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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C §119 from an application earlier filed in the Korean
Intellectual Property Office on Oct. 28, 2010, and there duly
assigned Serial No. 10-2010-0106075 by that Office.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display. More particu-
larly, the described technology relates generally to an OLED
display that suppresses generation of parasitic capacitance.
[0004] 2. Description of the Related Art

[0005] An OLED display includes a plurality of thin film
transistors, a capacitor, a scan line, a data line, one or more
power source line, etc., in order to drive an OLED in each
pixel.

[0006] However, when one electrode of the capacitor or a
power source line that is connected to one electrode of the
capacitor is overlapped with a data line, unnecessary parasitic
capacitance generates and becomes a cause of a failure.
[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0008] The described technology has been made in an
effort to provide an OLED display having advantages of
preventing generation of unnecessary parasitic capacitance
between a data line and a capacitor.

[0009] An exemplary embodiment provides an organic
light emitting diode (OLED) display including: a switching
thin film transistor including a switching gate electrode, a
switching active layer, a switching source electrode, and a
switching drain electrode; a driving thin film transistor
including a driving gate electrode, a driving active layer, a
driving source electrode, and a driving drain electrode; a
capacitor including a first capacitor electrode and a second
capacitor electrode; a scan line that is connected to the switch-
ing gate electrode of the switching thin film transistor; a data
line that intersects the scan line and that is connected to the
switching source electrode of the switching thin film transis-
tor; a first power source line that is parallel to the dataline and
that is connected to the driving source electrode of the driving
thin film transistor; a second power source line that is sepa-
rated parallel to the data line and that is connected to the
second capacitor electrode of the capacitor; and an organic
light emitting diode that is connected to the driving drain
electrode of the driving thin film transistor.

[0010] The second capacitor electrode may be overlapped
with a part of the second power source line and may be not
overlapped with the data line.

[0011] The switching drain electrode of the switching thin
film transistor may be connected to the first power source line
and the driving source electrode of the driving thin film tran-

May 3, 2012

sistor. The driving gate electrode of the driving thin film
transistor may be connected to the first capacitor electrode of
the capacitor.

[0012] The switching active layer, the driving active layer,
and the first capacitor electrode may be formed in the same
layer.

[0013] The switching source electrode, the switching drain
electrode, the driving source electrode, and the driving drain
electrode may be formed in the same layer as the switching
active layer and may be formed using polysilicon.

[0014] The switching gate electrode, the driving gate elec-
trode, the scan line, and the second capacitor electrode may be
formed in the same layer and may be formed on the switching
active layer, the driving active layer, and the first capacitor
electrode with an insulating film interposed therebetween.
[0015] The data line, the first power source line, and the
second power source line may be formed in the same layer
and may be formed on the switching gate electrode, the driv-
ing gate electrode, the scan line, and the second capacitor
electrode with an insulating film interposed therebetween.
[0016] The second capacitor electrode and the second
power source line may be connected through a contact hole
that is formed in an area in which the second capacitor elec-
trode and the second power source line are overlapped.
[0017] The OLED display may further include a plurality
of additional thin film transistors.

[0018] The OLED display may further include a control
line that is connected to a part of the plurality of additional
thin film transistors and that is formed parallel in the same
layer as that of the scan line.

[0019] The OLED display may further include an addi-
tional scan line that is connected to a part of the plurality of
additional thin film transistors and that is formed parallel in
the same layer as that of the scan line.

[0020] The OLED display may further include an internal
voltage line that is connected to a part of the plurality of
additional thin film transistors and that is formed parallel in
the same layer as that of the scan line.

[0021] According to an exemplary embodiment, the OLED
display can prevent unnecessary parasitic capacitance from
generating between the data line and the capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A more complete appreciation of the present inven-
tion, and many of the attendant advantages thereof, will
become readily apparent as the same becomes better under-
stood by reference to the following detailed description when
considered in conjunction with the accompanying drawings
in which like reference symbols indicate the same or similar
components, wherein:

[0023] FIG. 1 is a layout view illustrating a pixel of an
OLED display according to an exemplary embodiment;
[0024] FIG. 2 is an equivalent circuit diagram illustrating
the pixel of FIG. 1; and

[0025] FIGS. 3 to 5 are layout views of an OLED display
according to a stacking order.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
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embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0027] Further, like reference numerals designate like ele-
ments throughout the specification.

[0028] Further, in the drawings, a size and thickness of each
element are randomly represented for better understanding
and ease of description, and the present invention is not lim-
ited thereto.

[0029] Further, it will be understood that when an element
such as a layer, film, region, or substrate is referred to as being
“on” another element, it can be directly on the other element
or intervening elements may also be present.

[0030] Hereinafter, an OLED display 101 according to a
first exemplary embodiment will be described with reference
to FIGS. 1 and 2.

[0031] FIG. 1 is a layout view illustrating a pixel of an
OLED display 101 according to an exemplary embodiment.
Here, a pixel is a minimum unit in which the OLED display
101 displays an image. FIG. 1 illustrates a pair of pixels
having an opposite structure. In FIG. 1, a dotted line repre-
sents a boundary between a pair of pixels. FIG. 2 is an equiva-
lent circuit diagram illustrating the pixel of FIG. 1.

[0032] As shown in FIGS. 1 and 2, the OLED display 101
according to a first exemplary embodiment includes a driving
thin film transistor T1, a switching thin film transistor T2, a
capacitor Cst, a scan line SCAN|N], a data line DATA, a first
power source line VDD, a second power source line VMOS,
and an OLED that are formed in each pixel.

[0033] Thedriving thin film transistor T1 includes a driving
gateelectrode 151, a driving active layer 131, a driving source
electrode 132, and a driving drain electrode 133. The switch-
ing thin film transistor T2 includes a switching gate electrode
154, a switching active layer 134, a switching source elec-
trode 135, and a switching drain electrode 136. The capacitor
Cst includes a first capacitor electrode 138 and a second
capacitor electrode 158.

[0034] The switching gate electrode 154 of the switching
thin film transistor T2 is connected to the scan line SCAN[N].
The switching source electrode 135 of the switching thin film
transistor T2 is connected to the data line DATA. The scan line
SCANIN] and the data line DATA are formed to cross each
other. The switching drain electrode 136 of the switching thin
film transistor T2 is connected to the first power source line
VDD and the driving source electrode 132 of the driving thin
film transistor T1. Therefore, the driving source electrode 132
of the driving thin film transistor T1 is connected to the first
power source line VDD. The driving gate electrode 151 of the
driving thin film transistor T1 is connected to the first capaci-
tor electrode 138 of the capacitor Cst. The second capacitor
electrode 158 of the capacitor Cst is connected to the second
power source line VMOS. The first power source line VDD
and the second power source line VMOS are each formed
parallel to the data line DATA. The driving drain electrode
133 of the driving thin film transistor T1 is connected to the
OLED. The OLED emits light according to a signal that is
received from the driving thin film transistor T1.

[0035] In an exemplary embodiment, the data line DATA
and the second power source line VMOS are formed parallel
and are not overlapped. Further, the capacitor Cst including
the second capacitor electrode 158 that is connected to the
second power source line VMOS is not overlapped with the
data line DATA.
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[0036] Therefore, according to an exemplary embodiment,
unnecessary parasitic capacitance can be prevented from gen-
erating between the data line DATA and the first capacitor
electrode 138 of the capacitor Cst or the second power source
line VMOS that is connected to the first capacitor electrode
138.

[0037] The above-described configurations are essential
configurations in the OLED display 101 according to an
exemplary embodiment. However, an exemplary embodi-
ment is not limited to the above-described configurations.
Therefore, the OLED display 101 may further include a plu-
rality of additional thin film transistors T3, T4, T5, and T6, a
control line EN, an internal voltage line VINT, and an addi-
tional scan line SCAN[N-1].

[0038] The control line EN[N], the internal voltage line
VINT, and the additional scan line SCAN[N-1] are each
connected to a part of a plurality of additional thin film tran-
sistors T3, T4, T5, and T6 and are formed parallel to the scan
line SCAN[N].

[0039] Further, the OLED display 101 has a structure in
which three conductive layer patterns are stacked, except for
a layer in which the OLED is formed.

[0040] Hereinafter, the OLED display 101 of FIG. 1 will be
described in detail on a stacking order basis with reference to
FIGS.3t0 5.

[0041] AsshowninFIG. 3, the driving active layer 131, the
switching active layer 134, and the first capacitor electrode
138 are formed. That is, the driving active layer 131, the
switching active layer 134, and the first capacitor electrode
138 are formed using the same material in the same layer.
Further, in an exemplary embodiment, the driving source
electrode 132, the driving drain electrode 133, the switching
source electrode 135, and the switching drain electrode 136
are also formed using the same material in the same layer as
the driving active layer 131, the switching active layer 134,
and the first capacitor electrode 138. Hereinafter, the driving
active layer 131, the driving source electrode 132, the driving
drain electrode 133, the switching active layer 134, the
switching source electrode 135, the switching drain electrode
136, and the first capacitor electrode 138 are referred to as a
semiconductor layer pattern.

[0042] The semiconductor layer pattern is formed by pat-
terning a polysilicon film. However, impurities are doped in
the driving source electrode 132, the driving drain electrode
133, the switching source electrode 135, and the switching
drain electrode 136 of the semiconductor layer pattern, and
they become a conductor. In this case, as impurities are doped
in the driving active layer 131 and the switching active layer
134, it is prevented that the driving gate electrode 151 and the
switching gate electrode 154 that are formed on the driving
active layer 131 and the switching active layer 134, respec-
tively, become a conductor.

[0043] The impurities may be P-type impurities including
elements such as aluminum, boron, gallium, and indium.
However, an exemplary embodiment is not limited thereto
and in some case, N-type impurities may be doped.

[0044] As shown in FIG. 4, on the semiconductor layer
pattern, the driving gate electrode 151, the switching gate
electrode 154, the scan line SCAN[N], and the second capaci-
tor electrode 158 are formed with an insulating film inter-
posed therebetween. That is, the driving gate electrode 151,
the switching gate electrode 154, the scan line SCAN[N], and
the second capacitor electrode 158 are formed using the same
material in the same layer. Hereinafter, the driving gate elec-
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trode 151, the switching gate electrode 154, the scan line
SCAN|N], and the second capacitor electrode 158 are
referred to as a gate wire. Further, the gate wire may include
a control line EN[N], an internal voltage line VINT, and an
additional scan line SCAN[N-1]. The gate wire is formed by
patterning a metal film.

[0045] The metal film includes at least one of various
metallic materials that are well known to a person of ordinary
skill in the art, such as molybdenum (Mo), chromium (Cr),
aluminum (Al), silver (Ag), titanium (T1), tantalum (Ta), and
tungsten (W).

[0046] The insulating film includes at least one of various
insulating materials that are well known to a person of ordi-
nary skill in the art, including various organic films or an
inorganic film such as tetra ethyl ortho silicate (TEOS), sili-
con nitride (SiNx), and silicon oxide (SiO,).

[0047] The driving gate electrode 151 is overlapped with
the driving active layer 131, and the switching gate electrode
154 is overlapped with the switching active layer 134. The
second capacitor electrode 158 is overlapped with the first
capacitor electrode 138. An insulating film between the sec-
ond capacitor electrode 158 and the first capacitor electrode
138 becomes a dielectric material.

[0048] As shown in FIG. 5, on a gate wire, the data line
DATA, the first power source line VDD, and the second power
source line VMOS are formed with an insulating film inter-
posed therebetween. That is, the data line DATA, the first
power source line VDD, and the second power is source line
VMOS are formed using the same material in the same layer.
Hereinafter, the data line DATA, the first power source line
VDD, and the second power source line VMOS are referred to
as a data wire. Further, the data wire may further include a
connection line 159 that connects the first capacitor electrode
138 and the driving gate electrode 151. The data wire is
formed by patterning a metal film.

[0049] A part of the second power source line VMOS is
overlapped with the second capacitor electrode 158. The sec-
ond power source line VMOS and the data line DATA are
separated from each other, and the data line DATA is not
overlapped with the second capacitor electrode 158. A con-
tact hole 145 is formed in an area in which the second power
source line VMOS and the second capacitor electrode 158 are
overlapped. The second power source line VMOS and the
second capacitor electrode 158 are connected through the
contact hole 145. Further, contact holes 141 and 148 for
connecting the connection line 159 to each of the first capaci-
tor electrode 138 and the driving gate electrode 151 are
formed. These contact holes 141, 145, and 148 are formed
before a data wire is formed.

[0050] As shown in FIG. 1, the OLED is formed on a data
wire. An electrode 710 of the OLED is connected to the
driving drain electrode 133.

[0051] The electrode 710 of the OLED is formed with a
transparent conductive layer, and the OLED display 101 may
further include other wires that are made of the same material
in the same layer as that of the electrode 710 of the OLED.
[0052] The transparent conductive layer includes at least
one of indium tin oxide (ITO), indium zinc oxide (1ZO), zinc
indium tin oxide (ZITO), gallium indium tin oxide (GITO),
indium oxide (In203), zinc oxide (ZnO), gallium indium zinc
oxide (GIZO), gallium zinc oxide (GZ0), fluorine tin oxide
(FTO), and aluminum-doped zinc oxide (AZO).

[0053] The OLED includes an electrode that injects holes,
an electrode that injects electrons, and an organic emission
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layer that is disposed between both electrodes. When holes
and electrons are injected into the organic emission layer and
excitons in which the injected holes and electrons are coupled
drop from an exited state to a ground state, light is emitted.
[0054] Further, the switching thin film transistor T2 selects
a pixel to emit light, and the driving thin film transistor T1
applies a driving signal for allowing the OLED to emit light
within the selected pixel to the OLED.

[0055] By such a configuration, the OLED display 101
according to an exemplary embodiment can prevent unnec-
essary parasitic capacitance from generating between the data
line DATA and the capacitor Cst in a structure in which the
first power source line VDD and the second power source line
VMOS are separated.

[0056] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

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

aswitching thin film transistor comprising a switching gate
electrode, a switching active layer, a switching source
electrode, and a switching drain electrode;

a driving thin film transistor comprising a driving gate
electrode, a driving active layer, a driving source elec-
trode, and a driving drain electrode;

a capacitor comprising a first capacitor electrode and a
second capacitor electrode;

ascan line that is connected to the switching gate electrode
of the switching thin film transistor;

a data line that intersects the scan line and that is connected
to the switching source electrode of the switching thin
film transistor;

a first power source line that is parallel to the data line and
that is connected to the driving source electrode of the
driving thin film transistor;

a second power source line that is separated parallel to the
data line and that is connected to the second capacitor
electrode of the capacitor; and

an organic light emitting diode that is connected to the
driving drain electrode of the driving thin film transistor.

2. The OLED display of claim 1, wherein the second
capacitor electrode is overlapped with a part of the second
power source line and is not overlapped with the data line.

3. The OLED display of claim 2, wherein the switching
drain electrode of the switching thin film transistor is con-
nected to the first power source line and the driving source
electrode of the driving thin film transistor, and

the driving gate electrode of the driving thin film transistor
is connected to the first capacitor electrode of the capaci-
tor.

4. The OLED display of claim 2, wherein the switching
active layer, the driving active layer, and the first capacitor
electrode are formed in the same layer.

5. The OLED display of claim 4, wherein the switching
source electrode, the switching drain electrode, the driving
source electrode, and the driving drain electrode are formed
in the same layer as the switching active layer and are formed
using polysilicon.



US 2012/0105388 A1

6. The OLED display of claim 4, wherein the switching
gate electrode, the driving gate electrode, the scan line, and
the second capacitor electrode are formed in the same layer
and are formed on the switching active layer, the driving
active layer, and the first capacitor electrode with an insulat-
ing film interposed therebetween.

7. The OLED display of claim 6, wherein the data line, the
first power source line, and the second power source line are
formed in the same layer and are formed on the switching gate
electrode, the driving gate electrode, the scan line, and the
second capacitor electrode with an insulating film interposed
therebetween.

8. The OLED display of claim 7, wherein the second
capacitor electrode and the second power source line are
connected through a contact hole that is formed in an area in
which the second capacitor electrode and the second power
source line are overlapped.
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9. The OLED display of claim 1, further comprising a
plurality of additional thin film transistors.

10. The OLED display of claim 9, further comprising a
control line that is connected to a part of the plurality of
additional thin film transistors and that is formed parallel in
the same layer as that of the scan line.

11. The OLED display of claim 9, further comprising an
additional scan line that is connected to a part of the plurality
ofadditional thin film transistors and that is formed parallel in
the same layer as that of the scan line.

12. The OLED display of claim 9, further comprising an
internal voltage line that is connected to a part of the plurality
of additional thin film transistors and that is formed parallel in
the same layer as that of the scan line.

* ok ok sk ok
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