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(7) ABSTRACT

An organic light emitting display device comprises a driving
transistor for driving an organic light emitting diode; a first
transistor controlled by a scan signal and connected between
a reference voltage line and a first node of the driving tran-
sistor; a second transistor controlled by the scan signal and
connected between a data line and a second node of the
driving transistor; a first plate with an improved conductive
characteristic and connected to the semiconductor layer ofthe
driving transistor and the semiconductor layer of the first
transistor; a second plate positioned on the first plate, and
connected to the semiconductor layer of the second transistor
and a gate electrode of the driving transistor; and a pixel
electrode of the organic light emitting diode, positioned on
the second plate and connected to the first plate through a
contact hole.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
under 35 U.S.C. §119(a) of Korean Patent Application No.
10-2013-0138837, filed on Nov. 15, 2013, which is hereby
incorporated by reference for all purposes as if fully set forth
herein.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to an organic light

emitting display device.
[0004] 2. Description of the Prior Art

[0005] Recently, organic light emitting display devices
have been in the spotlight as being display devices having fast
response rates, high light emitting efficiency, high luminance,
and wide viewing angles. These advantages are due to the use
of an organic light emitting diode, which is self-illuminating
(emits light by itself).

[0006] Such an organic light emitting display device
includes pixels arranged in a matrix form, the pixels including
an organic light emitting diode. The display device controls
brightness of pixels that are selected by a scan signal, accord-
ing to a grayscale of data.

[0007] Each pixel of the organic light emitting display
device includes, in addition to the organic light emitting
diode, a data line and a gate line crossing each other, a tran-
sistor, and a storage capacitor connected to the data line and
the gate line.

[0008] Each pixel may include a corresponding transistor
in order to further perform various functions. Therefore, a
number of signal lines for providing various signals to tran-
sistors increases, and thus a pixel structure becomes more
complex. For example, when an internal or external compen-
sation circuit for compensating for luminance non-uniformity
between pixels is applied to a pixel structure, a transistor
related to a sensing operation for a compensation may be
added. This increases the number of necessary signal lines,
and thus this causes complexity of the pixel structure.

[0009] In addition, according to a demand or design need
for a larger size and a higher resolution, the number of signal
lines may be increased, and thus a pixel structure becomes
more complex.

[0010] As described above, the number of the signal lines is
increased due to the increased number of design needs, such
as additions of various functions such as sensing and com-
pensation functions, need for larger size and the higher reso-
lution. Therefore, the number of IC pads and the number of
1Cs are increased, and thus the pixel structure becomes more
complex.

[0011] This may complicate the manufacturing process,
increase the possibility of defects, remarkably reduce an
opening ratio, and considerably reduce the lifespan of an
organic light emitting diode. Ultimately, a high quality dis-
play panel may not manufactured and thus the throughput
may be reduced.
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SUMMARY

[0012] Against this background, an aspect of the present
disclosure is to provide an organic light emitting display
device having a simple and compact structure.

[0013] Another aspect of the present disclosure is to pro-
vide an organic light emitting display device having a pixel
structure with an improved opening ratio.

[0014] Another aspect of the present disclosure is to pro-
vide an organic light emitting display device having a pixel
structure including a double capacitor in a pixel by a simpli-
fied process flow.

[0015] Another aspect of the present disclosure is to pro-
vide an organic light emitting display device having a pixel
structure capable of preventing a short defect which may be
caused by a step difference due to a contact hole.

[0016] In accordance with an aspect of the present disclo-
sure, an organic light emitting display device comprises a
driving transistor, including a semiconductor layer that
includes an oxide semiconductor material, and for driving an
organic light emitting diode. The display device further com-
prises a first transistor including a semiconductor layer
including an oxide semiconductor material, controlled by a
scan signal, and connected between a reference voltage line
and a first node of the driving transistor. The display device
further comprises a second transistor including a semicon-
ductor layer including the oxide semiconductor material,
controlled by the scan signal commonly provided from a gate
line, and connected between a data line and a second node of
the driving transistor. The display device also includes a first
plate including the oxide semiconductor material of which
conductive characteristic is improved, and connected to the
semiconductor layer of the driving transistor and the semi-
conductor layer of the first transistor. The display device also
includes a second plate positioned on the first plate, and
connected to the semiconductor layer ofthe second transistor
and a gate electrode of the driving transistor. The device
further includes a pixel electrode of the organic light emitting
diode, positioned on the second plate and connected to the
first plate through a contact hole.

[0017] As described above, according to the present disclo-
sure, an organic light emitting display device can provide a
simple and compact structure.

[0018] In addition, according to the present disclosure, an
organic light emitting display device can provide a pixel
structure capable of increasing an opening ratio.

[0019] In addition, according to the present disclosure, an
organic light emitting display device can include a double
capacitor in a pixel by a simplified process flow.

[0020] In addition, according to the present disclosure, an
organic light emitting display device can prevent a short
defect, which may be caused by a step difference due to a
contact hole.

[0021] Thus, a display panel having a good quality can be
manufactured in a high throughput.

[0022] These structural improvements and resulting func-
tional advantages are further emphasized when applied to a
display panel having a high resolution and a large size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other objects, features and advan-
tages of the present disclosure will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:
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[0024] FIG.1isanoverall system construction diagram for
an organic light emitting display device to which embodi-
ments are applied.

[0025] FIG. 2 is an equivalent circuit diagram for a pixel in
adisplay panel of the organic light emitting display device of
FIG. 1, according to one or more embodiments.

[0026] FIG. 3A is a cross-sectional view schematically
illustrating a portion of a display panel of an organic light
emitting display device according to a first embodiment. FIG.
3B is an enlarged view of a portion A in FIG. 3A, according
to the first embodiment.

[0027] FIG.4isacross-sectional view taken along a cutting
line I-I' of FIG. 3 A, according to one or more embodiments.
[0028] FIG.5isacross-sectional view taken along a cutting
line I1-IT' of FIG. 3B, according to one or more embodiments.
[0029] FIG. 6A is a plan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a second embodiment. FIG. 6B is an
enlarged view of a portion B in FIG. 6A, according to the
second embodiment.

[0030] FIG.7isacross-sectional view taken along a cutting
line III-IIT' of FIG. 6A, according to one or more embodi-
ments.

[0031] FIG.8isacross-sectional view taken along a cutting
line TV-IV' of FIG. 6B, according to one or more embodi-
ments.

[0032] FIG. 9A is a plan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a third embodiment. FIG. 9B is an
enlarged view ofa portion CinFIG. 9A, according to the third
embodiment.

[0033] FIG. 10 is a cross-sectional view taken along a cut-
ting line V-V' of FIG. 9B, according to one or more embodi-
ments.

[0034] FIG.11A is aplan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a fourth embodiment. FIG. 11B is an
enlarged view of a portion D in FIG. 11A, according to the
fourth embodiment.

[0035] FIG. 12 is a cross-sectional view taken along a cut-
ting line VI-VI' of FIG. 11B, according to one or more
embodiments.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0036] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompanying
drawings. In the following description, the same elements
will be designated by the same reference numerals although
they are shown in different drawings. Further, in the following
description of the present disclosure, a detailed description of
known functions and configurations incorporated herein will
be omitted when it may not provide additional clarity to the
subject matter of the present disclosure.

[0037] Inaddition, terms, such as first, second, A, B, (a), (b)
or the like may be used herein when describing components
of the present disclosure. Each of these terminologies is not
used to define an essence, order or sequence of a correspond-
ing component but used merely to distinguish the correspond-
ing component from other component(s). In the case that it is
described that a certain structural element “is connected to”,
“is coupled to”, or “is in contact with” another structural
element, it should be interpreted that another structural ele-
ment may “be connected t0”, “be coupled to”, or “be in
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contact with” the structural elements as well as that the certain
structural element is directly connected to or is in direct
contact with another structural element.

[0038] Embodiments of the present disclosure provide an
organic light emitting display device having a panel structure
with a simple and compact pixel structure, despite an
increased number of signal lines connected to the pixel. In
other words, positions of a transistor, a capacitor, an organic
light emitting diode, and a signal line connection is simplified
and compact in the pixel structure, according to some
embodiments.

[0039] Therefore, an opening ratio can be increased, defect
occurrence possibility can be reduced, manufacturing can be
easier, and a panel having a good quality can be manufactured
in a high throughput. Specifically, such an effect may
becomes larger when an organic light emitting display device
including a panel of a high resolution and a large size is
manufactured.

[0040] FIG. 1is an overall system construction diagram for
an organic light emitting display device to which embodi-
ments are applied.

[0041] Referring to FIG. 1, an organic light emitting dis-
play device 10, to which embodiments are applied, includes a
display panel 11, a data driving unit 12, a gate driving unit 13
and a timing controller 14. The display panel 11 includes a
plurality of pixels P disposed in areas where a data line DL (of
a plurality of data lines DL formed in a direction) intersects
with a gate line GL (of a plurality of gate lines GL formed in
another direction). The data driving unit 12 provides a data
voltage through the data line. The gate driving unit 13 pro-
vides a scan signal through the gate line. The timing controller
14 controls the driving timing of the data driving unit 12 and
the gate driving unit 13.

[0042] Referring to FIG. 1, in the display panel 11, the
plurality of data lines DL1, . . ., and DL4N are formed in a
direction and the plurality of gate lines GL1, . . ., and GLM
are formed in another direction, the gate lines GL1, . .., and
GLM intersecting the data lines DL1, . . ., and DL4N.
[0043] Inthe display panel 11, each pixel P is defined in an
area where the data lines DL1, ..., and DL4N and the M gate
lines GL1, . .., and GLM intersect. A pixel structure for each
pixel P is described in more detail with reference to FIG. 2.
[0044] FIG. 2 is an equivalent circuit diagram for a pixel in
the display panel of the organic light emitting display device
of FIG. 1, according to one or more embodiments.

[0045] Referring to FIG. 2, each pixel P is connected to one
data line DL, and receives only one scan signal SCAN
through one gate line GL.

[0046] As shown in FIG. 2, each pixel includes an Organic
Light Emitting Diode (OLED), a driving transistor DT, a first
transistor T1, a second transistor T2, a storage capacitor Cst,
and the like. As described above, each pixel includes three
transistors DT, T1, and T2 and one storage capacitor Cst, and
thus it is referred to that each pixel has a 3T(Transistor)1C
(Capacitor) structure.

[0047] The driving transistor DT in each pixel receives a
driving voltage EVDD provided through a driving voltage
line DVL, and is a transistor driving the OLED under a control
of a voltage (i.e., a data voltage) of a gate node N2, which is
applied through the second transistor T2.

[0048] The driving transistor DT includes a first node N1,
the second node N2, and a third node N3. The driving tran-
sistor DT is connected to the first transistor T1 through the
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first node N1, the driving transistor DT is connected to the
second node N2, and receives the driving voltage EVDD
through the third node N3.

[0049] Here, for an example, the first node of the driving
transistor DT may be a source node (may be referred to as a
source electrode), the second node of the driving transistor
DT may be a gate node (may be referred to as a gate elec-
trode), and the third node of the driving transistor DT may be
adrain node (may be referred to as a drain electrode). The first
node, the second node, and the third node of the driving
transistor DT may be changed according to a type change of
a transistor, a circuit change, and the like.

[0050] Inaddition, the first transistor T1is controlled by the
scan signal SCAN provided from the gate line GL. The first
transistor T1 is connected between the first node N1 of the
driving transistor DT and a reference voltage line RVL pro-
viding a reference voltage Vref or a connection pattern CP
connected to the reference voltage line RVL. The first tran-
sistor T1 may be referred to as a sensor transistor.

[0051] Inaddition, the second transistor T2 is controlled by
the scan signal SCAN commonly provided through the gate
line GL, and is connected between a corresponding data line
DL and the second node N2 of the driving transistor DT. The
second transistor T2 may be referred to as a switching tran-
sistor.

[0052] In addition, the storage capacitor Cst is connected
between the first node N1 and the second node N2 of the
driving transistor. The storage capacitor Cst may maintain a
data voltage during one frame.

[0053] As described above, the first transistor T1 and the
second transistor T2 are controlled by one scan signal pro-
vided through one gate line (i.e., a common gate line). As
described above, since each pixel uses one scan signal, each
pixel has a basic pixel structure of a “3T1C based 1 scan
structure” in a first embodiment of the present disclosure.
[0054] Related to the 3T1C based 1 scan structure, the
second transistor T2 basically is a transistor that serves a
driving function which applies a data voltage to the gate node
N2 of the driving transistor DT. The first transistor T1 may
also be related to a driving function, however, the first tran-
sistor basically is a transistor that serves a sensing function
which compensates for a luminance deviation between pix-
els. Since uses and functions of the two transistors T1 and T2
are different, controlling of the two transistors T1 and T2
using one scan signal has an effect on related operations (e.g.,
a driving operation and a sensing operation). Therefore, in
order to properly perform a driving operation, a sensing
operation and the like of a pixel, a separate device (e.g., a
second switch and the like) and a change of an operation
scheme (e.g., an operation timing and the like) may be nec-
essary, and this will be described together with a compensa-
tion construction (function) described later.

[0055] As described above, each pixel according to the
organic light emitting display device 10 of the first embodi-
ment has the “3T1C based 1 scan structure (i.e., a common
scan structure)” which receives one scan signal SCAN
through one gate line GL under the 3T1C structure. That is,
the scan signal (i.e., a common scan signal) provided through
one gate line GL (e.g., a common gate line connected to both
the first and second transistors) is commonly applied to the
gate node of the first transistor and the gate node of the second
transistor. Alternatively, different scan signals may be applied
to the gate node of the first transistor and the gate node of the
second transistor, respectively.
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[0056] Meanwhile, the pixel structure of the organic light
emitting display device 10, according to the firstembodiment,
includes a “signal line connection structure” related to a con-
nection between each pixel and various signal lines, such as
the data line, the gate line GL, the driving voltage line DVL,
and the reference voltage line RVL, in addition to the “basic
pixel structure (i.e., 3T1C based 1 scan structure)” described
with reference to FIG. 2.

[0057] Here, the various signal lines further include the
reference voltage line RVL for providing the reference volt-
age Vref to each pixel, the driving voltage line DVL for
providing the driving voltage EVDD to each pixel, and the
like, in addition to the data line for providing the data voltage
to each pixel and the gate line for providing the scan signal to
each pixel.

[0058] The above-mentioned reference voltage line RVL
and the driving voltage line DVL are formed in parallel with
the data line DL. The number of the reference voltage lines
RVL and the number of the driving voltage lines DVL may be
the same as the number of the data lines or may be different
from the number of the data lines.

[0059] When the number of the reference voltage lines
RVL and the number of the driving voltage lines DVL are the
same as the number of the data lines, each pixel is connected
to one data line DL and one gate line GL, and may be directly
connected to one driving voltage line DVL and one reference
voltage line RVL.

[0060] In this case, all of the signal line connection struc-
tures of each pixel may be the same. That is, a basic unit of the
signal line connection structure is one pixel, and thus the
signal line connection structure may be regular per one pixel
(i.e., one pixel row).

[0061] In addition, in the present specification and draw-
ings, the pixel connected to the data line DL may be, for
example, an R (red) pixel, a G (green) pixel, a B (blue) pixel
and a W (White) pixel.

[0062] When the number of the reference voltage lines
RVL and the number of the driving voltage lines DVL are
smaller than the number of the data lines, some pixels may be
directly connected to the driving voltage line DVL and the
reference voltage line RVL, and other pixels may be con-
nected to each of the driving voltage line DVL and the refer-
ence voltage line RVL through the connection pattern CP
(illustrated, for instance, in FIGS. 3A and 6A) instead the
other pixels are directly connected to the driving voltage line
DVL and the reference voltage line RVL.

[0063] In this case, the signal line connection structures of
each pixel may be different. However, although the signal line
connection structures of each pixel are different, the signal
line connection structures may be the same per a plurality of
pixels. That is, a unit of the signal line connection structure
may be the plurality of pixels not one pixel P. The signal line
connection structure may be repeatedly regular per the plu-
rality of pixels (i.e., a plurality of pixel rows).

[0064] In addition, in the present specification and draw-
ings, the transistors DT, T1 and T2 are N types, however, these
are for convenience of description, and according to a circuit
design change, all of the transistors DT, T1, and T2 may be
changed to P types. Alternatively, some of the transistors DT,
T1 and T2 may be implemented as N types and others of the
transistors DT, T1 and T2 may be implemented as P types. In
addition, the OLED may be changed to an inverted type.
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[0065] Inaddition, the transistors DT, T1 and T2 described
in the present specification may be referred to Thin Film
Transistors (TFTs).

[0066] Aspects of a First Embodiment

[0067] FIG. 3A is a cross-sectional view schematically
illustrating a portion of the display panel of the organic light
emitting display device according to the first embodiment.
FIG. 3B is an enlarged view of a portion A in FIG. 3A,
according to the first embodiment.

[0068] Referring to FIGS. 3A and 3B, and as explained
above with reference to FIG. 2, each pixel P connected to the
data line DL includes the driving transistor DT receiving the
driving voltage EVDD and driving the OLED, the first tran-
sistor T1 (see FIG. 3B) receiving the reference voltage Vref
and transferring the reference voltage Vrefto the firstnode N1
of the driving transistor DT (FIG. 3B), the second transistor
T2 (FIG. 3B) receiving the data voltage Vdata and transfer-
ring the data voltage Vdata to the second node N2 of the
driving transistor DT, the capacitor Cst (FIG. 3B) connected
between the first node N1 and the second node N2 of the
driving transistor DT, and the like. As described above, the
pixel structure of such a pixel is referred to as the “3T1C
based 1 scan structure”.

[0069] As described above, since uses and functions of the
two transistors T1 and T2 are different, controlling the two
transistors T1 and T2 by applying the scan signal from one
gate line may have a large effect on the driving operations and
sensing operations related to the two transistors T1 and T2.
Therefore, the first embodiment of the present disclosure
needs a driving method and an additional construction (e.g., a
second switch and the like) so as to normally perform a
driving operation and a sensing operation of the pixel without
problems, in implementing a simple and compact pixel struc-
ture, that is, the 3T1C based 1 scan structure.

[0070] The first transistor T1 is the sensor transistor which
senses to compensate for a luminance deviation between the
pixels, and the second transistor T2 is the switching transistor
which selects the driving transistor.

[0071] A semiconductor layer 303g of each driving transis-
tor DT, a semiconductor layer 3035 of each first transistor T1
and a semiconductor layer 303¢ of each second transistor T2
are formed on a substrate 300.

[0072] The semiconductor layer 303a of each driving tran-
sistor DT is formed in correspondence to an area where a gate
electrode 301a of each driving transistor DT is formed. The
semiconductor layer 3035 of each first transistor T1 is formed
in correspondence to a portion playing a role of a gate elec-
trode in a gate line 3015 of each first transistor T1. The
semiconductor layer 303¢ of each second transistor T2 is
formed in correspondence to a portion playing a role of a gate
electrode in a gate line 3015 of each second transistor T2.
[0073] An area of the semiconductor layer 303a of each
driving transistor DT, corresponding to the area where the
gate electrode 3014 is formed is a first area 303ab which is a
channel area. An area of the semiconductor layer 3034 of each
first transistor T1, corresponding to the gate line 3015 is a first
area 303ba which is a channel area. An area of the semicon-
ductor layer 303¢ of each second transistor T2, corresponding
to the gate line 3015 becomes a channel area. Both sides of
each channel area become source-drain areas by an injection
of impurities.

[0074] Next, the gate electrode 301a of each driving tran-
sistor DT, the gate line 3015 for forming the gate electrodes of
the first and second transistors T1 and T2, a connection pat-
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tern 302a connected to each driving voltage line DVL, a
connection pattern 3025 connected to each reference voltage
line RVL, and a first plate 302¢ for forming each storage
capacitor Cst are formed, on the substrate 300 on which the
semiconductor layer 303a of each driving transistor DT, the
semiconductor layer 3035 of each first transistor T1 and the
semiconductor layer 303c¢ of each second transistor T2 are
formed.

[0075] Here, the gate line 3015 is a common gate line for
commonly applying the scan signal to the gate electrodes of
the first and second transistors T1 and T2 included in the
pixel, which are connected to the gate line 3015. Therefore, a
portion where the gate electrode is formed in the gate line
3015 is formed wider than other portions in consideration of
a channel length L which is a designed value. In addition, a
portion where a gate electrode is not formed in the gate line
3015 may be narrowly formed in order to minimize a parasitic
capacitance.

[0076] Next, the signal lines such as the driving voltage line
305 and the data lines 306 corresponding each pixel row are
formed on the substrate 300.

[0077] A drain electrode 307a of the first transistor T1
connected to the connection pattern 3025 (i.e., the connection
pattern of the reference voltage line), which is formed on the
substrate 300, through a contact hole, a drain electrode 307¢
of each driving transistor of all pixels, a second plate 3074
playing a role of forming the storage capacitor by including a
portion connected to the gate electrode 301a of the driving
transistor DT of each pixel through a contact hole and a
portion playing a role of the source electrode of the second
transistor T2 of each pixel, a source electrode 307¢ of the first
transistor T1 of each pixel, which is connected to the first
plate 302¢ through a contact hole, and the like are further
formed.

[0078] The first plate 302¢ connected to the source elec-
trode 307¢ of the driving transistor DT of each pixel, and a
pixel electrode 308 connected to the source electrode 307¢ of
the first transistor T1 through the contact hole in each pixel are
formed per each pixel.

[0079] A pixel defining film (referred to as a bank) 309
(illustrating in the cross sectional view of FIG. 4) which
defines the pixel is formed. An organic layer (not shown)
including a light emitting layer corresponding to each pixel
may be laminated on the pixel defining film 309, and a com-
mon electrode for all pixels may be laminated on the organic
layer. Meanwhile, ina case of a White Organic Light Emitting
Diode (WOLED), an organic layer including the same light
emitting layer may be laminated and a color filter may be
formed in a light emitting direction in all pixels.

[0080] FIG. 4isacross-sectional view taken along a cutting
line I-I' of FIG. 3A. FIG. 5 is a cross-sectional view taken
along a cutting line II-II' of FIG. 3B.

[0081] Referring to FIGS. 3A to 5, a buffer layer 310 is
formed on the substrate 300. The semiconductor layer 303a
of the driving transistor DT and the semiconductorlayer 3035
of each first transistor T1 are formed on the substrate 300 on
which the buffer layer 310 is formed. As described above,
although not shown in FIG. 4, the semiconductor layer 303¢
of the second transistor T2 is formed on the substrate in a
manner similar to the semiconductor layer 303a ofthe driving
transistor DT and the semiconductor layer 3035 of each first
transistor T1. Each of the semiconductor layers 303a and
303 includes first areas 303aq and 303ba where a plasma is
not processed in central areas thereof, and second areas 303ab
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and 303bb which are conductive by a plasma process and
positioned at both sides of the first areas 303aa and 303ba,
respectively. Similarly, the semiconductor layer 303¢ of the
second transistor T2 includes a first area where a plasma isnot
processed in a central area thereof, and second areas which
become conductive by way of a plasma process and posi-
tioned at both sides of the first area.

[0082] Next, a gate insulating film 311 is formed in corre-
spondence to the first area 303aa on the substrate 300 and the
oxide semiconductor layer 303« including the first and sec-
ond areas 303aa and 30345. In addition, the gate insulating
film 311 is formed in correspondence to the first area 303ba
on the substrate 300 and the oxide semiconductor layer 3035
including the first and second areas 303ba and 30355, Addi-
tionally, the gate insulating film 311 is formed on the buffer
layer 310 in correspondence to the first plate 302¢ for forming
the storage capacitor Cst. Similarly, the gate insulating film
311 is formed in correspondence to the first area of the semi-
conductor layer 303¢ of the second transistor T2.

[0083] Next, the gateline 3015 having a plane form equal to
that of the gate insulating film 311 and extending in a direc-
tion on the gate insulating film 311 formed on the substrate
300 is formed. The gate line 3015 formed on the first area
303ab plays the role of the gate electrode of the first transistor
T1. The gate line 3015 extends in a direction on the gate
insulating film 311, which is formed in correspondence to the
first area of the semiconductor layer 303¢ of the second tran-
sistor T2. The gate line 3015 extending in correspondence to
the first area of the semiconductor layer 303¢ of the second
transistor T2 plays a role of the gate electrode of the second
transistor T2.

[0084] In addition, the first plate 302¢ and the gate elec-
trode 301¢a of the driving transistor DT are formed on the gate
insulating film 311. The gate line 3015, the first plate 302¢
and the gate electrode 3014 of the driving transistor DT are
formed with the same gate electrode material by the same
process.

[0085] An interlayer dielectric film 312 including an inor-
ganic insulating material (e.g., oxide silicon (Si02) or nitride
silicon (SiNx)) or an organic insulating material is formed on
the the gate line 3015, the first plate 302¢ and the gate elec-
trode 3014 of the driving transistor DT and a whole surface of
the substrate 300. The interlayer dielectric film 312 includes
first and second contact holes 313a and 3135 exposing the
second areas 303ab positioned at the both sides of the first
area 303aqa of the semiconductor layer 303q of the driving
transistor DT, respectively. In addition, the interlayer dielec-
tric film 312 includes third and fourth contact holes 313¢ and
313d exposing the second areas 30356 positioned at both
sides of the first area 303ba of the semiconductor layer 3035
of the first transistor T1, respectively. In addition, the inter-
layer dielectric film 312 includes fifth and sixth contact holes
313e and 313fexposing the first plate 302¢ in an area adjacent
to one of the second area 303ab of the semiconductor layer
303 of the driving transistor DT and one of the second area
303bb of the semiconductor layer 3035 of the first transistor
T1.

[0086] The driving voltage line 305, the data line 306 and
the like defining the pixel area P by intersecting with the gate
line 3015 are formed on the interlayer dielectric film 312
including the first to sixth contact holes 313« to 313/
[0087] In addition, the driving voltage line 305 connected
to the second area 303ab of the semiconductor layer 3034 of
the driving transistor through the first contact hole 313a is
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formed on the interlayer dielectric film 312 including the first
to sixth contact holes 313a to 3131 A portion of the driving
voltage line, which is connected to the second area 303ab of
the semiconductor layer 303¢ of the driving transistor DT
through the first contact hole 313a plays a role of the source
electrode of the driving transistor DT.

[0088] In addition, the drain electrode 307¢ of the driving
transistor DT, which is spaced apart from the driving voltage
line 305, connected to the second area 303ab of the semicon-
ductor layer 303a of the driving transistor DT through the
second contact hole 3135, and connected to the first plate
302¢ through the fifth contact hole 313e is formed on the
interlayer dielectric film 312.

[0089] In addition, the source electrode 307 of the first
transistor T1, which is connected to the first plate 302¢
through the sixth contact hole 313f and connected to the
second area 303556 of the semiconductor layer 303¢ of the
second transistor T2 through the third contact hole 313c¢ is
formed on the interlayer dielectric film 312.

[0090] In addition, the drain electrode 307a of the first
transistor T1, which is connected to the second area 30355 of
the oxide semiconductor layer 3035 through the fourth con-
tacthole 3134, and connected to the connection pattern CP of
FIG. 3 through another contact hole, is formed on the inter-
layer dielectric film 312.

[0091] In addition, the second plate 3074 forming the stor-
age capacitor Cst by including the portion connected to the
gate electrode 301a of the driving transistor through the con-
tacthole in a position corresponding to the first plate 302¢ and
the portion playing arole of the source electrode of the second
transistor T2 is formed on the interlayer dielectric film 312.
That is, the gate electrode 3014 of the driving transistor DT is
connected to the second plate 307d through the contact hole,
and the second plate 3074 is connected to the second area
303c¢d of the semiconductor layer 303¢ through another con-
tact hole.

[0092] The first plate 302¢ and the second plate 3074,
which are sequentially laminated in the pixel area, play a role
of forming the storage capacitor Cst.

[0093] Thesemiconductorlayer 303a which is sequentially
laminated in the pixel area, the gate electrode 301a formed on
the gate insulating film, the portion formed on the interlayer
dielectric film 312 and playing a role of the source electrode
of the driving voltage line 305 connected to the second area
303ab of the oxide semiconductor layer 303a through first
and second contact holes 3134 and 3135, and the drain elec-
trode 307¢ forms the driving transistor DT.

[0094] In addition, the oxide semiconductor layer 3034,
which is sequentially laminated in the pixel area, the gate
electrode 3015 formed on the gate insulating film, and the
source electrode 307¢ and the drain electrode 3074 formed on
the interlayer dielectric film 312 and connected to the second
area 30355 of the oxide semiconductor layer 3035 through
the third and fourth contact holes 313¢ and 3134 form the first
transistor T1.

[0095] Next, a protection film 313 including an inorganic
insulating material (e.g., oxide silicon (S102) or nitride sili-
con (SiNx)) or an organic insulating material (e.g., benzocy-
clobutene or photoacryl) is formed on a whole surface of the
substrate 300 on which the driving transistor DT, the first
transistor T1 and the storage capacitor Cst are formed. At this
time, the protection film 313 includes a source contact hole
315 exposing the source electrode 307e.
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[0096] 1In addition, the pixel electrode 308 connected to the
source electrode 307e through the source contact hole 315
and extending up to a light emitting area is formed on the
protection film 313 including the source contact hole 315.
The pixel electrode 308 and the source electrode 307e which
are sequentially laminated in the pixel area are connected
through the source contact hole 315, and the first plate 302¢
and the source electrode 307e are connected through the
source contact hole 315. The pixel electrode 308 and the first
plate 302¢ form the double storage capacitor Cst together
with the second plate 307d.

[0097] A planarization film 314 is formed on the protection
film 313. The planarization film 314 is not formed between
the pixel electrode 308 and the second plate 3074 in order to
form the storage capacitor Cst.

[0098] In aprocess for the display panel 11 of the organic
light emitting display device 10, according to the first
embodiment, a top gate in which the gate electrode 301a is
positioned over the semiconductor layer 3035 is described,
but is an example for convenience of description. In an alter-
native process, a bottom gate in which the gate electrode 301a
is positioned under the semiconductor layer 3035 may be
provided for the display panel 11 of the organic light emitting
display device 10 according to the first embodiment. In the
case of the bottom gate, the pixel structure may be changed in
correspondence to the bottom gate. Meanwhile, semiconduc-
tor layers 3034, 303 and 303¢ may be, for example, oxide
semiconductors, are not limited thereto, and may be amor-
phous silicon, poly silicon that is obtained by crystallizing
amorphous silicon, organic semiconductors (hereinafter, it is
the same as above).

[0099] Aspects of a Second Embodiment

[0100] FIG. 6A is a plan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a second embodiment. FIG. 6B is an
enlarged view of a portion B in FIG. 6A, according to the
second embodiment.

[0101] Referring to FIGS. 6A and 6B, each pixel of the
second embodiment, which is connected to a driving voltage
line DVL for providing a driving voltage EVDD and a data
line DL analogous to the first embodiment, includes a 3T1C
based scan structure in which a driving transistor DT, a first
transistor T1, and a second transistor T2 are formed on a
substrate 600. Some pixels may not be directly connected to
the driving voltage line DVL and a reference voltage line
RVL, and may be connected to each ofthe driving voltage line
DVL and the reference voltage line

[0102] RVL through a connection pattern CP.

[0103] As shown in FIGS. 6A and 6B, a semiconductor
layer 603a of each driving transistor DT, a semiconductor
layer 6035 of each first transistor T1 and a semiconductor
layer 603¢ of each second transistor T2 are formed on the
substrate 600.

[0104] The driving transistor DT includes the semiconduc-
tor layer formed with an oxide semiconductor material, and is
for driving an OLED.

[0105] The first transistor T1 includes the semiconductor
layer formed with an oxide semiconductor material, is con-
trolled by a scan signal, and is connected between a first node
of the driving transistor DT and the reference voltage line
RVL.

[0106] The second transistor T2 includes the semiconduc-
tor layer formed with an oxide semiconductor material, is
controlled by the scan signal commonly provided through a
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gate line, and is connected between a second node of the
driving transistor DT and data line DL.

[0107] A conductive characteristic of a portion of the semi-
conductor layer 603a of the driving transistor DT is
improved, the portion of the semiconductor layer 603a of the
driving transistor DT, of which the conductive characteristic
is improved is connected to the driving voltage line DVL.
[0108] A conductive characteristic of a portion of the semi-
conductor layer 6034 of the first transistor T1 is improved, the
portion of the semiconductor layer 6035 of the first transistor
T1, of which the conductive characteristic is improved is
connected to the reference voltage line RVL.

[0109] The semiconductor layer 603a of the driving tran-
sistor DT, the semiconductor layer 6035 of the first transistor
T1, the semiconductor layer 603¢ of the second transistor T2,
and a first plate 6074 are simultaneously formed in the same
layer.

[0110] The first plate 607d connects the semiconductor
layer 603a of the driving transistor DT with the semiconduc-
tor layer 6035 of the first transistor T1, and is integrally
formed.

[0111] The semiconductor layer 603« of the driving tran-
sistor DT, the semiconductor layer 6035 of the first transistor
T1, the semiconductor layer 603¢ of the second transistor T2,
and a first plate 602¢ are formed with an oxide semiconductor
material. In addition, the first plate 602¢ connects the semi-
conductor layer 603a of the driving transistor DT with the
semiconductor layer 60356 of the first transistor T1, and is
integrally formed. The oxide semiconductor material may be
zinc-oxide series material, and may be zinc-oxide series
material including indium. Specifically, the oxide semicon-
ductor material may be Indium Gallium Zine Oxide (IGZ0),
Zinc Tin Oxide (ZTO), Zinc Indium Oxide (Z10), and the
like.

[0112] A conductive characteristic of the oxide semicon-
ductor material may be improved, when the oxide semicon-
ductor material is exposed to a plasma or impurities are added
to the oxide semiconductor material.

[0113] Specifically, the semiconductor layer 6034 of each
driving transistor DT is formed in correspondence to an area
where a gate electrode 601a of each driving transistor DT is
formed. The semiconductor layer 6035 of each first transistor
T1 is formed in correspondence to a portion playing a role of
a gate electrode in a gate line 6015 of each first transistor T1.
The semiconductor layer 603¢ of each second transistor T2 is
formed in correspondence to a portion playing arole of a gate
electrode in a gate line 6015 of each second transistor T2.

[0114] Next, the gate electrode 601a of each driving tran-
sistor DT, the gate line 6015 for forming the gate electrodes of
the first and second transistors T1 and T2, a connection pat-
tern 602a connected to each driving voltage line DVL, and a
connection pattern 6025 connected to each reference voltage
line RVL are formed, on the substrate 600 on which the
semiconductor layer 603a of each driving transistor DT, the
semiconductor layer 6035 of each first transistor T1 and the
semiconductor layer 603¢ of each second transistor T2 are
formed. Here, the gate line 6015 is a common gate line for
commonly applying the scan signal to the gate electrodes of
the first and second transistors T1 and T2 included in each
pixel, which are connected to the gate line 6015.

[0115] Next, signal lines such as the driving voltage line
605 and the data lines 606 corresponding each pixel row are
formed on the substrate 600.
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[0116] The the semiconductor layer 603a of the driving
transistor DT, the semiconductor layer 6035 of the first tran-
sistor T1, the semiconductor layer 603¢ of the second tran-
sistor T2, and the first plate 602¢ are conductive by a plasma
process or impurities addition, except for a first area where the
gate electrode 601a and the gate line 6015 are covered.
[0117] A drain electrode 607a of the first transistor T1,
which is connected to the connection pattern 6025 (i.e., the
connection pattern of the reference voltage line) formed on
the substrate 600 through a contact hole, a second plate 6074
playing a role of forming a storage capacitor Cst by including
a portion connected to the gate electrode 6014 of the driving
transistor DT of each pixel through a contact hole and a
portion playing a role of a source electrode of the second
transistor T2 of each pixel, and the like are further formed.
[0118] The first plate 602¢ connected to the semiconductor
layer 603a of the driving transistor DT, and a pixel electrode
of the OLED connected to a pattern 607¢ of the first transistor
T1 through a contact hole in each pixel are formed in each
pixel. The pixel electrode 608 is positioned on the first plate
602c and the second plate 6074 and forms the storage capaci-
tor. A protection film 613 is formed on the substrate 600
including the second plate 607d. A planarization film 614
may be further formed. The planarization film 614 may not be
formed in a portion of the storage capacitor Cst.

[0119] A pixel defining film (referred to as a bank) 609
which defines the pixel is formed. An organic layer (not
shown) including a light emitting layer corresponding to each
pixel may be laminated on the pixel defining film 609, and a
common electrode for all pixels may be laminated on the
organic layer. Meanwhile, in a case of a White Organic Light
Emitting Diode (WOLED), an organic layer including the
same light emitting layer may be laminated and a color filter
may be formed in a light emitting direction in all pixels.
[0120] FIG.71sacross-sectional view taken along a cutting
line ITI-IIT of FIG. 6A. FIG. 8 is a cross-sectional view taken
along a cutting line IV-IV' of FIG. 6B.

[0121] Referring to FIGS. 6A to 8, a buffer layer 610 is
formed on the substrate 600. The semiconductor layer 603a
of the driving transistor DT and the semiconductorlayer 6035
of each first transistor T1 are formed on the substrate 600 on
which the buffer layer 610 is formed. As described above,
although not shown in FIG. 8, the semiconductor layer 603¢
of the second transistor T2 is formed on the substrate equally
to the semiconductor layer 603« of the driving transistor DT
and the semiconductor layer 6035 of each first transistor T1.
In addition, the first plate 602¢ connects the semiconductor
layer 6035 of the first transistor T1 with the semiconductor
layer 603¢ of the second transistor T2, and is integrally
formed.

[0122] Next, a gate insulating film 611 is formed on first
areas 603aa and 603ba of the semiconductor layer 6035 of the
first transistor T1 and the semiconductor layer 603¢ of the
second transistor T2. At this time, the gate insulating film 611
is formed in correspondence to a first area of the semiconduc-
tor layer 603c.

[0123] Next, the gateline 6015 having a plane form equal to
that of the gate insulating film 611 and extending in a direc-
tion on the gate insulating film 611 formed on the substrate
6001s formed. The gate line 6015 formed on a first area 603ab
plays a role of the gate electrode of the first transistor T1. The
gate line 6015 extends in a direction on the gate insulating
film 611 which is formed in correspondence to the first area of
the semiconductor layer 603¢. The gate line 6015 extending
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in correspondence to the first area of the semiconductor layer
603c plays a role of the gate electrode of the second transistor
T2.

[0124] The semiconductor layer 6035 of the first transistor
T1, the semiconductor layer 603¢ of the second transistor T2
and the first plate 602¢ may be formed with oxide semicon-
ductor material, and may be conductive by a plasma process
or impurities addition.

[0125] Each of the semiconductor layers 603a and 6035
includes first areas 603aa and 603ba where a plasma is not
processed in central areas thereof, and second areas 603ab
and 603bb, which are conductive and positioned at both sides
of the first areas 603aa and 603ba. In addition, the first plate
602c¢ 1s also conductive.

[0126] he semiconductor layer 603¢ of the second transis-
tor T2 includes a first area where a plasma is not processed in
acentral area thereof, and second areas, which are conductive
by a plasma process and positioned at both sides of the first
area.

[0127] An interlayer dielectric film 612 including an inor-
ganic insulating material (e.g., oxide silicon (SiO2) or nitride
silicon (SiNx)) or an organic insulating material is formed on
the the gate line 6015, the first plate 602¢ and the gate elec-
trode 601a of the driving transistor DT and a whole surface of
the substrate 600.

[0128] At this time, the interlayer dielectric 612 includes a
first contact hole 613a exposing the second area 603ab of the
semiconductor layer 603a of the driving transistor DT, a
fourth contact hole exposing the second area 60355 of the first
transistor T1, and a sixth contact hole 613/'exposing the first
plate 602¢ in a position adjacent to the first transistor T1.
[0129] It should be noted that, as illustrated in FIG. 7, the
semiconductor layer 6035 of the first transistor T1, the semi-
conductor layer 603c¢ of the second transistor T2 and the first
plate 602¢ are integrally formed (e.g., directly connected or
physically unified) in the second embodiment. Thus, in con-
trast to the first embodiment and the illustration of FIG, 4,
where the contact holes 3135, 313¢ and 313¢ that were pro-
vided in the first embodiment (see FIG. 4) in order to electri-
cally connect the first plate 302¢ with the gate electrode 301a
of the driving transistor and the first transistor T1, such con-
tact holes are omitted in this second embodiment. Conse-
quently, since some contact holes (such as 3135, 313¢, and
313e of FIG. 4) are omitted in the second embodiment, an
opening ratio of a light emitting area of an organic light
emitting device can be increased.

[0130] A driving voltage line 605 connected to the second
area 603ab of the oxide semiconductor layer 603a through
the first contact hole 613a of the driving transistor DT is
formed on the interlayer dielectric film 612. A portion of the
driving voltage line 605, which is connected to the second
area 603ab of the semiconductor layer 603a of the driving
transistor DT through the first contact hole 613a plays a role
of the source electrode of the driving transistor DT.

[0131] In addition, a drain electrode 607a of the driving
transistor DT, which is connected to the second area 60355 of
the semiconductor layer 6035 of the first transistor T1 through
the fourth contact hole 6134 and connected to the connection
pattern CP of FIG. 6 is formed on the interlayer dielectric film
612.

[0132] In addition, the pattern 607e formed with source/
drain electrode material is formed on the interlayer dielectric
film 612. The pattern 607e connects the first plate 602c with
the pixel electrode 608.
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[0133] 1In addition, the second plate 607d forming the stor-
age capacitor Cst by including the portion connected to the
gate electrode 601a of the driving transistor through the con-
tacthole in a position corresponding to the first plate 602¢ and
the portion playing arole of the source electrode of the second
transistor T2 is formed on the interlayer dielectric film 612.
That is, the gate electrode 601« of the driving transistor DT is
connected to the second plate 6074 through the contact hole,
and the second plate 6074 is connected to the second area 603
of the semiconductor layer 603¢ of the second transistor T2
through another contact hole.

[0134] Next, a protection film 613 including an inorganic
insulating material (e.g., oxide silicon (S102) or nitride sili-
con (SiNx)) or an organic insulating material (e.g., benzocy-
clobutene or photoacryl) is formed on a whole surface of the
substrate 600 on which the driving transistor DT, the first
transistor T1 and the storage capacitor Cst are formed. The
protection film 613 includes a source contact hole 615 expos-
ing the pattern 607e.

[0135] Inaddition, the pixel electrode 608 connected to the
pattern 607e through the source contact hole 615 and extend-
ing up to a light emitting area is formed on the protection film
613 including the source contact hole 615. The pixel elec-
trode 608 may be an anode electrode. The pixel electrode 608
and the pattern 607¢ which are sequentially laminated in a
pixel area are connected through the source contact hole 615,
and the first plate 602¢ and the source electrode 607e are
connected through the source contact hole 615. The pixel
electrode 608 and the first plate 602¢ form the double storage
capacitor Cst together with the second plate 6074.

[0136] Aspects of a Third Embodiment

[0137] FIG. 9A is a plan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a third embodiment. FIG. 9B is an
enlarged view of a portion CinFIG. 9A, according to the third
embodiment.

[0138] The third embodiment is analogous to the second
embodiment except a pixel electrode 908 is formed a little
larger than that of the second embodiment and some pla-
narization film 914 is not formed between the pixel electrode
908 and a second plate 9074 and thus repetitive explanation
will be omitted.

[0139] Referring to FIGS. 9A and 9B, in the organic light
emitting display device, according to the third embodiment,
each pixel connected to a driving voltage line DVL for pro-
viding a driving voltage EVDD and a data line DL equally to
the second embodiment includes a 3T1C based scan structure
in which a driving transistor DT, a first transistor T1 and a
second transistor T2 are formed on a substrate 900. At this
time, some pixels may be connected to each of the driving
voltage line DVL and a reference voltage line RVL through a
connection pattern.

[0140] Next, various signal lines, such as a driving voltage
line 905 and data lines 906 corresponding to each pixel row,
are formed on the substrate 900. A semiconductor layer 903a
of each driving transistor DT formed with an oxide semicon-
ductor material, a semiconductor layer 9035 of the first tran-
sistor T1, a semiconductor layer 903¢ of the second transistor
T2 and a first plate 902¢ are formed on the substrate 900. At
this time, the semiconductor layer 903« of the driving tran-
sistor DT, the semiconductor layer 9035 of the first transistor
T1 and the first plate 902¢ are integrally formed analogously
to the second embodiment.
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[0141] Next, the gate electrode 901a of each driving tran-
sistor DT, the gate line 9015 for forming the gate electrodes of
the first and second transistors T1 and T2, a connection pat-
tern 9024 connected to each driving voltage line DVL, and a
connection pattern 9025 connected to each reference voltage
line RVL are formed, on the substrate 900 on which the
semiconductor layer 903a of each driving transistor DT, the
semiconductor layer 9035 of each first transistor T1 and the
semiconductor layer 903c¢ of each second transistor T2 are
formed. Here, the gate line 9015 is a common gate line for
commonly applying the scan signal to the gate electrodes of
the first and second transistors T1 and T2 included in each
pixel, which are connected to the gate line 9015.

[0142] At this time, equally to the second embodiment, the
first plate 902¢ connects the driving transistor DT and the first
transistor, is formed with an oxide semiconductor material,
and is conductive.

[0143] The first plate 902¢ and the second plate 907d are
formed, and an interlayer dielectric film 912 is between the
first plate 902¢ and the second plate 9074. In addition, the
second plate 9074 and the pixel electrode 908 are formed, and
aprotection film 913 is between the the second plate 9074 and
the pixel electrode 908.

[0144] A planarization film 914 is further formed between
the protection film 913 and the pixel electrode 902. However,
the planarization film 914 is not formed in an area corre-
sponding to the second plate 9074 in order to increase a
capacitance of a double storage capacitor Cst. At this time, the
planarization film 914 covers a portion of the second plate
907d except for a portion of the driving transistor DT of the
voltage pixel electrode 908, and thus the capacitance of the
storage capacitor can be maximized. In addition, the pla-
narization film 914 is formed on the driving voltage line VDL
too, and thus a defect between wires can be prevented.
[0145] FIG. 10 is a cross-sectional view taken along a cut-
ting line V-V' of FIG. 9B.

[0146] Referring to FIG. 10, the semiconductor layer 903¢
of the second transistor T2 is formed on a buffer layer 910 of
the substrate 900.

[0147] Theinterlayer dielectric 912 includes a seventh con-
tacthole 913/ exposing a portion of the semiconductor layer
903c of the second transistor T2, and is formed on the second
transistor T2.

[0148] The second plate 9074 is connected to the semicon-
ductor layer 903¢ of the second transistor T2 through the
seventh contact hole 9134, and is connected to the gate elec-
trode 901a of the driving transistor DT through another con-
tact hole.

[0149] Inaddition, the protection film 913 is formed on the
substrate 900 on which the second plate 9074 is formed. The
planarization film 914 is formed in a portion corresponding to
the second plate 9074 on the protection film 913. In addition,
the pixel electrode 908 corresponding to the second plate
9074 is formed on the substrate 900. The pixel electrode 908
corresponds to the second plate 907d, and plays a role of the
storage capacitor.

[0150] Thus, the organic light emitting display device
according to the third embodiment includes the double stor-
age capacitor Cst including the first plate 902¢, the second
plate 9074 and the pixel electrode 908.

[0151] At this time, the planarization film 914 is not formed
on the second contact hole 913%. Therefore, a short between
the second plate 9074 and the pixel electrode 908 formed in
correspondence to the seventh contact hole 913/ may occur
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due to a step difference according to the seventh contact hole
913/, and a fourth embodiment will be described as a method
of enhancing this.

[0152] Aspects of a Fourth Embodiment

[0153] FIG. 11A is aplan view schematically illustrating a
portion of a display panel of an organic light emitting display
device according to a fourth embodiment. FIG. 11B is an
enlarged view of a portion D in FIG. 11A, according to the
fourth embodiment.

[0154] The fourth embodiment is substantially the same as
the third embodiment except for a planarization film 1114
formed between a pixel electrode 1108 and a second plate
1107d positioned on a seventh contact hole 1117/ of a second
transistor T2.

[0155] Referring to aspects of the fourth embodiment
(FIGS. 11A and 11B) that are analogous to the third embodi-
ment (FIGS. 9A-9B), a3T1C based 1 scan structure in which
a driving transistor DT, a first transistor T1 and the second
transistor T2 are formed is formed on a substrate 1100. At this
time, the driving transistor DT, the first transistor T1 and the
second transistor T2 are connected to a driving voltage line
DVL and a data line DL equally to the third embodiment. At
this time, some pixels may not be directly connected to the
driving voltage line DVL and a reference voltage line RVL,
and may be connected to each of the driving voltage line DVL
and the reference voltage line RVL through a connection
pattern CP.

[0156] Next, various signal lines such as a driving voltage
line 1105 and data lines 1106 corresponding to each pixel row
are formed on the substrate 1100. A semiconductor layer
11034 of each driving transistor DT formed with an oxide
semiconductor material, a semiconductor layer 11035 of the
first transistor T1, a semiconductor layer 1103¢ of the second
transistor T2 and a first plate 1102¢ are formed on the sub-
strate 1100. At this time, the semiconductor layer 1103a of the
driving transistor DT, the semiconductor layer 11035 of the
first transistor T1 and the first plate 1102¢ are integrally
formed equally to the second embodiment.

[0157] Next, a gate electrode 1101a of each driving tran-
sistor DT, a gate line 11015 for forming gate electrodes of the
first and second transistors T1 and T2, a connection pattern
1102a connected to each driving voltage line DVL, and a
connection pattern 11024 connected to each reference volt-
age line RVL are formed, on the substrate 1100 on which the
semiconductor layer 1103a of each driving transistor DT, the
semiconductor layer 11035 of each first transistor T1 and the
semiconductor layer 1103¢ of each second transistor T2 are
formed. Here, the gate line 11015 is a common gate line for
commonly applying the scan signal to the gate electrodes of
the first and second transistors T1 and T2 included in each
pixel, which are connected to the gate line 11014.

[0158] As explained with reference to the second embodi-
ment, the first plate 1102¢ connects the driving transistor DT
and the first transistor, is formed with an oxide semiconductor
material, and is conductive.

[0159] The first plate 1102¢ and the second plate 1107d are
formed, and an interlayer dielectric film 1112 is between the
first plate 1102¢ and the second plate 11074. In addition, the
second plate 11074 and a pixel electrode 1108 are formed,
and a protection film 1113 is between the the second plate
11074 and the pixel electrode 1108. A planarization film 1114
is further formed between the protection film 1113 and the
pixel electrode 1108. However, the planarization film 1114 is
not formed inan area corresponding to the second plate 11074
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in order to increase a capacitance of a double storage capaci-
tor. The planarization film 1114 covers a portion of the second
plate 11074 except for a portion of the driving transistor DT
of the pixel electrode 1108, and thus a short between the
second plate 11074 and the pixel electrode 1108 can be pre-
vented.

[0160] That is, a portion of the first plate 1102¢ and a
portion of the second plate 11074 overlap, and the second
plate 11074 and a portion of the pixel electrode 1108 overlap
to play a role of the storage capacitor Cst. The planarization
film 1114 is not formed on the portion of the first plate 1102¢,
the partion of the second plate 11074 and the portion of the
pixel electrode 1108 which are overlapped.

[0161] The second plate 11074 is connected to the semi-
conductor layer 1103¢ of the second transistor T2 through a
contact hole 11134. The planarization film 1114 is formed on
the second plate 1107d corresponding to the contact hole
1113/ Therefore, a short between the pixel electrode 1108
and the second plate 11074 due to a step difference according
to a contact hole can be prevented.

[0162] FIG. 12 is a cross-sectional view taken along a cut-
ting line VI-VI' of FIG. 11B.

[0163] Referring to FIG. 12, a buffer layer 1110 is formed
on the substrate 1100. The semiconductor layer 1103¢ of the
second transistor T2 is formed on the buffer layer 1110.

[0164] The interlayer dielectric film 1112 includes the sev-
enth contact hole 1113/ exposing a portion of the semicon-
ductor layer 1103¢ of the second transistor T2, and is formed
on the second transistor T2.

[0165] The second plate 11074 is connected to the semi-
conductor layer 1103¢ of the second transistor T2 through the
seventh contact hole 11134, and is connected to the gate
electrode 11014 of the driving transistor DT through another
contact hole.

[0166] In addition, the protection film 1113 is formed on
the substrate 1100 on which the second plate 11074 is formed.
The planarization film 1114 is formed in a portion corre-
sponding to the second plate 11074 on the protection film
1113. In addition, the pixel electrode 1108 corresponding to
the second plate 11074 is formed on the substrate 1100.

[0167] At this time, the planarization film 1114 is formed
on a portion where the second transistor 1103¢ and the second
plate 11074 are connected through the seventh contact hole
1113/, and thus a short between the pixel electrode 1108 and
the second plate 11074 due to the seventh contact hole 11137
can be prevented.

[0168] While the technical spirit of the present disclosure
has been exemplarily described with reference to the accom-
panying drawings, it will be understood by a person skilled in
the art that the present disclosure may be varied and modified
in various forms without departing from the scope of the
present disclosure. Accordingly, the embodiments disclosed
in the present disclosure are merely to not limit but describe
the technical spirit of the present disclosure. Further, the
scopeof'the technical spirit of the present disclosure is limited
by the embodiments. The scope of the present disclosure shall
be construed on the basis of the accompanying claims in such
a manner that all of the technical ideas included within the
scope equivalent to the claims belong to the present disclo-
sure.
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What is claimed is:

1. An organic light emitting display device comprising:

a driving transistor including a semiconductor layer
including an oxide semiconductor material, and for driv-
ing an organic light emitting diode;

a first transistor including a semiconductor layer including
an oxide semiconductor material, controlled by a scan
signal, and connected between a reference voltage line
and a first node of the driving transistor;

asecond transistor including a semiconductor layer includ-
ing the oxide semiconductor material, controlled by the
scan signal commonly provided from a gate line, and
connected between a data line and a second node of the
driving transistor;

a first plate including the oxide semiconductor material of
which conductive characteristic is improved, and con-
nected to the semiconductor layer of the driving transis-
tor and the semiconductor layer of the first transistor;

a second plate positioned on the first plate, and connected
to the semiconductor layer of the second transistor and a
gate electrode of the driving transistor; and

a pixel electrode of the organic light emitting diode, posi-
tioned on the second plate and connected to the first plate
through a contact hole.

2. The organic light emitting display device of claim 1,
wherein the pixel electrode is connected to the first plate
through the contact hole adjacent to the semiconductor layer
of the first transistor.

3. The organic light emitting display device of claim 1,
further comprising:

a planarization film formed on the second plate between

the second plate and the pixel electrode,

wherein the second plate is connected to the semiconductor
layer of the second transistor through a contact hole, and
the planarization film is formed on the second plate
corresponding to the contact hole.

4. The organic light emitting display device of claim 3,

wherein a portion of the first plate overlaps a portion of the
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second plate and the second plate overlaps a portion of the
pixel electrode to play a role of a storage capacitor, wherein
the planarization film is not formed on the overlapped the
portion of the first plate, the portion of the second plate, and
the portion of the pixel electrode.

5. The organic light emitting display device of claim 1,
wherein the conductive characteristic of the first plate is
improved by exposing the oxide semiconductor material to a
plasma or adding impurities to the oxide semiconductor
material.

6. The organic light emitting display device of claim 1,
wherein the oxide semiconductor material is zinc-oxide
series material including indium.

7. The organic light emitting display device of claim 1,
wherein the first transistor is a sensing transistor, which com-
pensates a luminance deviation between pixels, and the sec-
ond transistor is a switching transistor selecting the driving
transistor.

8. The organic light emitting display device of claim 1,
wherein the semiconductor layer of the driving transistor, the
semiconductor layer of the second transistor and the first plate
are simultaneously formed in the same layer, and the semi-
conductor layer of the driving transistor, the semiconductor
layer of the second transistor and the first plate are integrally
formed.

9. The organic light emitting display device of claim 1,
wherein:

a conductive characteristic of a portion of the semiconduc-
tor layerin the driving transistor is improved, the portion
of the semiconductor layer in the driving transistor, of
which the conductive characteristic is improved is con-
nected to a driving voltage line,

a conductive characteristic of a portion of the semiconduc-
tor layer in the first transistor is improved, and the por-
tion of the semiconductor layer in the first transistor, of
which the conductive characteristic is improved, is con-
nected to a reference voltage line.
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