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An organic light emitting diode (“OLED”) display includes
a semiconductor layer on a substrate, first and second signal
lines on the semiconductor layer, a shield layer on the first
and second signal lines, a data line on the shield layer, and
an OLED on the data line, where the transistor includes a
driving transistor, a second transistor connected to the first
signal line and the data line, and a third transistor including
a gate electrode connected to the first signal line, a third
electrode connected to a second electrode of the driving
transistor, and a fourth electrode connected to a gate elec-
trode of the driving transistor, the shield layer includes an
overlapped portion overlapping at least a part of the con-
nection portion and non-overlaps the second transistor, and
the shield layer is separated from the first and second signal
lines with a gap therebetween in a plan view.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0149532, filed on Nov. 28, 2018,
and all the benefits accruing therefrom under 35 U. 8. C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND

(a) Field

[0002] Exemplary embodiments of the invention relate to
an organic light emitting diode (“OLED”) display, and
particularly, to an OLED display further including a shield
layer.

(b) Description of the Related Art

[0003] A display device is a device for displaying images,
and recently, an organic light emitting diode (“OLED™)
display has been paid high attention.

[0004] The OLED display has a self-emission character-
istic, and it does not desire additional light source, differing
from liquid crystal display devices, thereby reducing a
thickness and a weight thereof. Further, the OLED display
has high-quality characteristics such as low power consump-
tion, high luminance, and high reaction speed.

[0005] The OLED display includes a plurality of signal
lines and a plurality of thin film transistors (“TFT”) con-
nected thereto.

SUMMARY

[0006] Exemplary embodiments of the invention have
been made in an effort to provide an organic light emitting
diode (“OLED”) display for reducing parasitic capacitance
by minimizing an area in which a shield layer overlaps a
semiconductor layer, improving displaying quality, and
reducing power consumption.

[0007] An exemplary embodiment of the invention pro-
vides an OLED display including a substrate, a semicon-
ductor layer disposed on the substrate, on which a channel
region, a first region, and a second region of a transistor are
provided, a first signal line and a second signal line disposed
on the semiconductor layer, a shield layer disposed on the
first signal line and the second signal line, a data line
disposed on the shield layer, and an OLED disposed on the
data line, where the transistor includes a driving transistor
which applies a current to the OLED, a second transistor
which is connected to the first signal line and the data line,
and transmits a data voltage transmitted through the data line
to a first electrode of the driving transistor, and a third
transistor including a gate electrode connected to the first
signal line, a third electrode connected to a second electrode
of the driving transistor, and a fourth electrode connected to
a gate electrode of the driving transistor, the third transistor
includes a 3-1 transistor and a 3-2 transistor connected in
series to each other at a connection portion, the shield layer
includes an overlapped portion overlapping at least a part of
the connection portion and does not overlap the second
transistor, and the shield layer is disposed to be separated
from the first signal line and the second signal line with a gap
therebetween in a plan view.

[0008] In an exemplary embodiment, the second signal
line may be disposed in a same layer as the first signal line,
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the shield layer may include an extended portion extending
from the overlapped portion, and the extended portion may
extend in parallel to the first signal line and the second signal
line.

[0009] In an exemplary embodiment, the shield layer may
receive a driving voltage.

[0010] In an exemplary embodiment, a first gap that is a
minimum distance between the shield layer and the first
signal line may be 1.2 micrometers (um) to 1.5 um.
[0011] In an exemplary embodiment, a second gap that is
aminimum distance between the shield layer and the second
signal line may be 1.2 pm to 1.5 pm.

[0012] In an exemplary embodiment, the first signal line
may be a scan line which transmits a scan signal.

[0013] In an exemplary embodiment, the second signal
line may be a previous scan line which transmits a previous
scan signal.

[0014] In an exemplary embodiment, the connection por-
tion may be disposed on a portion where the semiconductor
layer is bent.

[0015] In an exemplary embodiment, the OLED display
may further include a lower voltage supplying line which is
disposed in a same layer as the data line and supplies the
driving voltage.

[0016] In an exemplary embodiment, the shield layer may
include an expanded portion expanding from the extended
portion, and the expanded portion may receive a driving
voltage from the lower voltage supplying line.

[0017] In an exemplary embodiment, the OLED display
may further include an upper voltage supplying line which
1s disposed on the lower voltage supplying line and supplies
the driving voltage.

[0018] In an exemplary embodiment, the OLED display
may further include an auxiliary connecting member dis-
posed in a same layer as the upper voltage supplying line,
and electrically connected to a pixel electrode of the OLED.
[0019] In an exemplary embodiment, the extended portion
may overlap at least a part of the upper voltage supplying
line.

[0020] In an exemplary embodiment, the transistor may
include a fourth transistor connected to the third transistor,
and the fourth transistor may include a gate electrode
connected to the second signal line and a fifth electrode
connected to the fourth electrode of the third transistor.
[0021] In an exemplary embodiment, the expanded por-
tion of the shield layer may overlap at least a part of the
fourth transistor.

[0022] In an exemplary embodiment, a minimum width of
the shield layer may be 2.5 pm to 3.3 um.

[0023] Another exemplary embodiment of the invention
provides an OLED display including a substrate, a semi-
conductor layer disposed on the substrate, on which a
channel region, a first region, and a second region of a
transistor are provided, a first conductive layer disposed on
the semiconductor layer and including a scan line, a second
conductive layer disposed on the first conductive layer, a
first data layer disposed on the second conductive layer and
including a data line, and an OLED disposed on the first data
layer, where the transistor includes a driving transistor
which applies a current to the OLED, a second transistor
which is connected to the scan line and the data line, and
transmits a data voltage transmitted through the data line to
a first electrode of the driving transistor, and a third tran-
sistor including a gate electrode connected to the scan line,
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a third electrode connected to a second electrode of the
driving transistor, and a fourth electrode connected to a gate
electrode of the driving transistor, the second conductive
layer includes a shield layer, the shield layer overlaps at least
a part of the third transistor and does not overlap the second
transistor, and the shield layer does not overlap first con-
ductive layer.

[0024] In an exemplary embodiment, the third transistor
may include a 3-1 transistor and a 3-2 transistor connected
in series, and the 3-1 transistor and the 3-2 transistor may be
connected to each other on a connection portion.

[0025] In an exemplary embodiment, the shield layer may
overlap at least a part of the connection portion.

[0026] In an exemplary embodiment, a minimum distance
between the shield layer and the first conductive layer may
be 1.2 pm to 1.5 pm.

[0027] According to the exemplary embodiments, the
parasitic capacitance is reduced by allowing the shield layer
to not overlap a specific transistor, thereby reducing power
consumption of the display device. Further, the display
quality may be improved, for example, the afterimage is
improved, by reducing a kickback voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other exemplary embodiments,
advantages and features of this disclosure will become more
apparent by describing in further detail exemplary embodi-
ments thereof with reference to the accompanying drawings,
in which:

[0029] FIG.1 shows a plan view of an exemplary embodi-
ment of an organic light emitting diode (“OLED”) display.
[0030] FIG. 2 shows an enlarged view of part of a pixel
shown in FIG. 1.

[0031] FIG. 3 shows a cross-sectional view taken along
line of FIG. 2.
[0032] FIG. 4 shows an equivalent circuit diagram of an

exemplary embodiment of a pixel of an OLED display.
[0033] FIG. 5 shows a timing diagram of an exemplary
embodiment of signals applied to a pixel of an OLED
display.

DETAILED DESCRIPTION

[0034] The invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the invention.
[0035] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0036] The size and thickness of each configuration shown
in the drawings are arbitrarily shown for better understand-
ing and ease of description, and the invention is not limited
thereto. In the drawings, the thickness of layers, films,
panels, regions, efc., are exaggerated for clarity. For better
understanding and ease of description, the thicknesses of
some layers and areas are exaggerated.

[0037] 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
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an element is referred to as being “directly on” another
element, there are no intervening elements present. The
word “on” or “above” means positioned on or below the
object portion, and does not necessarily mean positioned on
the upper side of the object portion based on a gravitational
direction.

[0038] Unless explicitly described to the contrary, the
word “comprise” and variations such as “comprises” or
“comprising” will be understood to imply the inclusion of
stated elements but not the exclusion of any other elements.

[0039] The phrase “in a plan view” means viewing the
object portion from the top, and the phrase “on a cross-
section” means viewing a cross-section of which the object
portion is vertically cut from the side.

[0040] 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.

[0041] 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.
“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.

[0042] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned
over, elements described as being on the “lower” side of
other elements would then be oriented on “upper” sides of
the other elements. The exemplary term “lower,” can there-
fore, encompasses both an orientation of “lower” and
“upper,” depending on the particular orientation of the
figure. Similarly, if the device in one of the figures is turned
over, elements described as “below” or “beneath” other
elements would then be oriented “above” the other elements.
The exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0043] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation in addition to
the orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. The device may be otherwise oriented
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(rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.
[0044] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0045] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0046] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example,
of manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not
be construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present claims.
[0047] An exemplary embodiment of a disposal of a pixel
of an organic light emitting diode (“OLED”) display will
now be described with reference to FIG. 1. FIG. 1 shows a
plan view of an exemplary embodiment of an OLED display.
[0048] Referring to FIG. 1, an exemplary embodiment of
one pixel of an OLED display includes a plurality of signal
lines 151, 152, 153, 127, 128, and 171, a plurality of
transistors T1, T2, T3 (refer to FIG. 3), T4, T5, T6, and T7
connected to the signal lines, a storage capacitor Cst (refer
to FIG. 4), voltage supplying lines 172 and 178, and an
OLED (refer to FIG. 4). The signal lines 151, 152, 153, 127,
128, and 171 or the voltage supplying lines 172 and 178 may
be shared by a plurality of pixels.

[0049] An exemplary embodiment of the OLED display
according to the invention further includes a shield layer M,
which will be described in a latter portion of the specifica-
tion.

[0050] The transistors include a driving transistor T1, a
switching transistor T2, a compensation transistor T3, an
initialization transistor T4, an operation control transistor
T5, an emission control transistor T6, and a bypass transistor
T7. In an exemplary embodiment, the transistors may be thin
film transistors (“TFTs”), for example

[0051] The signal lines may include a scan line 151, a
previous scan line 152, an emission control line 153, a
bypass control line (not shown), a data line 171, a lower
voltage supplying line 172, a first initialization voltage line
127, a second initialization voltage line 128, and an upper
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voltage supplying line 178. The bypass control line (not
shown) may be a previous scan line 152 or part of the scan
line 151, or it may be electrically connected thereto.

[0052] The scan line 151 transmits a scan signal Sn and the
previous scan line 152 transmits a previous scan signal Sn-1
to the initialization transistor T4. The bypass control line
(not shown) transmits a bypass signal GB to the bypass
transistor T7, and in some exemplary embodiments, may
transmit the same signal as the previous scan signal Sn-1 or
the scan signal Sn thereto. The emission control line 153
transmits an emission control signal EM to the operation
control transistor T5 and the emission control transistor T6.

[0053] The data line 171 traverses the scan line 151 and
transmits a data signal Dm. The lower voltage supplying line
172 may transmit a driving voltage ELVDD and is provided
to be substantially parallel to the data line 171, and the upper
voltage supplying line 178 may be electrically connected to
the lower voltage supplying line 172 to prevent the lower
voltage supplying line 172 from having a voltage drop. The
first initialization voltage line 127 may transmit an initial-
ization voltage Vint for initializing the driving transistor T1,
and the second initialization voltage line 128 may transmit
an initialization voltage Vint for initializing an anode of the
OLED.

[0054] The transistors T1, T2, T3, T4, TS, T6, and T7 are
provided along a semiconductor layer 130 marked with
shadows, and the semiconductor layer 130 may be provided
to be bent in various shapes.

[0055] The semiconductor layer 130 includes a channel
region (not shown) channel-doped with an N-type impurity
or a P-type impurity, and a first region and a second region
provided on respective sides of a channel having a doping
concentration that is greater than that of the impurity doped
to the channel. The channel region, the first region, and the
second region correspond to channels of a plurality of
transistors T1, T2, T3, T4, T5, T6, and T7, first electrodes
S1, S2, S3, S4, S5, S6, and S7, and second electrodes D1,
D2, D3, D4, D5, D6, and D7, and when one of the first
region and the second region is a source region, the other
corresponds to a drain region.

[0056] Further, on the semiconductor layer 130, a region
between the first electrodes S1 to S7 and the second elec-
trodes D1 to D7 of two different transistors may be doped so
that the two transistors may be electrically connected to each
other. In exemplary embodiments, the channel may not be
doped with an impurity, and the first region and the second
region may be doped with impurities.

[0057] The respective channel regions of a plurality of
transistors T1, T2, T3, T4, T5, T6, and T7 overlap gate
electrodes of the transistors, and are provided between the
first regions and the second region thereof.

[0058]
[0059] The driving transistor T1 includes a channel, a gate
electrode 155, a first electrode S1, and a second electrode
D1. The gate electrode 155 overlaps the channel in a plan
view, and the first electrode S1 and the second electrode D1
are provided on respective sides of the channel. An extended
portion of the storage line 124 is insulated and provided on
the gate electrode 155. The extended portion of the storage
line 124 overlaps the gate electrode 155 with a second gate
insulating layer (142, refer to FIG. 3) therebetween to thus
configure a storage capacitor Cst. The gate electrode 155 is
a first electrode (E1 of FIG. 4) of the storage capacitor Cst,

The plurality of transistors will now be described.
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and the extended portion of the storage line 124 is a second
storage electrode (E2 of FIG. 4).

[0060] An opening 56 is formed in the extended portion of
the storage line 124 so that the gate electrode 155 may be
connected to a first data connecting member 71. In the
opening 56, an upper side of the gate electrode 155 is
electrically connected to the first data connecting member 71
through an opening 61. The first data connecting member 71
is connected to the second electrode D3 of the compensation
transistor T3 to connect the gate electrode 155 of the driving
transistor T1 and the second electrode D3 of the compen-
sation transistor T3.

[0061] The gate electrode 155 may, as shown in FIG. 1,
have an island shape that is separated from the adjacent
pixel. The gate electrode 155 may be disposed in a same
layer and with a same material as those of the scan line 151,
the previous scan line 152, and the emission control line 153.
[0062] The switching transistor T2 may be referred to as
a second transistor.

[0063] A gate electrode of the switching transistor T2 may
be part of the scan line 151. The data line 171 is connected
to the first electrode S2 of the switching transistor T2
through an opening 62. The switching transistor T2 is used
as a switching element for selecting a pixel to be emitted.
The switching gate electrode is connected to the scan line
151, and the second electrode D2 is connected to the driving
transistor T1 and the operation control transistor T5.
[0064] The compensation transistor T3 may be referred to
as a third transistor.

[0065] The compensation transistor T3 is configured with
a 3-1 transistor T3-1 and a 3-2 transistor T3-2 that are
adjacent to each other and are coupled in series. The gate
electrodes of the two transistors T3-1 and T3-2 may be part
of the scan line 151 or a portion protruding upward from the
scan line 151. The above-noted structure may be referred to
as a dual gate structure, and it may function to block
generation of a leakage current or reduce the same. A portion
for connecting two transistors T3-1 and T3-2 on the semi-
conductor layer 130 is referred to as a connection portion
N3.

[0066] A first electrode (not shown) of the 3-1 transistor
T3-1 is connected to a second electrode (not shown) of the
3-2 transistor T3-2 at the connection portion N3. In the case
of describing the compensation transistor T3 as a single
transistor, the first electrode (not shown) of the 3-2 transistor
T3-2 becomes a first electrode S3 of the compensation
transistor T3, and the second electrode (not shown) of the
3-1 transistor T3-1 becomes a second electrode D3 of the
compensation transistor T3.

[0067] When the configuration in which two transistors
are connected in series is described as a single compensation
transistor T3, the first electrode S3 of the compensation
transistor T3 may be connected to the first electrode S6 of
the emission control transistor T6 and the second electrode
D1 of the driving transistor T1. The second electrode D3 of
the compensation transistor T3 is connected to the first data
connecting member 71 through an opening 63.

[0068] The initialization transistor T4 may be referred to
as a fourth transistor.

[0069] The initialization transistor T4 is configured with
two initialization transistors, and the two initialization tran-
sistors are disposed on a portion where the previous scan line
152 meets the semiconductor layer 130. The gate electrode
of the initialization transistor T4 may be part of the previous
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scan line 152. The first electrode S4 of one initialization
transistor T4 is connected to the second electrode D4 of
another initialization transistor T4. This may be referred to
as a dual gate structure, and it may block the leakage current
or reduce the same.

[0070] A first end of a second data connecting member 72
is connected to a first electrode S4 of the initialization
transistor T4 through an opening 65, and a second end of the
second data connecting member 72 is connected to the first
initialization voltage line 127 through an opening 64 to
receive an initialization voltage Vint. The first data connect-
ing member 71 is connected to the second electrode D4 of
the initialization transistor T4 through the opening 63.
[0071] As described above, by the dual gate structure with
the compensation transistor T3 and the initialization tran-
sistor T4, an electron moving path of the channel is blocked
in an off state, and generation of the leakage current may be
efficiently prevented.

[0072] An exemplary embodiment of the OLED display
includes a shield layer M.

[0073] Referring to FIG. 1, a first pixel P1 and a second
pixel P2 provided near the same in a first direction are
shown. The data line 171 of the second pixel P2 transmits
the data signal Dm to the pixels that are adjacent to each
other upward and downward in a second direction in addi-
tion to the second pixel P2. In this instance, the transmitted
data signal Dm may become different according to lumi-
nance realized by the respective pixels, and the data line 171
of the second pixel P2 transmits different voltages depend-
ing on timing of the compensation transistor T3 of the first
pixel P1.

[0074] Further, a parasitic capacitor exists between the
compensation transistor T3 and the data line 171. When a
voltage applied to the parasitic capacitor changes as the
voltage transmitted by the data line 171 changes, a channel
potential of the compensation transistor T3 changes, so a
kickback voltage is generated and becomes unstable.
Accordingly, the defect of deteriorating displaying quality is
generated in the display device in which the first electrode
S3 of the compensation transistor T3 is connected to the
second electrode D1 of the driving transistor T1, and whose
luminance is determined by the driving transistor T1 con-
nected to the OLED.

[0075] To prevent this problem, the shield layer M is
provided on a top of the connection portion N3 of the
compensation transistor T3 and is also provided between the
two adjacent pixels P1 and P2, so the connection portion N3
is prevented from being influenced by transmission of
different signals of the data line 171 of the second pixel P2,
and displaying quality may be improved.

[0076] However, as the shield layer M is provided
between two adjacent pixels P1 and P2, it partly ovetlaps the
switching transistor T2, and particularly it may overlap the
first electrode S2 of the switching transistor T2. The first
electrode S2 is connected to the data line 171 through the
opening 62, so a parasitic capacitance is additionally pro-
vided between the shield layer M and the data line 171.
[0077] Regarding an exemplary embodiment of the OLED
display, the shield layer M is provided to overlap at least a
part of the compensation transistor T3 and not overlap the
switching transistor T2. In detail, the shield layer M overlaps
the connection portion N3 for connecting the 3-1 transistor
T3-1 and the 3-2 transistor T3-2 of the compensation tran-
sistor T3. The shield layer M, while not overlapping the
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switching transistor T2, may be provided between a bypass
transistor T7 to be described and the data line 171 of the
second pixel P2 adjacent in the first direction with the first
pixel P1 on which the connection portion N3 is provided. In
this instance, the shield layer M may overlap at least a part
of the bypass transistor T7.

[0078] As described, the parasitic capacitance provided
between the shield layer M and the switching transistor T2
may be removed by allowing the area where the shield layer
M overlaps the switching transistor T2 to be zero. The first
electrode S2 of the switching transistor T2 is connected to
the data line 171 through the opening 62 as described above,
so the parasitic capacitance generated by the data line 171
may be reduced.

[0079] An RC delay for causing a time delay in the display
device is determined by resistance (“R”) and capacitance
(“C”) of the display device. As described, as the parasitic
capacitance reduces, the RC delay of the data line 171
reduces to decrease the RC delay of the display device, and
power consumption of the display device may be resultantly
improved, which will be described with reference to FIG. 2.
[0080] The first conductive layer includes the scan line
151, the previous scan line 152, the emission control line
153, and the gate electrode 155, and it may be a gate
conductive layer. The second conductive layer includes a
storage line 124, the first initialization voltage line 127, the
second initialization voltage line 128, and a shield layer M.
That is, the shield layer M is disposed in a same layer as a
second conductive layer including the extended portion of
the storage line 124 and the initialization voltage lines 127
and 128, and it is disposed on the semiconductor layer 130
and the first conductive layer.

[0081] The shield layver M is electrically connected to the
lower voltage supplying line 172 through the opening Cl
formed in a first interlayer insulating layer (161, refer to
FIG. 3) to receive a driving voltage ELVDD, so it may
receive a constant voltage. As described, the shield layer M
receives the driving voltage ELVDD, so it may be stabilized
for the compensation transistor T3 to be influenced by the
different voltages transmitted through the data line 171.
[0082] Further, in an exemplary embodiment, the parasitic
capacitance between the shield layer M and the data line 171
may be reduced by forming the shield layer M so as not to
overlap with the switching transistor T2. Accordingly, the
kickback voltage due to the parasitic capacitance is reduced
and the defects such as image shaking or afterimages are
reduced, and therefore, the displaying quality may be
improved.

[0083] The shield layer M does not overlap the gate
electrodes of the compensation transistors T3-1 and T3-2. In
detail, the portion protruding upward from the scan line 151
overlaps the channel region of the 3-1 transistor T3-1 of the
semiconductor layer 130 to form a gate electrode of the 3-1
transistor T3-1. Further, part of the extended portion of the
scan line 151 in the first direction overlaps the channel
region of the 3-2 transistor T3-2 of the semiconductor layer
130 to form a gate electrode of the 3-2 transistor T3-2. In
other words, the shield layer M does not overlap the scan
line 151 on which the gate electrode of the compensation
transistor T3 is disposed.

[0084] Further, the shield layer M does not overlap the
scan line 151, the previous scan line 152, the emission
control line 153, and the gate electrode 155. That is, the
shield layer M does not overlap the first conductive layer. In
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other words, the shield layer M is provided to be separated
from the adjacent first conductive layer by a minimum
distance, which will be described with reference to FIG. 2.
[0085] The insulating layer disposed between the first
conductive layer and the second conductive layer is thin, so
when the two layers overlap each other in a plan view, they
may be shorted and a product characteristic may be dete-
riorated. Further, as the shield layer M approaches the
portion protruding upward at the scan line 151, that is, the
gate electrode of the 3-1 transistor T3-1, it also approaches
an opening 67 for connecting the bypass transistor T7 to
another layer. Accordingly, interference with other wires
may be generated in the process for forming the opening 67,
and the quality of the display device may be deteriorated.
Therefore, the shield layer M disposed on the second con-
ductive layer is provided not to overlap the first conductive
layer.

[0086] The operation control transistor TS may be referred
to as a fifth transistor hereinafter.

[0087] The gate electrode of the operation control transis-
tor T5 may be part of the emission control line 153. The
lower voltage supplying line 172 is connected to the first
electrode S5 of the operation control transistor T5 through
an opening 68, and the second electrode D5 is connected to
the first electrode S1 of the driving transistor T1 through the
semiconductor layer 130.

[0088] The emission control transistor T6 may be referred
to as a sixth transistor hereinafter.

[0089] The gate electrode of the emission control transis-
tor T6 may be part of the emission control line 153. A fourth
data connecting member 74 is connected to the second
electrode D6 of the emission control transistor T6 through an
opening 60, and the first electrode S6 is connected to the
second electrode D1 of the driving transistor through the
semiconductor layer 130. The fourth data connecting mem-
ber 74, to be described later, may be provided in a same layer
as the data line 171 or the lower voltage supplying line 172,
and it is electrically connected to an auxiliary connecting
member 179 to be described, and is resultantly connected to
a pixel electrode (not shown) of the OLED.

[0090] The bypass transistor T7 may be referred to as a
seventh transistor hereinafter. A gate electrode G7 of the
bypass transistor T7 may be part of the previous scan line
152. A first end of a third data connecting member 73 is
connected to the second electrode D7 of the bypass transis-
tor T7 through the opening 67, and a second end of the third
data connecting member 73 is connected to the second
initialization voltage line 128 through an opening 66 to
receive an initialization voltage Vint. The first electrode S7
of the bypass transistor T7 is connected to the second
electrode D6 of the emission control transistor T6.

[0091] The storage capacitor Cst includes the gate elec-
trode 155 and an extended portion of the storage line 124
overlapping each other with the second gate insulating layer
142 (refer to FIG. 3) therebetween. The gate electrode 155
corresponds to a first storage electrode of the storage capaci-
tor Cst, and the extended portion of the storage line 124
corresponds to the second storage electrode. Here, the
second gate insulating layer 142 (refer to FI1G. 3) provided
between the gate electrode 155 and the storage line 124
becomes a dielectric material, and capacitance is determined
by charges stored in the storage capacitor Cst and a voltage
between the first and second storage electrodes. By the gate
electrode 155 as a first storage electrode, the space for
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forming a storage capacitor Cst in the space narrowed by the
channel of the driving transistor T1 occupying a large area
in the pixel may be obtained.

[0092] The lower voltage supplying line 172 is connected
to the extended portion of the storage line 124 through an
opening 69. Hence, the storage capacitor Cst stores charges
corresponding to a difference between the driving voltage
ELVDD transmitted to the extended portion of the storage
line 124 through the lower voltage supplying line 172 and
the gate voltage of the gate electrode 155.

[0093] Regarding the first data layer, as described above,
the plurality of data connecting members 71, 72, 73, and 74
may include the data line 171 and the lower voltage sup-
plying line 172, and they may be disposed in a same layer
with a same material.

[0094] A first end of the first data connecting member 71
is connected to the second electrode D3 of the compensation
transistor T3 through the opening 63, and a second end
thereof is connected to the gate electrode 155 through the
opening 61 formed in the opening 56 formed in the extended
portion of the storage line 124.

[0095] A first end of the second data connecting member
72 is connected to the first initialization voltage line 127
through the opening 64, and a second end thereof is con-
nected to the first electrode S4 of the initialization transistor
T4 through the opening 65.

[0096] A first end of the third data connecting member 73
is connected to the second initialization voltage line 128
through the opening 66, and a second end thereof is con-
nected to the second electrode D7 of the bypass transistor T7
through the opening 67.

[0097] The fourth data connecting member 74 is con-
nected to the second electrode D6 of the emission control
transistor T6 through the opening 60. The fourth data
connecting member 74 is electrically connected to the
auxiliary connecting member 179 to be described, and is
resultantly electrically connected to the pixel electrode (not
shown) of the OLED.

[0098] As described, the data line 171, the lower voltage
supplying line 172 and the plurality of data connecting
members 71, 72, 73, and 74 may be disposed in a same layer,
and in detail, they may be disposed on the first interlayer
insulating layer 161 (refer to FIG. 3). In this instance, the
lower voltage supplying line 172 supplies a constant elec-
trical signal to a plurality of pixels, and so as to realize a
high-quality display device, it is needed to prevent a voltage
change such as a voltage drop. However, as shown in FIG.
1, the lower voltage supplying line 172 is provided in a same
layer as the data line 171 and the plurality of connecting
members 71, 72, 73, and 74, so it is difficult to acquire its
area.

[0099] Therefore, a second data layer including an upper
voltage supplying line 178 is provided on the first data layer.
The second data layer may include the upper voltage sup-
plying line 178 and the auxiliary connecting member 179.
[0100] The upper voltage supplying line 178 is electrically
connected to the lower voltage supplying line 172 through
an opening 81, thereby solving the voltage drop problem on
the lower voltage supplying line 172. The upper voltage
supplying line 178 may have a connected lattice shape in a
plurality of pixel areas, and its detailed shape may be
variable.

[0101] The auxiliary connecting member 179 is provided
in a same layer as the upper voltage supplying line 178. As

May 28, 2020

described above, the first electrode S7 of the bypass tran-
sistor T7 must be electrically connected to the pixel elec-
trode (not shown) of the OLED. Therefore, the auxiliary
connecting member 179 may be connected through an
opening 83 to the fourth data connecting member 74 con-
nected to the first electrode S7 of the bypass transistor T7
through the opening 60. The auxiliary connecting member
179 may be connected to a pixel electrode (not shown)
through an opening 85 formed at the top of the auxiliary
connecting member 179.

[0102] The OLED includes a pixel electrode (not shown)
connected through the opening 85, an organic emission layer
(not shown), and a common electrode (not shown).

[0103] An exemplary embodiment of disposal of a shield
layer of an OLED display will now be described with
reference to FIG. 2. FIG. 2 shows an enlarged view of part
of a pixel shown in FIG. 1. In FIG. 2, the same configura-
tions as those described with reference to FIG. 1 will use the
same reference numerals, and the same contents as those
described with reference to FIG. 1 will be omitted.

[0104] Referring to FIG. 2, the shield layer M includes an
overlapping portion M1 for overlapping the connection
portion N3, an extended portion M2 for extending from the
overlapping portion M1, and an expanded portion M3 for
expanding from the extended portion M2. The shield layer
M may be provided to traverse a first pixel P1 and a second
pixel P2 provided near the first pixel P1 in the first direction.

[0105] The overlapping portion M1 will now be described.
The overlapping portion M1 does not overlap the scan line
151. That s, the shield layer M is separated from the scan
line 151 with a constant gap therebetween. As described
with reference to FIG. 1, a connection portion N3 is pro-
vided at a portion where 3-1 and 3-2 transistors T3-1 and
T3-2 are connected. When a minimum distance between the
overlapping portion M1 and a portion protruding upward
from the scan line 151 is set to be a first gap d1, the first gap
d1 may be about 1.2 micrometers (um) to about 1.5 um, and
it may be about 1.2 um, for example.

[0106] The overlapping portion M1 does not overlap the
data line 171 of the second pixel P2 provided on a right side
thereof. This is to minimize parasitic capacitance of the data
line 171. Further, the overlapping portion M1 may be
provided at a top of the connection portion N3 and substan-
tially in parallel to the data line 171, and does not overlap the
previous scan line 152.

[0107] The overlapping portion M1 overlaps the connec-
tion portion N3 and does not overlap the switching transistor
T2, particularly the first electrode S2. When the shield layer
M overlaps the switching transistor T2, the first electrode S2
of the switching transistor T2 is connected to the data line
171 through the opening 62, so the parasitic capacitance
between the shield layer M and the data line 171 increases.
Therefore, to prevent the generation of parasitic capacitance,
in an exemplary embodiment, the shield layer M does not
overlap the switching transistor T2 and is provided between
the switching transistor T2 and the bypass transistor T7.
[0108] The shield layer M is shown that it does not overlap
the bypass transistor T7 in FIG. 2, and it may overlap at least
a part of the bypass transistor T7 in exemplary embodi-
ments.

[0109] A width of the overlapping portion M1 is change-
able by a portion where the same overlaps the connection
portion N3 and a portion where the same does not overlap
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it, and the width may be larger at the portion where the same
overlaps the connection portion N3.

[0110] The extended portion M2 extends in parallel to the
previous scan line 152 toward the second pixel P2 from the
overlapping portion M1. That is, the extended portion M2
may be disposed to traverse two adjacent pixels. The
extended portion M2 is provided not to overlap the switch-
ing transistor T2, particularly the first electrode S2 according
to the reason described with reference to the overlapping
portion M1, thereby minimizing the parasitic capacitance of
the data line 171.

[0111] The extended portion M2 does not overlap the
previous scan line 152, and a second gap d2 between the
extended portion M2 and the previous scan line 152 may be
about 1.2 pm to about 1.5 um, and it may be about 1.2 um,
for example.

[0112] The expanded portion M3 may be expanded along
the semiconductor layer 130 extending below the second
electrode D4 of the initialization transistor T4 from the
extended portion M2. The expanded portion M3 is expanded
only until it does not overlap the scan line 151. Although the
distance between the expanded portion M3 and the scan line
151 is not shown, but it may be about 1.2 pm to about 1.5
pm, and about 1.2 pm, for example, in a like manner of the
above-noted first gap d1 and the second gap d2.

[0113] The expanded portion M3 may overlap the initial-
ization transistor T4 of the second pixel P2, particularly the
second electrode D4. Further, the expanded portion M3 may
receive the driving voltage ELVDD through the opening C1
formed in the first interlayer insulating layer 161 (refer to
FIG. 3) provided on the expanded portion M3.

[0114] The expanded portion M3 does not overlap the
switching transistor T2 to thus minimize the parasitic
capacitance of the data line 171. Further, the width of the
expanded portion M3 may vary according to a curved shape
of the semiconductor layer 130 configuring the initialization
transistor T4.

[0115] The overlapping portion M1, the extended portion
M2, and the expanded portion M3 of the shield layer M may
have different widths from one another.

[0116] A minimum width of the shield layer M is not
limited by a specific number value, but it may be about 2.5
um to about 3.3 um, and it may be about 3.0 um, for
example. The minimum width of the shield layer M is shown
in FIG. 2 to be a third gap d3 that is the width of the extended
portion M2, which is only an example, and the minimum
width of the shield layer M may be the width of the
overlapping portion M1 or the expanded portion M3 instead
of the extended portion M2.

[0117] The parasitic capacitance of the data line 171 may
be minimized by minimizing the overlapping width of the
shield layer M and the switching transistor T2 electrically
connected to the data line 171. Accordingly, the RC delay of
the data line 171 is reduced, and the RC delay of the display
device is reduced, thereby improving display quality such as
shaking of image displaying or afterimages.

[0118] In an exemplary embodiment, the shield layer M is
disposed not to overlap the switching transistor T2, so the
parasitic capacitance of the data line 171 may be reduced
with a ratio of about 15% to about 20%, particularly a ratio
of about 17%.
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[0119] Astacked structure of an exemplary embodiment of
an OLED display will now be described with reference to
FIG. 3. FIG. 3 shows a cross-sectional view taken along line
of FIG. 2.

[0120] In FIG. 3, the same configurations as those
described in an exemplary embodiment will use the same
reference numerals, and the same contents as those
described in an exemplary embodiment will be omitted.
[0121] Referring to FIGS. 1, 2 and 3, an exemplary
embodiment of the OLED display includes a substrate 110.
The substrate 110 may include various materials such as
glass, metal, or plastic. A barrier layer 111 is provided on the
substrate 110. The barrier layer 111 may include an inorganic
insulating material such as a silicon oxide, a silicon nitride,
or an aluminum oxide, or it may include an organic insu-
lating material such as polyimide acryl. The barrier layer 111
may prevent an impurity from being input to the transistor
and may flatten one side of the substrate 110. The barrier
layer 111 may be omitted in other exemplary embodiments.
[0122] The semiconductor layer 130 of the plurality of
transistors T1, T2, T3, T4, T5, T6, and T7 is provided on the
barrier layer 111. The semiconductor layer 130 includes first
electrodes S1 to 37 and second electrodes D1 to D7 of the
respective transistors. Detailed contents have been described
so they will be omitted. In FIG. 3, the semiconductor layer
130 of the switching transistor T2, the compensation tran-
sistor T3, and the initialization transistor T4 is shown, and
particularly, the first electrode S2 of the switching transistor
T2, the connection portion N3 of the compensation transis-
tor T3, and the second electrode D4 of the initialization
transistor T4 are shown.

[0123] A first gate insulating layer 141 for covering the
semiconductor layer 130 is provided on the semiconductor
layer 130.

[0124] A first conductive layer is provided on the first gate
insulating layer 141. The first conductive layer may include
gate electrodes (including the gate electrode 155) of the
plurality of transistors T1, T2, T3, T4, T5, T6, and T7, the
scan line 151, the previous scan line 152, and the emission
control line 153.

[0125] The second gate insulating layer 142 for covering
the first conductive layer is provided on the first conductive
layer. In an exemplary embodiment, the first gate insulating
layer 141 and the second gate insulating layer 142 may
include a material such as a silicon nitride, a silicon oxide,
or an aluminum oxide.

[0126] A second conductive layer is provided on the
second gate insulating layer 142. The second conductive
layer includes the storage line 124, the first initialization
voltage line 127, the second initialization voltage line 128,
and the shield layer M, but the invention is not limited
thereto.

[0127] The shield layer M is provided between the com-
pensation transistor T3 and the data line 171 in a cross-
sectional view, and it overlaps at least a part of the com-
pensation transistor T3. Here, the compensation transistor
T3 is provided at the bottom of the shield layer M, and the
data line 171 is provided on the first data layer provided at
the top of the shield layer M. Therefore, the shield layer M
may prevent the additional generation of parasitic capaci-
tance between the data line 171 and the compensation
transistor T3, particularly the connection portion N3.
[0128] Further, the shield layer M does not overlap the
switching transistor T2, particularly the first electrode S2.
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The switching transistor T2 is electrically connected to the
data line 171 for supplying a data signal Dm through the
opening 62 formed in the first gate insulating layer 141, the
second gate insulating layer 142, and the first interlayer
insulating layer 161. The shield layer M is provided not to
overlap the switching transistor T2, thereby eliminating the
parasitic capacitance between the shield layer M and the
data line 171.

[0129] In addition, the shield layer M may overlap the
initialization transistor T4, particularly the second electrode
Dd. In this instance, the shield layer M is connected to the
lower voltage supplying line 172 through the opening Cl
formed in the first interlayer insulating layer 161, and
receives the driving voltage ELVDD. Accordingly, a con-
stant voltage is applied to the shield layer M to prevent the
change of voltage, reduce the kickback voltage that causes
image defects, and thereby improve the displaying quality.
[0130] The first interlayer insulating layer 161 for cover-
ing the second conductive layer is provided on the second
conductive layer. In an exemplary embodiment, the first
interlayer insulating layer 161 may include a material such
as a silicon nitride, a silicon oxide, or an aluminum oxide,
and it may include an organic insulating material.

[0131] The first data layer is provided on the first inter-
layer insulating layer 161. The first data layer may include
the data line 171, the lower voltage supplying line 172, the
first data connecting member 71, the second data connecting
member 72, the third data connecting member 73, and the
fourth data connecting member 74. The first data layer may
be electrically connected to the semiconductor layer 130
provided at the bottom through the openings 60, 61, 62, 63,
64, 65, 66, 67, 68, and 69 formed in at least a part of the first
gate insulating layer 141, the second gate insulating layer
142, and the first interlayer insulating layer 161.

[0132] The first data layer may become first electrodes S1,
S2, S3, S4, S5, S6, and S7 and second electrodes D1, D2,
D3, D4, D5, D6, and D7 connected to the first region and the
second region of the semiconductor layer 130. When one of
the first electrodes S1, S2, S3, S4, S5, S6, and S7 and the
second electrodes D1, D2, D3, D4, D5, D6, and D7 is a
source electrode, the other may be a drain electrode. In
detail, in FIG. 3, the data line 171 is electrically connected
to the first electrode S2 of the switching transistor T2
provided at the bottom through the opening 62 formed in the
first gate insulating layer 141, the second gate insulating
layer 142, and the first interlayer insulating layer 161. The
lower voltage supplying line 172 is connected to the shield
layer M, particularly the expanded portion M3, through the
opening Cl formed in the first interlayer insulating layer 161.
[0133] A second interlayer insulating layer 162 is provided
on the first data layer. In an exemplary embodiment, the
second interlayer insulating layer 162 may include a mate-
rial such as a silicon nitride, a silicon oxide, or an aluminum
oxide, and it may include an organic insulating material.
[0134] A second data layer is provided on the second
interlayer insulating layer 162. The second data layer may
include the upper voltage supplying line 178 and the aux-
iliary connecting member 179. Although not shown in FIG.
3, the second data layer may be, as described with reference
to FIG. 1, electrically connected to the first data layer
provided at the bottom through the openings 81 and 83
formed in the second interlayer insulating layer 162.
[0135] In detail, the upper voltage supplying line 178 may
be connected to the lower voltage supplying line 172
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through the opening 81 formed in the second interlayer
insulating layer 162 to prevent the voltage drop of the lower
voltage supplying line 172. The auxiliary connecting mem-
ber 179 may be connected to the fourth data connecting
member 74 through the opening 83 formed in the second
interlayer insulating layer 162. As described with reference
to FIG. 1, the fourth data connecting member 74 may be
connected to the semiconductor layer 130 provided at the
bottom, particularly the second electrode D6 of the emission
control transistor T6 through the opening 60 formed in at
least a part of the first gate insulating layer 141, the second
gate insulating layer 142, and the first interlayer insulating
layer 161. Therefore, the auxiliary connecting member 179
may be connected to the semiconductor layer 130 at the
bottom, particularly the second electrode D6 of the emission
control transistor T6.

[0136] A passivation layer 180 for covering the same is
provided. The passivation layer 180 that is also referred to
as a planarization film may include an organic insulating
material,

[0137] A pixel electrode (not shown) is provided on the
passivation layer 180. The pixel electrode is connected to the
auxiliary connecting member 179 through the opening 85
(refer to FIG. 1) formed in the passivation layer 180. A
partition wall (not shown) is provided on the passivation
layer 180 and the pixel electrode. An open portion overlap-
ping the pixel electrode is defined in the partition wall, and
an organic emission layer is provided on the open portion. A
common electrode (not shown) is provided on the organic
emission layer and the partition wall. The pixel electrode,
the organic emission layer, and the common electrode con-
figure an OLED.

[0138] In exemplary embodiments, the pixel electrode
may be an anode that is a hole injection electrode, and the
common electrode may be a cathode that is an electron
injection electrode. On the contrary, in other exemplary
embodiments, the pixel electrode may be a cathode, and the
common electrode may be an anode. When holes and
electrons are injected into the organic emission layer from
the pixel electrode and the common electrode, excitons that
are a combination of the injected holes and electrons transit
to the ground state from the excited state.

[0139] An exemplary embodiment of an OLED display
will now be described with reference to FIGS. 4 and 5.
[0140] FIG. 4 shows an equivalent circuit diagram of an
exemplary embodiment of a pixel of an OLED display, and
FIG. 5 shows an exemplary embodiment of a timing diagram
of signals applied to a pixel of an OLED display. Herein-
after, the same configurations as those described in an
exemplary embodiment will use the same reference numer-
als, and the same contents as those described in an exem-
plary embodiment will be omitted.

[0141] Referring to FIG. 4, an exemplary embodiment of
one pixel of an OLED display includes a plurality of signal
lines 151, 152, 153, 158, 127, 128, and 171, a plurality of
transistors T1, T2, T3 (refer to FIG. 3), T4, T5, T6, and T7
connected to the plurality of signal lines, a storage capacitor
Cst, voltage supplying lines 172 and 178, and an OLED.
[0142] The plurality of signal lines apply a scan signal Sn,
a previous scan signal Sn-1, a bypass signal GB, an emission
control signal EM, and an initialization voltage Vint, respec-
tively, and include a scan line 151, a previous scan line 152,
an emission control line 153, a bypass control line 158, and
initialization voltage lines 127 and 128 disposed in a row
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direction. They may include a data line 171 and voltage
supplying lines 172 and 178 traversing the scan line 151, the
previous scan line 152, the emission control line 153, the
bypass control line 158, and the initialization voltage lines
127 and 128, and applying a data signal Dm and a driving
voltage ELVDD to the pixels.

[0143] The scan line 151 is connected to a gate driver (not
shown) to transmit a scan signal Sn to the switching tran-
sistor T2 and the third transistor T3. The previous scan line
152 is connected to the gate driver to transmit a previous
scan signal Sn-1 applied to the pixel provided at a previous
position to the fourth transistor T4. The fourth transistor T4
includes two transistors connected in series, so the previous
scan signal Sn-1 is applied to the gate electrodes of the two
transistors connected in series and included in the fourth
transistor T4.

[0144] The emission control line 153 is connected to an
emission controller (not shown), and it transmits an emis-
sion control signal EM for controlling a time when an OLED
emits light to the fifth transistor T5 and the sixth transistor
T6. The bypass control line 158 transmits the bypass signal
GB to the seventh transistor T7, and in some exemplary
embodiments, may transmit a same signal as the previous
scan signal Sn-1 or the scan signal Sn thereto.

[0145] The data line 171 transmits the data signal Dm
generated by a data driver (not shown), and luminance of the
light emitted by the OLED changes according to the data
signal Dm. The lower voltage supplying line 172 applies the
driving voltage ELVDD. The first initialization voltage line
127 transmits the initialization voltage Vint for initializing
the driving transistor T1, and second initialization voltage
line 128 transmits the initialization voltage Vint for initial-
izing the anode of the OLED. A common voltage line 741
applies the common voltage ELVSS. The voltages applied to
the lower voltage supplying line 172, the initialization
voltage lines 127 and 128, and the common voltage line 741
may respectively be a constant voltage.

[0146] The plurality of transistors may include a driving
transistor T1, a switching transistor T2, a compensation
transistor T3, an initialization transistor T4, an operation
control transistor T5, an emission control transistor T6, and
a bypass transistor T7.

[0147] The plurality of transistors T1, T2, T3, T4, T5, T,
and T7 will now be described.

[0148] First, the driving transistor T1 controls a current
output according to the applied data signal Dm, the output
driving current Id is applied to the OLED, and brightness of
the OLED is controlled by the data signal Dm. For this
purpose, the first electrode S1 of the driving transistor T1 is
disposed to receive the driving voltage ELVDD, and it is
connected to the lower voltage supplying line 172 through
the operation control transistor T5. Further, the first elec-
trode S1 of the driving transistor T1 is connected to the
second electrode D2 of the switching transistor T2 to receive
the data signal Dm. The second electrode D1 (i.e., an
electrode on the output side) is disposed to output a current
to the OLED, and is connected to the anode of the OLED
through the emission control transistor T6.

[0149] The gate electrode G1 is connected to one electrode
(the first storage electrode E1 of the storage capacitor Cst.
The voltage at the gate electrode G1 changes according to
the voltage stored in the storage capacitor Cst, and the
driving current Id output by the driving transistor T1
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changes. The storage capacitor Cst maintains the voltage
applied to the gate electrode G1 of the driving transistor T1.
[0150] The switching transistor T2 receives the data signal
Dm into the pixel. The gate electrode G2 is connected to the
scan line 151, and the first electrode S2 is connected to the
data line 171. The second electrode D2 of the switching
transistor T2 is connected to the first electrode S1 of the
driving transistor T1. When the switching transistor T2 is
turned on according to the scan signal Sn transmitted
through the scan line 151, the data signal Dm transmitted
through the data line 171 is transmitted to the first electrode
S1 of the driving transistor T1.

[0151] The compensation transistor T3 and the initializa-
tion transistor T4 are shown with a configuration to include
two transistors connected in series. Here, the configuration
of connection in series represents a configuration in which
gate electrodes of two transistors T3-1 and T3-2 are con-
nected to receive the same signal, and an output of one
transistor is applied to the input of the other transistor.
[0152] The compensation transistor T3 has a configuration
in which the 3-1 and 3-2 transistors T3-1 and T3-2 are
connected in series. The gate electrode G3-1 of the 3-1
transistor T3-1 and the gate electrode G3-2 of the 3-2
transistor T3-2 are connected to each other.

[0153] The compensation transistor T3 transmits a com-
pensation voltage (the voltage of Dm+Vth) that is changed
when the data signal Dm passes through the driving tran-
sistor T1 to the first storage electrode E1 of the storage
capacitor Cst. The compensation transistor T3 includes the
3-1 transistor T3-1 and the 3-2 transistor T3-2 connected in
series. The gate electrodes G3-1 and G3-2 of the two
transistors T3-1 and T3-2 are connected to the scan line 151.
The first electrode S3-2 of the 3-2 transistor T3-2 is con-
nected to the second electrode D1 of the driving transistor
T1, and the second electrode D3-1 of the 3-1 transistor T3-1
is connected to the first storage electrode E1 of the storage
capacitor Cst and the gate electrode G1 of the driving
transistor T1.

[0154] Further, the first electrode S3-1 of the 3-1 transistor
T3-1 and the second electrode D3-2 of the 3-2 transistor
T3-2 are connected to each other at the connection portion
N3. The connection portion N3 may be a connection node
where the two transistors T3-1 and T3-2 are connected to
each other.

[0155] 1In the case of describing the compensation transis-
tor T3 as a single transistor, the first electrode S3-2 of the 3-2
transistor T3-2 becomes the first electrode S3 of the com-
pensation transistor T3, and the second electrode D3-1 of the
3-1 transistor T3-1 becomes the second electrode D3 of the
compensation transistor T3. The compensation transistor T3
is turned on by the scan signal Sn received through the scan
line 151 to connect the gate electrode G1 of the driving
transistor T1 and the second electrode D1, and to also
connect the second electrode D1 of the driving transistor T1
and the first storage electrode E1 of the storage capacitor
Cst. In this instance, parasitic capacitance Cp is generated
between part of the compensation transistor T3 and the data
line 171.

[0156] An exemplary embodiment of the OLED display
further includes a shield layer M. The shield layer M
overlaps the connection portion N3 for connecting the
compensation transistor T3, particularly the 3-1 transistor
T3-1 and the 3-2 transistor T3-2. The first electrode S2 of the
switching transistor T2 receives a data signal Dm from the
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data line 171. The shield layer M is provided not to overlap
the switching transistor T2, thereby eliminating the parasitic
capacitance between the shield layer M and the data line
171. Hence, capacitance of the parasitic capacitor Cp of the
data line 171 may be reduced, the RC delay of the data line
171 is reduced, and power consumption of the display
device may be resultantly improved.

[0157] The initialization transistor T4 initializes the gate
electrode G1 of the driving transistor T1 and the first storage
electrode E1 of the storage capacitor Cst. The gate electrode
G4 is connected to the previous scan line 152, and the first
electrode S4 is connected to the first initialization voltage
line 127. The second electrode D4 of the initialization
transistor T4 is connected to the first storage electrode E1 of
the storage capacitor Cst and the gate electrode G1 of the
driving transistor T1 through the second electrode D3 of the
compensation transistor T3.

[0158] The initialization transistor T4 transmits the ini-
tialization voltage Vint to the gate electrode G1 of the
driving transistor T1 and the first storage electrode E1 of the
storage capacitor Cst according to the previous scan signal
Sn-1 received through the previous scan line 152. Accord-
ingly, the gate voltage of the gate electrode G1 of the driving
transistor T1 and the storage capacitor Cst are initialized.
The initialization voltage Vint may be a voltage having a low
value and turning on the driving transistor T1.

[0159] The initialization transistor T4 has a configuration
including two transistors connected in series. The initializa-
tion transistor T4 is connected in series, and it may be
provided with a single transistor in exemplary embodiments.
[0160] The operation control transistor TS transmits the
driving voltage ELVDD to the driving transistor T1. The
gate electrode G5 is connected to the emission control line
153, and the first electrode S5 is connected to the lower
voltage supplying line 172. The second electrode D5 of the
operation control transistor T5 is connected to the first
electrode S1 of the driving transistor T1.

[0161] The emission control transistor T6 transmits the
driving current Id output by the driving transistor T1 to the
OLED. The gate electrode G6 is connected to the emission
control line 153, and the first electrode S6 is connected to the
second electrode D1 of the driving transistor T1. The second
electrode D6 of the emission control transistor T6 is con-
nected to the anode of the OLED.

[0162] The operation control transistor T5 and the emis-
sion control transistor T6 are simultaneously turned on
according to the emission control signal EM received
through the emission control line 153, and when the driving
voltage ELVDD is applied to the first electrode S1 of the
driving transistor T1 through the operation control transistor
T5, the driving transistor T1 outputs the driving current Id
according to the voltage of the gate electrode G1 of the
driving transistor T1 (i.e., the voltage of the first storage
electrode E1 of the storage capacitor Cst). The output
driving current Id is transmitted to the OLED through the
emission control transistor T6. As the current bled flows to
the OLED, the OLED emits light.

[0163] Thebypass transistor T7 initializes the anode of the
OLED. The gate electrode G7 is connected to the bypass
control line 158, the first electrode S7 is connected to the
anode of the OLED, and the second electrode D7 is con-
nected to the second initialization voltage line 128. In
exemplary embodiments, when the bypass control line 158
is connected to the previous scan line 152, the bypass signal
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GB may be a signal with the same timing as the previous
scan signal Sn-1, and when the bypass control line 158 is
connected to the scan line 151, the bypass signal GB may be
a signal with the same timing as the scan signal Sn. When
the bypass transistor T7 is turned on by the bypass signal
GB, the initialization voltage Vint is applied to the anode of
the OLED to be initialized.

[0164] The first storage electrode F1 of the storage capaci-
tor Cst is connected to the gate electrode G1 of the driving
transistor T1, the second electrode D3 of the compensation
transistor T3, and the second electrode D4 of the initializa-
tion transistor T4, and the second storage electrode E2 is
connected to the lower voltage supplying line 172. As a
result, the first storage electrode E1 determines the voltage
at the gate electrode G1 of the driving transistor T1. And the
first storage electrode F1 receives the data signal Dm
through the second electrode D3 of the compensation tran-
sistor T3, and receives the initialization voltage Vint through
the second electrode D4 of the initialization transistor T4.

[0165] A circuit of one pixel in an exemplary embodiment
includes seven transistors T1 to T7 and one capacitor Cst,
but the invention is not limited thereto, and the number of
transistors and capacitors and their combinations are modi-
fiable in various ways.

[0166] Although not shown, the OLED display includes a
display area for displaying an image, and the pixels are
arranged in the display area in various ways such as in a
matrix form.

[0167] An exemplary embodiment of an operation of one
pixel of an OLED display will now be described with
reference to FIG. 5.

[0168] Referring to FIG. 5, a low-level previous scan
signal Sn-1 is supplied to the pixel through the previous scan
line 152 during an initialization section. Upon receiving the
same, the initialization transistor T4 is turned on such that
the initialization voltage Vint is applied to the gate electrode
G1 of the driving transistor T1 and the first storage electrode
B1 of the storage capacitor Cst through the initialization
transistor T4. As a result, the driving transistor T1 and the
storage capacitor Cst are initialized. The voltage of the
initialization voltage Vint may be a low voltage, and the
driving transistor T1 may be turned on.

[0169] The bypass transistor T7 in the initialization sec-
tion may initialize the anode of the OLED, and may prevent
the small amount of current discharged in the condition that
the driving transistor T1 is not turned on from being applied
to the OLED. Here, the small amount of current is a bypass
current Ibp (refer to FIG. 4), and is discharged to the
initialization voltage Vint end through the bypass transistor
T7. As aresult, the OLED does not discharge unneeded light
so that the black gray may be displayed more clearly and the
contrast ratio may be improved. In this case, the bypass
signal GB may be a signal with the same timing as the scan
signal Sn, and in an exemplary embodiment, it may be a
signal with the same timing as the previous scan signal Sn-1.
The bypass transistor T7 may be omitted in other exemplary
embodiments.

[0170] During a data programming section, a low-level
scan signal Sn is supplied to the pixel through the scan line
151. In this instance, the bypass signal GB with the same
timing as the scan signal Sn may be supplied. The switching
transistor T2 and the compensation transistor T3 are turned
on by the low-level scan signal Sn.
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[0171] When the switching transistor T2 is turned on, the
data signal Dm is applied to the first electrode S1 of the
driving transistor T1 through the switching transistor T2.
[0172] In this instance, parasitic capacitance may be
formed between the data line 171 for supplying the data
signal Dm and the switching transistor T2 or the compen-
sation transistor T3. In an exemplary embodiment of the
OLED display, the shield layer M is provided to overlap the
compensation transistor T3, particularly the connection por-
tion N3, to thus reduce the parasitic capacitance caused by
the data line 171 and the compensation transistor T3. Fur-
ther, the shield layer M is provided not to overlap the
switching transistor T2 for receiving the data signal Dm to
thereby eliminate the parasitic capacitance caused by the
data line 171 and the compensation transistor T3. Accord-
ingly, the parasitic capacitance of the data line 171 may be
minimized in the OLED display in an exemplary embodi-
ment, thereby minimizing the RC delay of the data line 171,
and finally improving the display quality of the display
device while reducing power consumption.

[0173] Further, during the data programming section, the
compensation transistor T3 is turned on, and as a result, the
second electrode D1 of the driving transistor T1 is electri-
cally connected to the gate electrode G1 and the first storage
electrode E1 of the storage capacitor Cst. The gate electrode
G1 of the driving transistor T1 and the second electrode D1
of the driving transistor T1 are diode-connected. During the
initialization section, the driving transistor T1 is turned on
because a low voltage (initialization voltage Vint) is applied
to the gate electrode G1. As a result, the data signal Dm input
to the first electrode S1 of the driving transistor T1 passes
through the channel of the driving transistor T1, is output by
the second electrode D1, passes through the compensation
transistor T3, and is stored in the first storage electrode E1
of the storage capacitor Cst.

[0174] 1In this instance, the voltage applied to the first
storage electrode E1 changes according to the threshold
voltage Vth of the driving transistor T1, the voltage at the
first electrode S1 of the driving transistor T1 is the data
signal Dm, and when the voltage at the gate electrode G1 of
the driving transistor T1 is the initialization voltage Vint, the
voltage output to the second electrode D1 may be Vgs+Vth.
Here, as described above, the voltage Vgs is a voltage
difference between the gate electrode G1 of the driving
transistor T1 and the first electrode S1, so it may have the
value of Dm-Vint. Therefore, the voltage output by the
second electrode D1 and stored in the first storage electrode
E1 may have the value of Dm-Vint+Vth.

[0175] During an emission section, the emission control
signal EM supplied by the emission control line 153 has a
low-level value, so the operation control transistor T5 and
the emission control transistor T6 are turned on. 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 OLED. The
driving transistor T1 generates a driving current Id accord-
ing to the voltage difference between the voltage at the gate
electrode G1 and the voltage (i.e., the driving voltage
ELVDD) at the first electrode S1.

[0176] Regarding the calculation equations, the value of
Vth may be slightly greater than zero or a negative value in
the case of a P-type transistor using a polycrystalline semi-
conductor. Further, the expression of + and - is changeable
according to the voltage calculating direction. When the
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emission section is finished, the initialization section is
provided to repeat the same operation from the start.
[0177] One of the first electrodes and the second elec-
trodes of the plurality of transistors T1, T2, T3, T4, T5, T6,
and T7 may be source electrodes and the other thereof may
be drain electrodes according to the voltage or current
applying direction.

[0178] Further, in exemplary embodiments, during the
initialization section, the low-level bypass signal GB may be
applied to the bypass transistor T7. Upon receiving the same,
the bypass transistor T7 is turned on, so the initialization
voltage Vint is applied to the anode of the OLED through the
bypass transistor T7. As a result, the anode of the OLED is
initialized.

[0179] 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 embodiments, but, on the
contrary, 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 semiconductor layer disposed on the substrate, on which
a channel region, a first region, and a second region of
a transistor are provided;

a first signal line and a second signal line disposed on the
semiconductor layer;

a shield layer disposed on the first signal line and the
second signal line;

a data line disposed on the shield layer; and

an organic light emitting diode disposed on the data line,

wherein the transistor includes

a driving transistor which applies a current to the organic
light emitting diode,

a second transistor which is connected to the first signal
line and the data line, and transmits a data voltage
transmitted through the data line to a first electrode of
the driving transistor, and

a third transistor including a gate electrode connected to
the first signal line, a third electrode connected to a
second electrode of the driving transistor, and a fourth
electrode connected to a gate electrode of the driving
transistor,

the third transistor includes a 3-1 transistor and a 3-2
transistor connected in series to each other at a con-
nection portion,

the shield layer includes an overlapped portion overlap-
ping at least a part of the connection portion, and does
not overlap the second transistor, and

the shield layer is disposed to be separated from the first
signal line and the second signal line with a gap
therebetween in a plan view.

2. The organic light emitting diode display of claim 1,

wherein

the second signal line is disposed in a same layer as the
first signal line,

the shield layer includes an extended portion extending
from the overlapped portion, and

the extended portion extends in parallel to the first signal
line and the second signal line.
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3. The organic light emitting diode display of claim 2,
wherein
the shield layer receives a driving voltage.
4. The organic light emitting diode display of claim 1,
wherein
a first gap which is a minimum distance between the
shield layer and the first signal line is 1.2 micrometers
to 1.5 micrometers.
5. The organic light emitting diode display of claim 1,
wherein
a second gap which is a minimum distance between the
shield layer and the second signal line is 1.2 microm-
eters to 1.5 micrometers,
6. The organic light emitting diode display of claim 1,
wherein
the first signal line is a scan line which transmits a scan
signal.
7. The organic light emitting diode display of claim 1,
wherein
the second signal line is a previous scan line which
transmits a previous scan signal.
8. The organic light emitting diode display of claim 1,
wherein
the connection portion is disposed on a portion where the
semiconductor layer is bent.
9. The organic light emitting diode display of claim 3,
further comprising
a lower voltage supplying line which is disposed in a same
layer as the data line and supplies the driving voltage.
10. The organic light emitting diode display of claim 3,
wherein
the shield layer includes an expanded portion expanding
from the extended portion, and
the expanded portion receives the driving voltage from
the lower voltage supplying line.
11. The organic light emitting diode display of claim 9,
further comprising
an upper voltage supplying line which is disposed on the
lower voltage supplying line and supplies the driving
voltage.
12. The organic light emitting diode display of claim 11,
further comprising
an auxiliary connecting member disposed in a same layer
as the upper voltage supplying line, and electrically
connected to a pixel electrode of the organic light
emitting diode.
13. The organic light emitting diode display of claim 11,
wherein
the extended portion overlaps at least a part of the upper
voltage supplying line.
14. The organic light emitting diode display of claim 10,
wherein
the transistor includes a fourth transistor connected to the
third transistor, and
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the fourth transistor includes a gate electrode connected to
the second signal line and a fifth electrode connected to
the fourth electrode of the third transistor.

15. The organic light emitting diode display of claim 14,

wherein

the expanded portion of the shield layer overlaps at least
a part of the fourth transistor.

16. The organic light emitting diode display of claim 1,

wherein

a minimum width of the shield layer is 2.5 micrometers to
3.3 micrometers.

17. An organic light emitting diode display comprising:

a substrate;

a semiconductor layer disposed on the substrate, on which
a channel region, a first region, and a second region of
a transistor are provided,

a first conductive layer disposed on the semiconductor
layer and including a scan line;

a second conductive layer disposed on the first conductive
layer;

a first data layer disposed on the second conductive layer
and including a data line; and

an organic light emitting diode disposed on the first data
layer,

wherein the transistor includes

a driving transistor which applies a current to the organic
light emitting diode,

a second transistor which is connected to the scan line and
the data line, and transmits a data voltage transmitted
through the data line to a first electrode of the driving
transistor, and

a third transistor including a gate electrode connected to
the scan line, a third electrode connected to a second
electrode of the driving transistor, and a fourth elec-
trode connected to a gate electrode of the driving
transistor,

the second conductive layer includes a shield layer,

the shield layer overlaps at least a part of the third
transistor and does not overlap the second transistor,
and

the shield layer does not overlap first conductive layer.

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

wherein

the third transistor includes a 3-1 transistor and a 3-2
transistor connected in series, and

the 3-1 transistor and the 3-2 transistor are connected to
each other at a connection portion.

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

wherein

the shield layer overlaps at least a part of the connection
portion.

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

wherein

a minimum distance between the shield layer and the first
conductive layer is 1.2 micrometers to 1.5 micrometers.
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