71 is connected to the second electrode D3 (i.e., the
drain region 13043 in FIG. 6) of the third transistor T3
through the contact hole 64.

[0138] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the
second electrode D3 of the third transistor T3 through the
gate connector 156 and the driving connector 71.

[0139] Hereinafter, a structure in which the bridge elec-
trode 31 is connected to the first gate electrode 155 of the
driving transistor T1 and the drain region 13043 of the third
transistor T3 will be described in detail with reference to a
cross-sectional view of FIG. 6.

[0140] Referring to FIG. 6, the organic light emitting
diode display according to an exemplary embodiment
includes the bridge electrode 31 on the barrier layer 110. A
buffer layer 120 is disposed on the bridge electrode 31 so as
to cover the bridge electrode 31.

[0141] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3 and a channel 130a1 of the driving transistor
T1 is disposed on the buffer layer 120.

[0142] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The first gate electrode 155 of the driving transistor T1,
the scan line 151, and the gate connector 156 are disposed
on the first gate insulating layer 140. The first gate electrode
155 of the driving transistor T1 may be disposed to overlap
a portion of the channel 130a1 of the driving transistor T1
and the bridge electrode 31.

[0143] The second gate insulating layer 160 is disposed on
the first gate electrode 155 and the scan line 151 to cover
them. The storage electrode 126 disposed on the second gate
insulating layer 160 may overlap the gate electrode 155, the
bridge electrode 31, and the channel 13041 of the driving
transistor T1.

[0144] The interlayer-insulating layer 180 is disposed on
the storage electrode 126 so as to cover the storage electrode
126. A driving connector 71 is disposed on the interlayer-
insulating layer 180. The driving connector 71 may be
disposed to overlap the gate connector 156, the drain region
13043, and the bridge electrode 31.

[0145] The driving connector 71 is connected to the drain
region 13043 through the contact hole 64, and connected to
the gate connector 156 through a contact hole 60. The gate
connector 156 is connected to the bridge electrode 31
through the contact hole 63. In addition, the first gate
electrode 155 is connected to the bridge electrode 31
through the contact hole 61.

[0146] In other words, the third transistor T3 may transfer
the compensated voltage Dm+Vth from the drain region
13043 to the gate electrode G1 of the driving transistor T1
through the driving connector 71, the gate connector 156,
and the bridge electrode 31.

[0147] The organic light emitting diode display according
to the exemplary embodiment may connect the third tran-
sistor T3 and the driving transistor T1 even by using the
driving connector 71 only at a short region, so as to reduce
parasitic capacitance existing between the data line 171 and
the driving connector 71.

[0148] In addition, after forming the bridge electrode 31 at
an upper portion of the barrier layer 110, the gate connector
156 may be disposed when the first gate conductor is
disposed, and the driving connector 71 when the data
conductor is disposed, and thus it is possible to provide an
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organic light emitting diode display in which the cross-talk
is reduced without using an additional mask process.
[0149] Hereinafter, a pixel of an organic light emitting
diode display according to an exemplary embodiment in
which a cross-talk phenomenon is reduced by including the
bridge electrode 31 disposed separately from the data line
171 to replace the driving connector will be described with
reference to FIG. 7 and FIG. 8.

[0150] FIG. 7 illustrates a top plan view of still another
exemplary embodiment of an organic light emitting diode
display according to the invention, and FIG. 8 illustrates a
cross-sectional view taken along line VIII-VIIT' of FIG. 7.
[0151] Referring to FIG. 7, the bridge electrode 31 is
disposed to cross the scan line 151, and is disposed in
parallel with the data line 171 and a portion of the driving
voltage line 172.

[0152] The bridge electrode 31 is disposed so as to extend
from a central portion of the Q-type semiconductor layer
130 of the driving transistor T1 and through the second
electrode D3 of the third transistor T3 in the second direction
D2. The bridge electrode 31 overlaps the first gate electrode
155, the storage electrode 126, and a portion of the scan line
151 and may be disposed even in the drain region 13043 of
the third transistor T3. The bridge electrode 31 may have a
long rectangular shape, but may include a partially bent
shape in order to avoid overlapping other wires in the plan
view.

[0153] The bridge electrode 31 connects the drain region
13043 of the third transistor T3 and the first gate electrode
155.

[0154] Hereinafter, a shape in which the bridge electrode
31 connects the first gate electrode 155 of the driving
transistor T1 and the drain region 13043 of the third tran-
sistor T3 will be described in detail with reference to a
cross-sectional view of FIG. 8.

[0155] Referring to FIG. 8, the organic light emitting
diode display according to an exemplary embodiment
includes the bridge electrode 31 on the barrier layer 110. A
buffer layer 120 is disposed on the bridge electrode 31 so as
to cover the bridge electrode 31.

[0156] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3, and a channel 130a1 of the driving transistor
T1 is disposed on the buffer layer 120.

[0157] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The scan line 151 and the first gate electrode 155 of the
driving transistor T1 are disposed on the first gate insulating
layer 140.

[0158] The drain region 13043 is connected to the bridge
electrode 31 through a contact hole 70, and the first gate
electrode 155 of the driving transistor T1 is connected to the
bridge electrode 31 by the contact hole 61.

[0159] In other words, the third transistor T3 may transfer
the compensated voltage Dm+Vth from the drain region
13043 to the gate electrode G1 of the driving transistor T1,
by the bridge electrode 31.

[0160] Hereinafter, a pixel of an organic light emitting
diode display according to an exemplary embodiment in
which a cross-talk phenomenon is reduced by including the
gate connector 156 and the bridge electrode 31 in a case that
the semiconductor layer 130 of the driving transistor T1 has
another shape will be described with reference to FIG. 9 and
FIG. 10.
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[0161] FIG. 9 illustrates a top plan view of still another
exemplary embodiment of an organic light emitting diode
display according to the invention, and FIG. 10 illustrates a
cross-sectional view taken along line X-X' of FIG. 9.
[0162] Referring to FIG. 9, the semiconductor layer 130 of
the driving transistor T1 has an ‘S’ shape.

[0163] The bridge electrode 31 overlaps the semiconduc-
tor layer 130 of the driving transistor T1, the first gate
electrode 155, the storage electrode 126, the scan line 151,
the second electrode D3 of the third transistor T3, and the
gate connector 156 in the plan view. The bridge electrode 31
may be disposed to cross the scan line 151, and may be
disposed in parallel with the data line 171 and a portion of
the driving voltage line 172.

[0164] Specifically, the bridge electrode 31 is disposed so
as to extend from an upper side of the S-type semiconductor
layer 130 of the driving transistor T1 and through the second
electrode D3 of the third transistor T3 in the second direction
D2. Afirst end of the bridge electrode 31 extending through
the second electrode D3 of the third transistor T3 may be
disposed to be bent so as to not overlap the semiconductor
layer 130 in the plan view.

[0165] The bridge electrode 31 is connected to the first
gate electrode 155 through the contact hole 61.

[0166] The gate connector 156 is disposed to overlap one
region of the bridge electrode 31. The gate connector 156
may extend from second electrode D3 of the third transistor
T3 in the second direction D2. The gate connector 156 may
have an obliquely curved shape so as to overlap an obliquely
curved shape of the bridge electrode 31 in the plan view.
[0167] The bridge electrode 31 and the gate connector 156
are connected through the contact hole 63. The second
electrode D3 (i.e., the drain region 13043) of the third
transistor T3 and the gate connector 156 are connected
through the contact hole 64.

[0168] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the
second electrode D3 of the third transistor T3 through the
gate connector 156.

[0169] Hereinafter, a structure in which the bridge elec-
trode 31 is connected to the first gate electrode 155 of the
driving transistor T1 and the drain region 13043 of the third
transistor T3 will be described with reference to a cross-
sectional view of FIG. 10.

[0170] Referring to FIG. 10, the organic light emitting
diode display according to an exemplary embodiment
includes the bridge electrode 31 on the barrier layer 110. A
buffer layer 120 is disposed on the bridge electrode 31 so as
to cover the bridge electrode 31.

[0171] A semiconductor layer 130 is disposed on the
buffer layer 120.

[0172] A semiconductor layer 130 includes a plurality of
channels 130a, and a drain region 13043. The plurality of
channels 130q, indicates channel regions of the driving
transistor T1 and the drain region 1304, indicates the second
electrode D3 of the third transistor T3.

[0173] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The first gate electrode 155 of the driving transistor T1,
the scan line 151, and the gate connector 156 are disposed
on the first gate insulating layer 140.

[0174] The second gate insulating layer 160 is disposed on
the first gate electrode 155 and the scan line 151 to cover
them. The storage electrode 126 disposed on the second gate
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insulating layer 160 may overlap the gate electrode 155, the
bridge electrode 31, and the channels 130al of the driving
transistor T1 in the plan view.

[0175] The gate connector 156 is connected to the bridge
electrode 31 through the contact hole 63, and is connected
to the drain region 13043 through the contact hole 64. In
addition, the first gate electrode 155 is connected to the
bridge electrode 31 through the contact hole 61.

[0176] In other words, the third transistor T3 may transfer
a compensated voltage Dm+Vth from the drain region
13043 to the gate electrode G1 of the driving transistor T1
through the gate connector 156 and the bridge electrode 31.

[0177] Therefore, since no gate driving connector in the
data conductor layer is used, no parasitic capacitance
between the data line 171 and the gate driving connector
exists. Parasitic capacitance may exist between the data line
171 and the bridge electrode 31. However, since there are a
plurality of layers between the data line 171 and the bridge
electrode 31, the parasitic capacitance may be considerably
reduced. As the parasitic capacitance decreases, the cross-
talk phenomenon also decreases.

[0178] Hereinafter, a structure in which the cross-talk
phenomenon is reduced through the bridge electrode 31 and
the gate connector in an organic light emitting diode display
according to another exemplary embodiment including the
third gate conductor will be described with reference to FIG.
11 to FIG. 16.

[0179] Referring to FIG. 11 and FIG. 12, the organic light
emitting diode display according to the exemplary embodi-
ment includes an upper gate connector 53 and the bridge
electrode 31 disposed separately from the data line 171 to
replace the driving connector.

[0180] FIG. 11 illustrates a top plan view of an exemplary
embodiment of a region including one pixel of an organic
light emitting diode display according to the invention, and
FIG. 12 illustrates a cross-sectional view taken along line
XII-XII' of FIG. 11.

[0181] Referring to FIG. 11, according to the exemplary
embodiment, the organic light emitting diode display
includes a scan line 151, a previous-stage scan line 152, a
light emission control line 153, and an initialization voltage
line 127 which extend mainly along a first direction D1
which transfer a scan signal Sn, a previous-stage scan signal
S(n-1), a light emission control signal EM, and an initial-
ization voltage Vint, respectively. Two previous-stage scan
lines 152 and two initialization voltage lines 127 are illus-
trated in FIG. 11. A signal for driving an upper pixel area
(not illustrated) may be applied to the previous-stage scan
line 152 and the initialization voltage line 127 which are
illustrated at an upper side of the scan line 151. In the
exemplary embodiment, a scan signal Sn and an initializa-
tion voltage Vint may be applied from the previous-stage
scan line 152 and the initialization voltage line 127 illus-
trated below the light emission control line 153, respec-
tively.

[0182] The organic light emitting diode display includes a
data line 171 and a driving voltage line 172 extending along
a second direction D2 that intersects the first direction D1
which transfer a data voltage Dm and a driving voltage
ELVDD, respectively. The driving voltage line 172 includes
an extension having a slightly bent structure and an
expanded width. The driving voltage line 172 extends to
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cover a portion of the driving transistor T1, portions of the
third transistors T3-1 and T3-2, and portions of the fourth
transistors T4-1 and T4-2.

[0183] One pixel PX of the light emitting diode display
includes a driving transistor T1, a second transistor T2, a
third transistor T3, a fourth transistor T4, a fifth transistor
T5, a sixth transistor T6, a seventh transistor 17, a storage
capacitor Cst, and an organic light-emitting diode OLED.
The third transistor T3 has a structure in which two transis-
tors T3-1 and T3-2 are connected with each other, and has
a structure in which a signal inputted into a first-side
transistor is outputted through a second-side transistor while
being simultaneously turned on by the same gate signal.

[0184] In FIG. 11 and FIG. 12, even though an organic
light emitting diode OLED is not illustrated, the organic
light emitting diode OLED includes of a pixel electrode, an
organic emission layer, and a common electrode. A structure
of the organic light emitting diode OLED is disposed on the
connection structure of the transistors T1 to T7 illustrated in
FIG. 11.

[0185] Each channel of the driving transistor T1, the
second transistor T2, the third transistor T3, the fourth
transistor T4, the fifth transistor T5, the sixth transistor T6,
and the seventh transistor T7 is disposed in the semicon-
ductor layer 130 which extends long. In addition, at least
portions of the first and second electrodes of the transistors
T1, T2, T3, T4, T5, T6, and T7 are disposed in the semi-
conductor layer 130. The semiconductor layer 130 may be
disposed to be bent in various shapes. The semiconductor
layer 130 may include an oxide semiconductor or a poly-
crystalline semiconductor made of polysilicon, for example.

[0186] Each channel of the transistors T1, T2, T3, T4, T5,
T6, and T7 overlaps a gate electrode of the corresponding
transistor, and is disposed between the first electrode and the
second electrode of the corresponding transistor. The tran-
sistors T1, T2, T3, T4, T5, T6, and T7 may have a substan-
tially same stacked structure. Hereinafter, the driving tran-
sistor T1 will be described in detail, and the remaining
transistors T2, T3, T4, T5, T6, and T7 will be briefly
described.

[0187] The driving transistor T1 includes a channel, a first
gate electrode 155. a first electrode S1, and a second
electrode D1. The channel of the driving transistor T1 is
disposed between the first electrode S1 and the second
electrode D1 and overlaps the first gate electrode 155 in the
top plan view. The channel is curved in order to form a
longer channel length within a limited region compared with
the case that channel is straight. A shape of such channels
according to the invention is not limited to the illustrated
Q-type, but may be various such as a U-shape, an S-shape,
and the like.

[0188] The first gate electrode 155 overlaps the channel in
the top plan view. The first electrode S1 and the second
electrode D1 are disposed at opposite sides of the channel,
respectively. An insulated extension of the storage electrode
126 is disposed on the first gate electrode 155. The extension
of the storage electrode 126 overlaps the first gate electrode
155 with the second gate insulating layer 160 interposed
therebetween in the plan view to constitute a storage capaci-
tor Cst. The extension of the storage electrode 126 serves as
a first storage electrode E1 of the storage capacitor Cst (see
FIG. 1), and the first gate electrode 155 serves as a second
storage electrode E2 (see FIG. 1).



US 2020/0161407 Al

[0189] A gate electrode of the second transistor T2 may be
aportion of the scan line 151. The data line 171 is connected
to a first connector 51 through a contact hole 43. The first
connector 51 is connected to the first electrode S2 of the
second transistor T2 through a contact hole 42. The first
electrode S2 and the second electrode D2 of the second
transistor T2 may be disposed on the semiconductor layer
130.

[0190] The third transistor T3 may be disposed to include
two transistors adjacent to each other as illustrated at a left
side and a lower side with reference to a portion where the
semiconductor layer 130 is folded in FIG. 11. Each of these
two parts serves as the third transistor T3. A first electrode
S3 of a first third transistor T3-1 in the left side is connected
to a second electrode D3 of a second third transistor T3-2 in
the lower side. A gate electrode of the two third transistors
T3-1 and T3-2 may be a portion of the scan line 151 or a
portion that protrudes upward from the scan line 151. Such
a structure may be referred to as a dual-gate structure, and
may prevent a leakage current from flowing. The first
electrode S3 of the second third transistor T3-2 is connected
to a first electrode S6 of the sixth transistor T6 and the
second electrode D1 of the driving transistor T1.

[0191] The fourth transistor T4 is disposed at the portion
where the previous-stage scan line 152 and the semiconduc-
tor layer 130 meet. A gate electrode of the second transistor
T2 may be a portion of the previous-stage scan line 152. A
first electrode S4 of a one fourth transistor T4 is connected
to a second electrode D4 of the other fourth transistor T4.
Such a structure may be referred to as a dual-gate structure,
and may prevent a leakage current from flowing. The second
electrode D4 of the fourth transistor T4 (i.e., the fourth
transistor T4-1 at the left side) is connected to the second
electrode D3 of the third transistor T3 through the semicon-
ductor layer 130. The first electrode S4 of the fourth
transistor T4-2 at the right side is connected to the initial-
ization voltage line 127 through a contact hole 41.

[0192] A gate electrode of the fifth transistor T5 may be a
portion of the light emission control line 153. The first
electrode S5 of the fifth transistor T5 is connected to the
second connector 52 through a contact hole 45. The second
connector 52 is connected to the driving voltage line 172
through a contact hole 44. A second electrode D5 of the fifth
transistor T5 is connected to the first electrode S1 of the
driving transistor T1 through the semiconductor layer 130.
[0193] A gate electrode of the sixth transistor T6 may be
a portion of the light emission control line 153. The third
connector 50 is connected to a second electrode D6 of the
sixth transistor T6 through a contact hole 47, and a first
electrode S6 of the sixth transistor T6 is connected to the
second electrode D1 of the driving transistor T1 through the
semiconductor layer 130.

[0194] A gate electrode of the seventh transistor T7 may
be a portion of the previous-stage scan line 152. The second
electrode D7 of the seventh transistor T7 is connected to the
second electrode D6 of the sixth transistor T6 through the
semiconductor layer 130. The first electrode S7 of the
seventh transistor T7 is connected to the initialization volt-
age line 127 through a contact hole 49.

[0195] The storage capacitor Cst includes a first storage
electrode E1 and a second storage electrode E2 which
overlap each other with a second gate insulating layer 160
interposed therebetween. The second storage electrode E2
may correspond to the first gate electrode 155 of the driving
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transistor T1, and the first storage electrode E1 may corre-
spond to the extension of the storage electrode 126. Herein,
the second gate insulating layer 160 serves as a dielectric
material, and a capacitance of the storage capacitor Cst is
determined by the electric charges cumulated in the storage
capacitor Cst and a voltage between the first and second
storage electrodes E1 and E2. It is possible to secure a space
in which the storage capacitor Cst can be disposed in the
space narrowed by the channel of the driving transistor T1
occupying a large area within the pixel by using the first gate
electrode 155 as the second storage electrode E2.

[0196] The first storage electrode E1 is connected to a
second connector 52 through a contact hole 46. Herein, the
second connector 52 may be connected to the driving
voltage line 172 through the contact hole 44, and a driving
voltage ELVDD may be applied to the first storage electrode
E1 by the second connector 52. Accordingly, the storage
capacitor Cst stores a charge corresponding to a difference
between the driving voltage ELVDD transferred to the first
storage electrode E1 through the driving voltage line 172
and the gate voltage Vg of the first gate electrode 155.

[0197] A pixel electrode, which is referred to as an anode
electrode, is connected to a third connector 50 through a
contact hole 81.

[0198] The bridge electrode 31 overlaps the semiconduc-
tor layer 130 of the driving transistor T1, the first gate
electrode 155, the storage electrode 126, the scan line 151,
the second electrode D3 of the third transistor T3, and the
upper gate connector 53. The bridge electrode 31 may be
disposed to cross the scan line 151, and may be disposed in
parallel with a portion of the data line 171. In addition, the
bridge electrode 31 may be disposed to overlap the driving
voltage line 172 in the plan view.

[0199] Specifically, the bridge electrode 31 is disposed so
as to extend from a central portion of the Q-type semicon-
ductor layer 130 of the driving transistor T1 and through the
second electrode D3 of the third transistor T3 in the second
direction D2. A first end of the bridge electrode 31 extending
through the second electrode D3 of the third transistor T3
may be disposed to be bent so as to not overlap the
semiconductor layer 130.

[0200] The bridge electrode 31 is connected to the first
gate electrode 155 through a contact hole 91.

[0201] The upper gate connector 53 is disposed to overlap
one region of the bridge electrode 31. The upper gate
connector 53 may extend from the second electrode D3 of
the third transistor T3 in the second direction D2. The upper
gate connector 53 may have a curved shape so as to overlap
an obliquely curved shape of the bridge electrode 31.

[0202] The bridge electrode 31 and the upper gate con-
nector 53 are connected through a contact hole 92. The
second electrode D3 of the third transistor T3 (i.e., the drain
region 13043) and the upper gate connector 53 are con-
nected through a contact hole 93.

[0203] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the
second electrode D3 of the third transistor T3 through the
upper gate connector 53.

[0204] The invention is to prevent the crosstalk phenom-
enon, and it is thereby possible to provide an organic light
emitting diode display in which the cross-talk phenomenon
is reduced by forming the bridge electrode 31 at a lower
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portion of the buffer layer 120 to replace the gate driving
connector or by forming a gate connector only in small
regions.

[0205] Hereinafter, an organic light emitting diode display
according to another exemplary embodiment in which the
crosstalk phenomenon is reduced by including the bridge
electrode 31 will be described following a stacking order
with reference to FIG. 12.

[0206] FIG. 12 illustrates a cross-sectional view taken
along line XII-XII' of FIG. 11.

[0207] Referring to FIG. 12, the organic light emitting
diode display according to the exemplary embodiment uses
a substrate 100 made of a flexible material such as plastic or
polyimide (“PI”). A barrier layer 110 is disposed on the
substrate 100, and a bridge electrode 31 made of a metal
having conductivity or a semiconductor material having a
similar conductive characteristic is disposed on the barrier
layer 110. A buffer layer 120 is disposed on the bridge
electrode 31. In an exemplary embodiment, the barrier layer
110 and the second buffer layer 120 may include an inor-
ganic insulating material such as a silicon oxide, a silicon
nitride, or an aluminum oxide.

[0208] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3 and a channel 130a1 of the driving transistor
T1 is disposed on the buffer layer 120.

[0209] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130. The scan line 151 and the first gate electrode 155 of the
driving transistor T1 are disposed on the first gate insulating
layer 140. The scan line 151, the first gate electrode 155, the
gate electrodes disposed on the transistors, and a lower gate
connector 54 disposed on the first gate insulating layer 140
may be referred to as a first gate conductor.

[0210] A second gate insulating layer 160 covering the
first gate conductor is disposed on the first gate conductor.
In an exemplary embodiment, the first gate insulating layer
140 and the second gate insulating layer 160 may be made
of a material such as a silicon nitride, a silicon oxide, and an
aluminum oxide. The storage electrode 126 may be disposed
on the second gate insulating layer 160, and the storage
electrode 126, the initialization voltage line 127, etc. dis-
posed on the second gate insulating layer 160 may be
referred to as a second gate conductor.

[0211] A third gate insulating layer 170 covering the
second gate conductor is disposed on the second gate
conductor.

[0212] In an exemplary embodiment, the third gate insu-
lating layer 170 may be made of a material such as a silicon
nitride, a silicon oxide, and an aluminum oxide. The upper
gate connector 53 may be disposed on the third gate insu-
lating layer 170, and the upper gate connector 53, the first
connector 51, the second connector 52, and the third con-
nector 50 disposed on the third gate insulating layer 170 may
be referred to as a third gate conductor.

[0213] Specifically, the upper gate connector 53 is dis-
posed to overlap the drain region 13043 of the third tran-
sistor T3 and the bridge electrode 31.

[0214] The first gate electrode 155 is connected to the
bridge electrode 31 through the contact hole 91, and the
upper gate connector 53 is connected to the bridge electrode
31 through the contact hole 92. In addition, the upper gate
connector 33 is connected to the drain region 13043 of the
third transistor T3 through the contact hole 93.
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[0215] 1In other words, the third transistor T3 may transfer
the compensated voltage Dm+Vth to the gate electrode G1
of the driving transistor T1 and the second storage electrode
E2 of the storage capacitor Cst through the upper gate
connector 53 and the bridge electrode 31.

[0216] An interlayer-insulating layer 180 covering the
third gate conductor is disposed on the third gate conductor.
In an exemplary embodiment, the interlayer-insulating layer
180 may be made of a material such as a silicon nitride, a
silicon oxide, and an aluminum oxide, and may be made of
an organic insulating material. The driving voltage line 172
is disposed on the interlayer-insulating layer 180, and the
data line 171 and driving voltage line 172 disposed on the
interlayer-insulating layer 180 may be referred to as a data
conductor.

[0217] The driving voltage line 172 may be disposed in a
wide region so as to overlap the upper gate connector 53, the
storage electrode 126, the first gate electrode 155, the scan
line 151, the semiconductor layer 130, and the bridge
electrode 31.

[0218] Although not shown in FIG. 12, a passivation layer
(not illustrated) covering the driving voltage line 172 may be
disposed on the driving voltage line 172. The passivation
layer may include an organic insulating material. A pixel
electrode (not illustrated) may be disposed on the passiva-
tion layer, and the pixel electrode may be connected to the
data conductor through a contact hole disposed in the
passivation layer. A barrier rib (not illustrated) may be
disposed on the passivation layer and the pixel electrode.
The barrier rib may have an open portion that overlaps the
pixel electrode, and an organic light emitting layer may be
disposed in the open portion. A common electrode (not
illustrated) may be disposed on the organic emission layer
and the barrier rib. The pixel electrode, the organic emission
layer, and the common electrode constitute an organic light
emitting diode OLED. When holes and electrons are injected
from the pixel electrode and the common electrode into the
organic emission layer in the organic light emitting diode
OLED, excitons formed by combining the injected holes and
electrons are emitted when they fall from an excited state to
a ground state.

[0219] Hereinafter, a pixel of an organic light emitting
diode display according to another exemplary embodiment
in which a cross-talk phenomenon is reduced by including
the lower gate connector 54 and the bridge electrode 31
disposed separately from the data line 171 to replace the
driving connector will be described with reference to FIG.
13 and FIG. 14.

[0220] FIG. 13 illustrates a top plan view of another
exemplary embodiment of a region including one pixel of an
organic light emitting diode display according to the inven-
tion, and FIG. 14 illustrates a cross-sectional view taken
along line XIV-XIV' of FIG. 13.

[0221] Referring to FIG. 13, the bridge electrode 31 is
disposed so as to cross the scan line 151 and is disposed in
parallel with the data line 171. In addition, the bridge
electrode 31 may be disposed to overlap an extension of the
driving voltage line 172. The bridge electrode 31 is disposed
so as to extend from a central portion of the Q-type
semiconductor layer 130 of the driving transistor T1 and
through the second electrode D3 of the third transistor T3 in
the second direction D2. The bridge electrode 31 overlaps
the first gate electrode 155, the storage electrode 126, and a
portion of the scan line 151, and a first end of the extended
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bridge electrode 31 may be bent. According to another
exemplary embodiment, in the case that the semiconductor
layer 130 is U-shaped, the bridge electrode 31 may be
disposed to have a short length.

[0222] The lower gate connector 54 overlaps one region of
the bridge electrode 31. The lower gate connector 54 may
extend from second electrode D3 of third transistor T3 in the
second direction D2. The lower gate connector 54 may have
a curved shape so as to overlap an obliquely curved shape of
the bridge electrode 31.

[0223] The bridge electrode 31 is connected to the first
gate electrode 155 through a contact hole 91.

[0224] The bridge electrode 31 and the lower gate con-
nector 54 are connected through a contact hole 94. The
second electrode D3 of the third transistor T3 and the lower
gate connector 54 are connected through a contact hole 95.
[0225] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the drain
region 13043 of the third transistor T3 through the lower
gate connector 54.

[0226] Hereinafter, a structure in which the bridge elec-
trode 31 is connected to the first gate electrode 155 of the
driving transistor T1 and the drain region 13043 of the third
transistor T3 will be described in detail with reference to a
cross-sectional view of FIG. 14.

[0227] Referring to FIG. 14, the organic light emitting
diode display according to another exemplary embodiment
includes the bridge electrode 31 on the barrier layer 110. A
buffer layer 120 is disposed on the bridge electrode 31 so as
to cover the bridge electrode 31.

[0228] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3 and a channel 13041 of the driving transistor
T1 is disposed on the buffer layer 120.

[0229] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130.

[0230] The first gate electrode 155 of the driving transistor
T1, the scan line 151, and the lower gate connector 54 are
disposed on the first gate insulating layer 140.

[0231] The lower gate connector 54 is disposed to overlap
the drain region 13043 of the third transistor T3 and a partial
region of the bridge electrode 31.

[0232] The lower gate connector 54 is connected to the
drain region 13043 of the third transistor T3 through the
contact hole 95, and is connected to the bridge electrode 31
through the contact hole 94. In addition, the first gate
electrode 155 is connected to the bridge electrode 31
through the contact hole 91.

[0233] In other words, the third transistor T3 may transfer
the compensated voltage Dm+Vth to the gate electrode G1
of the driving transistor T1 and the second storage electrode
E2 of the storage capacitor Cst through the lower gate
connector 54 and the bridge electrode 31.

[0234] Hereinafter, a pixel of an organic light emitting
diode display according to another exemplary embodiment
in which a cross-talk phenomenon is reduced by including
the upper and lower gate connectors 53 and 54 and the
bridge electrode 31 disposed separately from the data line
171 to replace the driving connector will be described with
reference to FIG. 15 and FIG. 16.

[0235] FIG. 15 illustrates a top plan view of still another
exemplary embodiment of a region including one pixel of an
organic light emitting diode display according to the inven-
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tion, and FIG. 16 illustrates a cross-sectional view taken
along line XVI-XVTI' of FIG. 15.

[0236] Referring to FIG. 15, the bridge electrode 31 is
disposed so as to cross the scan line 151 and is disposed in
parallel with the data line 171. In addition, the bridge
electrode 31 may be disposed to overlap an extension of the
driving voltage line 172.

[0237] The bridge electrode 31 is disposed so as to extend
from a central portion of the Q-type semiconductor layer
130 of the driving transistor T1 and through the second
electrode D3 of the third transistor T3 in the second direction
D2. The bridge electrode 31 overlaps the first gate electrode
155, the storage electrode 126, and a portion of the scan line
151, and a first end of the extended bridge electrode 31 may
be disposed to be bent so as to not overlap the semiconductor
layer 130. According to another exemplary embodiment, if
the semiconductor layer 130 is U-shaped, the bridge elec-
trode 31 may be disposed to have a short length.

[0238] The upper gate connector 53 and the lower gate
connector 54 overlap each other in one region of the bridge
electrode 31.

[0239] The upper gate connector 53 overlaps the bridge
electrode 31, a portion of the lower gate connector 54, and
the drain region 13043 of the third transistor T3. The lower
gate connector 54 overlaps a portion of the upper gate
connector 53, and the first end of the bridge electrode 31, but
does not overlap the semiconductor layer 130.

[0240] The bridge electrode 31 is connected to the first
gate electrode 155 through the contact hole 91.

[0241] The upper gate connector 53 is connected to the
lower gate connector 54 through a contact hole 96, and is
connected to the drain region 13043 through a contact hole
97.

[0242] The lower gate connector 54 is connected to the
bridge electrode 31 through the contact hole 94.

[0243] As such, the bridge electrode 31 connects the first
gate electrode 155 of the driving transistor T1 and the drain
region 13043 of the third transistor T3 through the upper and
lower gate connectors 53 and 54.

[0244] Hereinafter, a structure in which the bridge elec-
trode 31 is connected to the first gate electrode 155 of the
driving transistor T1 and the drain region 13043 of the third
transistor T3 will be described in detail with reference to a
cross-sectional view of FIG. 16.

[0245] Referring to FIG. 16, the organic light emitting
diode display according to another exemplary embodiment
includes the bridge electrode 31 on the barrier layer 110. A
buffer layer 120 is disposed on the bridge electrode 31 so as
to cover the bridge electrode 31.

[0246] A semiconductor layer 130 including a drain region
13043 indicating the second electrode D3 of the third
transistor T3 and a channel 130a1 of the driving transistor
T1 is disposed on the buffer layer 120.

[0247] A first gate insulating layer 140 covering the semi-
conductor layer 130 is disposed on the semiconductor layer
130.

[0248] The first gate electrode 155 of the driving transistor
T1, the scan line 151, and the lower gate connector 54 are
disposed on the first gate insulating layer 140.

[0249] The lower gate connector 54 is disposed to overlap
the drain region 13043 of the third transistor T3 and the
bridge electrode 31.

[0250] The upper gate connector 53 is disposed on the
third gate insulating layer 170, and overlaps the lower gate
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connector 54, the drain region 13043 of the third transistor
T3, and the bridge electrode 31.

[0251] The upper gate connector 53 is connected to the
drain region 13043 of the third transistor T3 through the
contact hole 97, and is connected to the lower gate connector
54 through the contact hole 96. In addition, the lower gate
connector 54 is connected to the bridge electrode 31 through
the contact hole 94, and the bridge electrode 31 is connected
to the first gate electrode 155 through the contact hole 91.
[0252] In other words, the third transistor T3 may transfer
the compensated voltage Dm+Vth to the gate electrode G1
of the driving transistor T1 and the second storage electrode
E2 of the storage capacitor Cst through the upper gate
connector 53, the lower gate connector 54, and the bridge
electrode 31.

[0253] The organic light emitting diode display according
to the present exemplary embodiment may connect the third
transistor T3 and the driving transistor T1 even by using the
upper gate connector 53 only at a short region, so as to
reduce parasitic capacitance existing between the data line
171 and the upper gate connector 53.

[0254] In addition, since the data line 171 is disposed
remotely from the bridge electrode 31 with the first, second,
and third gate insulating layers 140, 160, and 170 and the
first, second, and third gate conductors therebetween, a
value of the parasitic capacitance existing between the data
line 171 and the bridge electrode 31 becomes small. Accord-
ingly, an influence of the voltage change of the data line 171
on the voltage of the driving gate node Q of the driving
transistor T1 is reduced, and the driving current Id flowing
through the organic light emitting diode OLED is constantly
maintained, so that there is almost no change in the lumi-
nance of the organic light emitting diode display by the
influence of the voltage change of the data line 171 on the
voltage of the driving gate node Q of the driving transistor
T1.

[0255] In the organic light emitting diode display accord-
ing to the exemplary embodiment illustrated in FIG. 15 and
FIG. 16, after forming the bridge electrode 31 at an upper
portion of the barrier layer 110, the gate connector 54 may
be disposed when the first gate conductor is disposed, and
the driving connector may be disposed when the data
conductor is disposed, and thus it is possible to provide an
organic light emitting diode display in which the cross-talk
is reduced without using an additional mask process.
[0256] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention
is not limited to the disclosed exemplary embodiments, but,
on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the appended claims.

<Description of Symbols>

100: substrate 110: barrier layer

120: buffer layer 126: storage electrode

127: initialization voltage line 130: semiconductor layer

140: first gate insulating layer 160: second gate insulating layer
170: third gate insulating layer 180: interlayer insulating layer
151: scan line 152: previous-stage scan line
153: light emission control line 155: first gate electrode

156: gate connector 158: bypass control line

171: data line
50, 51, 52: first, second, third connector

31: bridge electrode

[0257] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
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plary embodiments, it is to be understood that the invention
is not limited to the disclosed exemplary embodiments. On
the contrary, it is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the appended claims.
What is claimed is:
1. An organic light emitting diode display comprising:
a substrate;
a bridge electrode disposed on the substrate;
a buffer layer which covers the bridge electrode;
a semiconductor layer disposed on the buffer layer;
a first gate insulating layer which covers the semiconduc-
tor layer;
a first gate conductor disposed on the first gate insulating
layer and which includes a first gate electrode;
a second gate insulating layer which covers the first gate
conductor;
a second gate conductor disposed on the second gate
insulating layer;
an interlayer-insulating layer which covers the second
gate conductor; and
a data line disposed on the interlayer-insulating layer,
wherein the first gate electrode is physically connected to
the bridge electrode, the semiconductor layer is elec-
trically connected to the bridge electrode, and a capaci-
tance exists between the data line and the bridge
electrode.
2. The organic light emitting diode display of claim 1,
wherein
the semiconductor layer includes a channel region of a
driving transistor and a drain region of a third transistor,
the channel region of the driving transistor overlaps the
first gate electrode, and
the drain region of the third transistor is electrically
connected to the bridge electrode.
3. The organic light emitting diode display of claim 2,
further comprising:
a first gate connector disposed on a same layer as the first
gate electrode.
4. The organic light emitting diode display of claim 3,
wherein
the first gate connector is physically connected to the
bridge electrode through a first contact hole formed in
the first gate insulating layer and the buffer layer, and
is physically connected to the semiconductor layer
through a second contact hole formed in the first gate
insulating layer.
5. The organic light emitting diode display of claim 3,
wherein
the second gate conductor includes a storage electrode,
and
the storage electrode overlaps the first gate electrode with
the second gate insulating layer interposed therebe-
tween to constitute a storage capacitor.
6. The organic light emitting diode display of claim 3,
farther comprising:
a driving connector disposed on a same layer as the data
line.
7. The organic light emitting diode display of claim 6,
wherein
the first gate connector is physically connected to the
bridge electrode through the first contact hole formed in
the first gate insulating layer and the buffer layer, and
is physically connected to the driving connector
through a second contact hole formed in the second
gate insulating layer and the interlayer-insulating layer,
and
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the driving connector is physically connected to the
semiconductor layer through a third contact hole
formed in the interlayer-insulating layer, the first gate
insulating layer, and the second gate insulating layer.
8. The organic light emitting diode display of claim 1,
further comprising:
a third gate insulating layer which covers the second gate
conductor;
a third gate conductor disposed on the third gate insulat-
ing layer; and
adriving voltage line disposed on the interlayer-insulating
layer,
wherein the driving voltage line is disposed to overlap the
bridge electrode, and the interlayer-insulating layer
covers the third gate conductor.
9. The organic light emitting diode display of claim 8,
wherein
the semiconductor layer includes a channel region of the
driving transistor and a drain region of the third tran-
sistor,
the channel region of the driving transistor ovetlaps the
first gate electrode, and
the drain region of the third transistor is electrically
connected to the bridge electrode.
10. The organic light emitting diode display of claim 9,
wherein
the second gate conductor includes a storage electrode,
and
the storage electrode overlaps the first gate electrode with
the second gate insulating layer interposed therebe-
tween to constitute a storage capacitor.
11. The organic light emitting diode display of claim 9,
further comprising:
a lower gate connector disposed on a same layer as the
first gate electrode.
12. The organic light emitting diode display of claim 11,
wherein
the lower gate connector is physically connected to the
bridge electrode through a first contact hole formed in
the first gate insulating layer and the buffer layer, and
is physically connected to the semiconductor layer
through a second contact hole formed in the first gate
insulating layer.
13. The organic light emitting diode display of claim 9,
further comprising:
an upper gate connector disposed on a same layer as the
third gate conductor.
14. The organic light emitting diode display of claim 13,
wherein
the upper gate connector is physically connected to the
semiconductor layer through a first contact hole formed
in the first gate insulating layer, the second gate insu-
lating layer, and the third gate insulating layer, and is
physically connected to the bridge electrode through a
second contact hole formed in the buffer layer, the first
gate insulating layer, the second gate insulating layer,
and the third gate insulating layer.
15. The organic light emitting diode display of claim 11,
further comprising:
an upper gate connector disposed on a same layer as the
third gate conductor, wherein
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the lower gate connector is physically connected to the
bridge electrode through a first contact hole formed in
the buffer layer and the first gate insulating layer, and
is physically connected to the upper gate connector
through a second contact hole formed in the second
gate insulating layer and the third gate insulating layer,
and

the upper gate connector is physically connected to the
semiconductor through a third contact hole formed in
the first gate insulating layer, the second gate insulating
layer, and the third gate insulating layer.

16. An organic light emitting diode display comprising;

a substrate;

a scan line disposed on the substrate;

a data line disposed and which crosses the scan line;

a driving voltage line disposed in parallel with the data
line and which overlaps a plurality of transistors in a
plan view;

a driving transistor which has a first gate electrode and a
first electrode connected to the driving voltage line;
an organic light emitting diode connected to the driving

transistor;

a second transistor connected to the scan line, the data
line, and the first electrode of the driving transistor; and

a third transistor which includes a third gate electrode
connected to the scan line and a second electrode
connected to the first gate electrode,

wherein the first gate electrode of the driving transistor
and the second electrode of the third transistor are
connected through a bridge electrode, and

the driving voltage line overlaps the bridge electrode in
the plan view.

17. The organic light emitting diode display of claim 16,

further comprising:

a first storage electrode connected to the driving voltage
line; and

a second storage electrode which includes the first gate
electrode,

wherein the first storage electrode and the second storage
electrode overlap each other in the plan view and
constitute a storage capacitor.

18. The organic light emitting diode display of claim 16,

further comprising:

an upper gate connector which overlaps the bridge elec-
trode and the second electrode of the third transistor in
the plan view,

wherein the upper gate connector is physically connected
to the bridge electrode and the second electrode of the
third transistor through a contact hole.

19. The organic light emitting diode display of claim 16,

further comprising:

a lower gate connector which overlaps the bridge elec-
trode and the second electrode of the third transistor in
the plan view,

wherein the lower gate connector is physically connected
to the bridge electrode and the second electrode of the
third transistor through a contact hole.

20. The organic light emitting diode display of claim 16,

wherein

the driving voltage line is not overlapped with the bridge
electrode in the plan view.
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