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An organic electroluminescent display includes a first sub-
strate, a pixel, a gate line, a data line, a switching transistor, a
power signal line, a driving transistor, and a storage capacitor.
The storage capacitor includes first, second, and third elec-
trodes. The first electrode is on the first substrate, and the
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Fig. 1
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Fig. 2A
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Fig. 2B
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Fig. 3
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Fig. 5A

52

1.5
~—CE
‘{\'PDL
CH1
e} L4
— ,_—l..—....—F—/ [ 7 i/——' Y \\ \>\\\|Dd )
L2 I T { 1_‘1 IN \?\\\\‘!\ \\1‘\ VANNANRY
T/ \\ \ L irv“
/ /'E 2'G 2AP2DE2" CE/1CE/QCé3'
AL1 DL | SE2'GE2

TH? i Cst’

o A2 A3

. A —

T
—



Patent Application Publication  Jun. 12,2014 Sheet 6 of 6 US 2014/0158995 A1

Fig. 9B
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ORGANIC ELECTROLUMINESCENT
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0144670, filed on
Dec. 12,2012, in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
organic electroluminescent display having an improved dis-
play quality.

[0004] 2. Description of the Related Art

[0005] In recent years, an organic electroluminescent dis-
play has been spotlighted as a next generation display device
because it has a superior viewing angle and brightness and
does not need a separate light source, as compared to a liquid
crystal display device. Accordingly, the organic electrolumi-
nescent display is slim and lightweight. In addition, the
organic electroluminescent display has a fast response speed,
low driving voltage, and high brightness.

[0006] In general, an organic electroluminescent display
includes an organic light emitting diode including an anode
electrode, a cathode electrode, and an organic light emitting
layer between the anode electrode and the cathode electrode.
Holes and electrons are injected into the organic emitting
layer through the anode electrode and the cathode electrode,
and are recombined in the organic light emitting layer to
generate excitons (electron-hole pairs). The excitons emit
energy, which is discharged when an excited state returns to a
ground state, as light. An organic electroluminescent display
may include a plurality of organic light emitting diodes
arranged in a matrix to display an image.

[0007] Organic electroluminescent displays are increasing
in size, and thus, lengths of signal lines used to transmit
various signals to pixels of the organic electroluminescent
display are also increasing. In this case, a resistance of the
signal lines increases and the signals are delayed, thereby
causing deterioration in display quality of the organic elec-
troluminescent display.

SUMMARY

[0008] Embodiments of the present invention provide an
organic electroluminescent display having an improved dis-
play quality.

[0009] Embodiments of the present invention provide an
organic electroluminescent display including a first substrate,
a pixel on the first substrate, a gate line on the first substrate
configured to transmit a gate signal, a data line on the first
substrate configured to transmit a data signal, a switching
transistor electrically connected to the gate line and the data
line, a power signal line on the first substrate configured to
transmit a power signal, a driving transistor electrically con-
nected to the switching transistor and the power signal line to
drive the pixel, and a storage capacitor electrically connected
to the switching transistor and the driving transistor.

[0010] The storage capacitor includes a first electrode, a
second electrode, and a third electrode. The first electrode is
on the first substrate. The second electrode is insulated from
and on the first electrode, and the second electrode includes
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the same material as the gate line. The third electrode is
insulated from the second electrode, on the second electrode,
and electrically connected to the first electrode.

[0011] The gate electrode of each of the switching transis-
tor and the driving transistor may include a material different
from that of the gate line, and thus, the gate electrode of each
of the switching transistor and the driving transistor and the
gate line may be formed in different processes. Accordingly,
the resistance of the gate line may be easily reduced by
increasing the thickness of the gate line regardless of the
thickness of the gate electrode. Therefore, the gate signal may
be prevented from being delayed due to the resistance of the
gate line, thereby improving the display quality of the organic
electroluminescent display.

[0012] In addition, a size of the storage capacitor may be
reduced while maintaining a suitable capacitance of the stor-
age capacitor according to the structure of the first, second,
and third electrodes of the storage capacitor. Accordingly,
because the size of the pixel may be increased due to the
reduced size of the storage capacitor, the amount of the light
exiting from the pixel may increase, thereby improving the
display quality of the organic electroluminescent display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other features of the present inven-
tion will become apparent by reading the following detailed
description in conjunction with the accompanying drawings
wherein:

[0014] FIG. 1is aplan view illustrating a pixel of an organic
electroluminescent display according to an embodiment of
the present invention;

[0015] FIG. 2A is a cross-sectional view taken along the
line I-I' of FIG. 1;

[0016] FIG. 2B is a cross-sectional view taken along the
line II-1I' of FIG. 1;

[0017] FIG. 3isa cross-sectional view taken along the line
HI-IT of FIG. 1;

[0018] FIG. 41isa cross-sectional view taken along the line
IV-IV' of FIG. 1; and

[0019] FIGS.5A and 5B are cross-sectional views illustrat-
ing an organic electroluminescent display according to
another embodiment of the present invention.

DETAILED DESCRIPTION

[0020] When an element or layer is referred to as being
“on”, “connected to” or “coupled to” another element or
layer, it can be directly on, connected or coupled to the other
element or layer or one or more intervening elements or layers
may also be present. In contrast, when an element is referred
to as being “directly on,” “directly connected to” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. Like numbers refer to like ele-
ments throughout. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0021] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms are only used to distinguish one element, com-
ponent, region, layer or section from another region, layer or
section. Thus, a first element, component, region, layer or
section discussed below could be termed a second element,
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component, region, layer or section without departing from
the teachings of the present invention.

[0022] 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 spa-
tially relative terms are intended to encompass different ori-
entations 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 (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0023] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0024] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0025] Hereinafter, embodiments of the present invention
will be explained in detail with reference to the accompany-
ing drawings.

[0026] FIG.1isaplanview illustrating a pixel of an organic
electroluminescent display according to an embodiment of
the present invention, FIG. 2A is a cross-sectional view taken
along the line I-I' of FIG. 1, and FIG. 2B is a cross-sectional
view taken along the line II-1I' of FIG. 1.

[0027] Referring to FIGS. 1, 2A, and 2B, the organic elec-
troluminescent display 100 includes a plurality of pixels. In
the present embodiment, only one pixel PXT among the pix-
els will be described in detail as a representative example.
[0028] The organic electroluminescent display 100
includes a first substrate S1, a second substrate S2, a gate line
GL, a data line DL, a power signal line DVL, a driving
transistor TR1, a switching transistor TR2, a storage capacitor
Cst, and the pixel PXL.

[0029] The first and second substrates S1 and S2 face each
other. In the present embodiment, the first and second sub-
strates S1 and S2 may be a glass or plastic substrate, but are
not limited thereto. For example, according to an embodi-
ment, the first and second substrates S1and S2 may be ametal
substrate. When each of the first and second substrates S1 and
S2 is a plastic or metal substrate, the first and second sub-
strates S1 and S2 may be flexible.

[0030] The first substrate S1 may include first, second,
third, fourth, fifth, and sixth areas A1, A2, A3, A4, A5, and A6.
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According to an embodiment of the present invention, the
data line DL is in the first area Al, the switching transistor
TR2 is in the second area A2, the storage capacitor Cst is in
the third area A3, the power signal line DVL is in the fourth
area Ad, the pixel PXL is in the fifth area A5, and the gate line
GL is in the sixth area A6.

[0031] The gate line GL and the data line DL may be
insulated from each other by an inter-insulating layer 1.3
interposed therebetween, and the gate line GL and the data
line DL are extended in different directions to overlap each
other. The gate line GL transmits a gate signal, the data line
DL transmits a data signal, and the gate line GL and the data
line DL are electrically connected to the switching transistor
TR2.

[0032] The switching transistor TR2 is electrically con-
nected to the gate line GL and the data line DL and receives
the gate signal and the data signal through the gate line GL
and the data line DL, respectively. The switching transistor
TR2 includes a second active pattern AP2, a second gate
electrode GE2, a second source electrode SE2, and a second
drain electrode DE2.

[0033] The second active pattern AP2 is on the first sub-
strate S1 and includes a semiconductor material. In the
present embodiment, the second active pattern AP2 includes
amorphous silicon and/or crystalline silicon, but it should not
be limited thereto. For example, the second active pattern AP2
may include an oxide semiconductor, such as 1GZ0O, ZnO,
Sn0,, In,04, 70,510, Ge,0,, HfO,, etc., or include a com-
pound semiconductor, such as GsAs, GaP, InP, etc.

[0034] The second gate electrode GE2 is electrically con-
nected to the gate line GL to receive the gate signal through
the gate line GL. The second gate electrode GE2 may be
spaced apart from the gate line GL and electrically connected
to the gate line GL by a first connection electrode BE1 (refer
to FIG. 3). This will be described in detail with reference to
FIG. 3.

[0035] Thesecond source electrode SE2 is electrically con-
nected to the data line DL to receive the data signal from the
data line DL, and the second drain electrode DE2 is spaced
apart from the second source electrode SE2. Each of the
second source electrode SE2 and the second drain electrode
DE2 may electrically connect to the second active pattern
AP2 through contact holes penetrating through a gate insu-
lating layer [.2 and the inter-insulating layer [.3. The second
drain electrode DE2 is electrically connected to the storage
capacitor Cst and the driving transistor TR1.

[0036] Accordingly, when the switching transistor TR2 is
turned on in response to the gate signal applied to the second
gate electrode GE2 through the gate line GL, the data signal
provided through the data line DL is applied to a storage
capacitor Cstand the driving transistor TR1 after sequentially
passing through the second source electrode SE2, the second
active pattern AP2, and the second drain electrode DE2.
[0037] In the present embodiment, the second gate elec-
trode GE2 includes a first conductive material and the gate
line GL includes a second conductive material having a spe-
cific resistance lower than that of the first conductive material.
As an example, the first conductive material may include
molybdenum, aluminum, nickel, an aluminum alloy, or an
alloy including two or more metal materials, and the second
conductive material includes copper. Therefore, although the
gate line GL is formed in a linear shape, the gate signal may
be prevented from being delayed due to the resistance of the
gate line GL.
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[0038] When the gate line GL and the second gate electrode
GE2 include different conductive materials (as compared to
each other), the gate line GL. and the second gate electrode
GE2 may be formed in different processes. Thus, the resis-
tance of the gate line GL. may be easily reduced by increasing
a thickness of the gate line GL regardless of a thickness of the
second gate electrode GE2. For example, the thickness of the
second gate electrode GE2 may be in a range from about 300
angstroms to about 1000 angstroms, and the thickness of the
gate line GL may be in a range from about 5000 angstroms to
about 20000 angstroms.

[0039] In other words, the thickness of the second gate
electrode GE2 may be easily reduced regardless of the
increase in the thickness of the gate line GL.

[0040] In an embodiment where the gate line GL and the
second gate electrode GE2 have the same thickness (e.g., by
increasing the thickness of the gate line GL and the second
gate electrode GE2), the thickness of the gate insulating layer
L2 covering the second gate electrode GE2 is increased to
prevent the gate insulating layer 1.2 from being cracked. As a
result, a process time required to deposit the gate insulating
layer 1.2 becomes long and a profile of the second gate elec-
trode GE that is smaller than the gate line GL may be difficult
to precisely control.

[0041] In the present embodiment however, because the
gate line GL and the second gate electrode GE2 include
different materials and are formed in different processes, the
thickness of the second gate electrode GE2 may be easily
controlled, thereby easily manufacturing the switching tran-
sistor TR2.

[0042] According to the present embodiment, the storage
capacitor Cst is electrically connected to the switching tran-
sistor TR2 and the power signal line DVL. The storage
capacitor Cst is charged with a voltage corresponding to a
difference between a voltage corresponding to the data signal
from the switching transistor TR2 and a voltage correspond-
ing to a power signal from the power signal line DVL. The
voltage charged in the storage capacitor Cst is applied to the
driving transistor TR1.

[0043] In the present embodiment, the storage capacitor
Cstincludes a first electrode CE1, a second electrode CE2 on
the first electrode CE1, and a third electrode CE3 on the
second electrode CE2. The gate insulating layer 1.2 is inter-
posed between the first and second electrodes CE1 and CE2 to
insulate the first and second electrodes CE1 and CE2 from
each other, and the inter-insulating layer 1.3 is interposed
between the second and third electrodes CE2 and CE3 to
insulate the second and third electrodes CE2 and CE3 from
each other.

[0044] The second electrode CE2 may be electrically con-
nected to the second drain electrode DE2 through a contact
hole formed through the inter-insulating layer L3, and the
third electrode CE3 may be electrically connected to the
power signal line DVL and extended from the power signal
line DVL.

[0045] Inan embodiment, a first contact hole CH1 may be
formed penetrating through the gate insulating layer 1.2 and
the inter-insulating layer 1.3, and the first and third electrodes
CE1 and CE3 may be electrically connected to each other
through the first contact hole CHI. In the present embodi-
ment, the first and third electrodes CE1 and CE3 are operated
as one electrode in the storage capacitor Cst. As a result, a
capacitance of the storage capacitor Cst is increased in pro-
portion to an area in which the first, second, and third elec-
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trodes CE1, CE2, and CE3 overlap each other. Accordingly,
sizes of the first, second, and third electrodes CE1 to CE3 are
reduced (e.g., reduced proportional to the increase of the
capacitance) when the storage capacitor Cst is configured in
the above-mentioned configuration. Thus, the fourth area A5
(in which the pixel PXL is located (or disposed)), may be
increased due to the reduction of the third area A3 (in which
the storage capacitor Cst is located (or disposed)), thereby
increasing an amount of the light exiting from the pixel PXL.
[0046] According to an embodiment of the present inven-
tion, the first electrode CE1 includes the first conductive
material, and the second electrode CE2 includes the second
conductive material. Accordingly, the first electrode CE1 may
be formed together with the second gate electrode GE2, and
the second electrode CE2 may be formed together with the
gate line GL.

[0047] The driving transistor TR1 is electrically connected
to the switching transistor TR2, the power signal line DVL,
and the pixel PXL. The driving transistor TR1 switches a
power signal applied to the pixel PXL from the power signal
line DVL. The driving transistor TR1 includes a first active
pattern AP1, a first gate electrode GE1, a first source electrode
SE1, and a first drain electrode DE1.

[0048] The first active pattern AP1 is on the first substrate
S1 and includes a semiconductor material. In the present
embodiment, the first active pattern AP1 includes amorphous
silicon and/or crystalline silicon, but is not limited thereto.
Forexample, the first active pattern AP1 may include an oxide
semiconductor, such as IGZ0, ZnO, SnO,, In,0;, Zn,Sn0,,
Ge,0,, HfO,, etc., or include a compound semiconductor,
such as GsAs, GaP, InP, etc.

[0049] The first gate electrode GE1 is electrically con-
nected to the second drain electrode DE2 of the switching
transistor TR2 through the second electrode CE2. Accord-
ingly, when the switching transistor TR2 is turned on and the
data signal is applied to the first gate electrode GE1 through
the turned-on switching transistor TR2, the driving transistor
TR1 is turned on according to the data signal.

[0050] The first gate electrode GE1 is spaced apart from the
second electrode CE2 and electrically connected to the sec-
ond electrode CE2 by a second connection electrode BE2
(refer to FIG. 4). This will be described in detail with refer-
ence to FIG. 4.

[0051] The first source electrode SE1 is electrically con-
nected to the power signal line DVL to receive the power
signal from the power signal line DVL. The first drain elec-
trode DEL1 is spaced apart from the first source electrode SE1
and is electrically connected to the pixel PXL. According to
an embodiment of the present invention, each of the first
source electrode SE1 and the first drain electrode DE1 con-
tacts the first active pattern AP1 through contact holes formed
penetrating through the gate insulating layer 1.2 and the inter-
insulating layer 3. Accordingly, when the driving transistor
TR1 is turned on, the power signal is applied to the pixel PXL
(e.g., applied in proportion to a data signal) after sequentially
passing through the first source electrode SE1, the first active
pattern AP1, and the first drain electrode DE1.

[0052] In the present embodiment, the first gate electrode
GE1 includes the first conductive material and the gate line
GL includes the second conductive material. Accordingly, the
gate line GL and the first gate electrode GE1 may be formed
in different processes. Thus, the thickness of the first gate
electrode GE1 may be easily controlled regardless of the
thickness of the gate line GL. For instance, as described
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above, when the thickness of the gate line GL is in a range
from about 5000 angstroms to about 20000 angstroms, the
thickness of the first gate electrode GE1 may be in a range
from about 300 angstroms to about 1000 angstroms.

[0053] The pixel PXL includes the pixel electrode PE, an
organic light emitting layer EML, and a common electrode
CE. The pixel electrode PE may be an anode electrode of the
pixel PXL and the common electrode CE may be a cathode
electrode of the pixel PXL. The pixel electrode PE may be on
aplanarization layer [ 4 that covers the driving transistor TR1
and the switching transistor TR2, and the pixel electrode PE
may be electrically connected to the first drain electrode DE1
through a second contact hole CH2 penetrating through the
planarization layer L4.

[0054] A pixel definition layer PDL is on the pixel electrode
PE and has an opening portion OP formed therein, and the
organic light emitting layer EML is on the pixel definition
layer PDL. The organic light emitting layer EML contacts the
pixel electrode PE through the opening portion OP formed
through the pixel definition layer PDL. In the present embodi-
ment, the organic light emitting layer EML has a shape cor-
responding to the fifth area A5 of the first substrate S1, how-
ever, the organic light emitting layer EML may be formed in
a single layer to cover the entire area of the first substrate S1.
[0055] The common electrode CE is on the organic light
emitting layer EML to be applied with a common voltage.
Accordingly, electrons and holes, which are respectively pro-
vided from the common electrode CE and the pixel electrode
PE, are recombined with each other in the organic light emit-
ting layer EML, so that light is emitted from the organic light
emitting layer EML.

[0056] The second substrate S2 is coupled with the first
substrate S1 with a cover layer L5 interposed therebetween.
The cover layer L5 covers the pixel PXL to prevent humidity
(e.g., moisture) and gas (e.g., oxygen) from inflowing into the
pixel PXL.

[0057] A color filter CF may be on the second substrate S2.
The color filter CF filters a white light emitted from the
organic light emitting layer EML to produce a colored light.
According to an embodiment of the present invention, the
organic light emitting layer EML may emit colored light, and
thus, the color filter CF may be omitted as shown in FIG. 5B.
[0058] FIG. 3 isa cross-sectional view taken along the line
III-1IT' of FIG. 1. In FIG. 3, the same reference numerals
denote the same elements as included in FIGS. 1, 2A, and 2B,
and thus, detailed descriptions of these same elements are
given by way of reference to their above-description.

[0059] Referring to FIGS. 1 and 3, the gate line GL isin the
sixth area A6 of the first substrate S1 and the inter-insulating
layer L3 is on the gate line GL. The gate line GL is spaced
apart from the second gate electrode GE2, and the gate insu-
lating layer L2 and the inter-insulating layer 1.3 are on the
second gate electrode GE2. A third contact hole CH3 is
formed penetrating through the inter-insulating layer L3 to
correspond to the gate line GL and a fourth contact hole CH4
is formed penetrating through the gate insulating layer .2 and
the inter-insulating layer 1.3 to correspond to the second gate
electrode GE2.

[0060] The first connection electrode BE1 is on the inter-
insulating layer 1.3 to overlap with the gate line GL. and the
second gate electrode GE2. Thus, the first connection elec-
trode BE1 contacts the gate line GL and the second gate
electrode GE2 through the third and fourth contactholes CH3
and CH4, so that the gate line GL and the second gate elec-
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trode GE2 are electrically connected to each other through the
first connection electrode BEL.

[0061] FIG. 4isa cross-sectional view taken along the line
IV-IV' of FIG. 1. In FIG. 4, the same reference numerals
denote the same elements as illustrated in FIGS. 1, 2A, and
2B, and thus, detailed descriptions of these same elements
will be given by way of reference to their above-description.
[0062] Referring to FIGS. 1 and 4, the second electrode
CE2 is on the first substrate S1 and the inter-insulating layer
L3 is on the second electrode CE2. The first gate electrode
GEL1 is on the first substrate S1 and spaced apart from the
second electrode CE2, and the gate insulating layer 1.2 and
the inter-insulating layer 13 are on the first gate electrode
GEL1. A fifth contact hole CH5 is formed penetrating through
the inter-insulating layer L3 to correspond to the second
electrode CE2 and a sixth contact hole CH6 is formed pen-
etrating through the gate insulating layer [.2 and the inter-
insulating layer L3 to correspond to the first gate electrode
GE1.

[0063] The second connection electrode BE2 is on the
inter-insulating layer 1.3 to overlap with the second electrode
CE2 and the first gate electrode GE1. Thus, the second con-
nection electrode BE2 contacts the second electrode CE2 and
the first gate electrode GE1 through the fifth and sixth contact
holes CH5 and CHS6, so that the second electrode CE2 and the
first gate electrode GE1 are electrically connected to each
other through the second connection electrode BE2.

[0064] FIGS.5A and 5B are cross-sectional views showing
an organic electroluminescent display according to another
embodiment of the present invention. In detail, the cross-
sectional view of the organic electroluminescent display 101
shown in FIG. 5A corresponds to the cross-sectional view of
the organic electroluminescent display 100 shown in FIG. 1,
which is taken along the line I-I' of FIG. 1, and the cross-
sectional view of the organic electroluminescent display 101
shown in FIG. 5B corresponds to the cross-sectional view of
the organic electroluminescent display 100 shown in FIG. 1,
which is taken along the line II-IT' of FIG. 1. In FIGS. 5A and
5B, the same reference numerals denote the same elements in
FIGS. 1, 24A, 2B, 3, and 4, and thus detailed descriptions of
these same elements will be given by way of reference to their
above descriptions.

[0065] Referringto FIGS.5A and 5B, the organic electrolu-
minescent display 101 further includes a first auxiliary line
AL1 and a second auxiliary line AL2 as compared to the
organic electroluminescent display 100 shown in FIG. 1.
[0066] A dataline DL' may be in the first area A1 of the first
substrate S1, the first auxiliary line AL1 is located on the data
line DL' to overlap with the data line DL, and the first auxil-
iary line AL1 contacts the data line DL' to be electrically
connected to the data line DL'. The data line DL' and the first
auxiliary line AL1, which are electrically connected to each
other, are referred to as a double-layered data line. The
double-layered data line may perform the same function as
that of the data line DL shown in FIG. 2A. Because the
double-layered data line has a resistance smaller than that of
the data line DL shown in FIG. 2A due to the first auxiliary
line AL1, the data signal transmitting through the double-
layered data line may be effectively prevented from being
delayed.

[0067] According to the present embodiment, a power sig-
nal line DVL'is in the fourth area A4 of the first substrate S1
and the second auxiliary line AL2 is on the power signal line
DVL'. The second auxiliary line AL2 is overlapped with the
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power signal line DVL' and contacts the power signal line
DVL, and thus, the second auxiliary line AL2 is electrically
connected to the power signal line DVL'. The power signal
line DVL' and the second auxiliary line AL2, which are elec-
trically connected to each other, are referred to as a double-
layered power signal line. The double-layered power signal
line may perform the same function as that of the power signal
line DVL shown in FIG. 2B. Since the double-layered power
signal line has a resistance smaller than that of the power
signal line DVL shown in F1G. 2B due to the second auxiliary
line AL2, the power signal transmitting through the double-
layered power signal line may be effectively prevented from
being delayed.
[0068] In the present exemplary embodiment, the data line
DL' and the power signal line DVL' include a first conductive
material and the first and second auxiliary lines AL1 and AL2
include a second conductive material having a specific resis-
tance lower than that of the first conductive material. As an
example, the first conductive material may include molybde-
num, aluminum, nickel, an aluminum alloy, or an alloy
including two or more metal materials, and the second con-
ductive material includes copper.
[0069] Each of the data line DL' and the power signal line
DVL' may have a thickness of about 300 angstroms to about
1000 angstroms, and each of the first and second auxiliary
lines AL1 and AL2 may have a thickness of about 5000
angstroms to about 20000 angstroms.
[0070] A switching transistor TR2'is in the second area A2
of the first substrate S1 and includes a second active pattern
AP2, a second gate electrode GE2, a second source electrode
SE2', and a drain electrode DE2'. In the present embodiment,
the second source electrode SE2' and the second drain elec-
trode DE2' include the first conductive material. Each of the
second gate electrode GE2, the second source electrode SE2',
and the second drain electrode DE2' may have a thickness of
about 300 angstroms to about 1000 angstroms.
[0071] A driving transistor TR1'is in the fifth area A5 of the
first substrate S1 and includes a first active pattern AP1, a first
gate electrode GE1, a first source electrode SE1', and a first
drain electrode DET'. In the present embodiment, the first
source electrode SE1' and the first drain electrode DE1'
include the first conductive material. Each of the first source
electrode SE1' and the first drain electrode DE1' may have a
thickness of about 300 angstroms to about 1000 angstroms.
[0072] Although exemplary embodiments of the present
invention have been described, the present invention should
not be limited to these exemplary embodiments but various
changes and modifications may be made by one ordinary
skilled in the art within the spirit and scope of the present
invention as hereinafter claimed.
What is claimed is:
1. An organic electroluminescent display comprising:
a first substrate;
a pixel on the first substrate;
a gate line on the first substrate configured to transmit a
gate signal;
a data line on the first substrate configured to transmit a
data signal,
aswitching transistor electrically connected to the gate line
and the data line;
a power signal line on the first substrate configured to
transmit a power signal;
a driving transistor electrically connected to the switching
transistor and the power signal line to drive the pixel; and

Jun. 12,2014

a storage capacitor electrically connected to the switching
transistor and the driving transistor, the storage capaci-
tor comprising:

a first electrode on the first substrate;

a second electrode insulated from and on the first elec-
trode, the second electrode comprising a same mate-
rial as the gate line; and

athird electrode insulated from the second electrode, the
third electrode on the second electrode and electri-
cally connected to the first electrode.

2. The organic electroluminescent display of claim 1,

wherein the pixel comprises:

a pixel electrode on the first substrate and electrically con-
nected to the driving transistor;

an organic light emitting layer on the pixel electrode; and

a common electrode on the organic light emitting layer.

3. The organic electroluminescent display of claim 2,

wherein the first electrode of the storage capacitor com-
prises a first conductive material, and

wherein the gate line and the second electrode comprise a
second conductive material having a specific resistance
lower than a specific resistance of the first conductive
material.

4. The organic electroluminescent display of claim 3,

wherein the driving transistor comprises:

a first gate electrode comprising the first conductive mate-
rial and being electrically connected to the second elec-
trode;

a first active pattern overlapping the first gate electrode;

a first source electrode electrically connected to the power
signal line and the first active pattern; and

a first drain electrode electrically connected to the first
active pattern and the pixel electrode.

5. The organic electroluminescent display of claim 4,

wherein the switching transistor comprises:

a second gate electrode comprising the first conductive
material and being electrically connected to the gate
line;

a second active pattern overlapping the second gate elec-
trode;

asecond sourceelectrode electrically connected to the data
line and the second active pattern; and

a second drain electrode electrically connected to the first
active pattern and the first gate electrode.

6. The organic electroluminescent display of claim 5,

wherein the second conductive material comprises copper.

7. The organic electroluminescent display of claim 5,

wherein each of the first gate electrode and the second gate
electrode has a thickness smaller than a thickness of each of
the gate line and the second electrode.

8. The organic electroluminescent display of claim 7,

wherein the thickness of each of the first gate electrode and

the second gate electrode is in a range from about 300

angstroms to about 1000 angstroms, and

wherein the thickness of each of the gate line and the
second electrode is in a range from about 5000 ang-
stroms to about 20000 angstroms.

9. The organic electroluminescent display of claim 7, fur-

ther comprising:

a gate insulating layer between the first electrode and the
second electrode and covering the first gate electrode
and the second gate electrode; and

an inter-insulating layer between the second electrode and
the third electrode,
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wherein the gate insulating layer has a thickness smaller

than a thickness of the inter-insulating layer.

10. The organic electroluminescent display of claim 9,
wherein the thickness of the gate insulating layer is in arange
from about 500 angstroms to about 2000 angstroms.

11. The organic electroluminescent display of claim 5,
further comprising a first connection electrode electrically
connecting the gate line to the second gate electrode,

wherein the gate line and the second gate electrode are

spaced apart from each other.

12. The organic electroluminescent display of claim 5,
further comprising a second connection electrode electrically
connecting the second electrode to the first gate electrode,

wherein the second electrode and the first gate electrode are

spaced apart from each other.

13. The organic electroluminescent display of claim 5,
further comprising:

a first auxiliary line overlapped with and electrically con-

nected to the data line; and

a second auxiliary line overlapped with and electrically

connected to the power signal line.

14. The organic electroluminescent display of claim 13,

wherein the first auxiliary line contacts the data line to

electrically connect to the data line, and
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wherein the second auxiliary line contacts the power signal

line to electrically connect to the power signal line.

15. The organic electroluminescent display of claim 13,
wherein each of the first source electrode, the second source
electrode, the first drain electrode, and the second drain elec-
trode has a thickness smaller than a thickness of each of the
first auxiliary line and the second auxiliary line.

16. The organic electroluminescent display of claim 13,
wherein each of the first and second auxiliary lines comprises
a conductive material having a specific resistance lower than
a specific resistance of a conductive material of each of the
first source electrode, the second source electrode, the first
drain electrode, and the second drain electrode.

17. The organic electroluminescent display of claim 16,
wherein each of the first auxiliary line and second auxiliary
line comprises copper.

18. The organic electroluminescent display of claim 5,
wherein the first and second active patterns comprise an oxide
semiconductor.

19. The organic electroluminescent display of claim 1,
further comprising a color filter on the first substrate or a
second substrate to filter a light emitted from an organic light
emitting layer.
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