US 20140232762A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2014/0232762 Al

Park

(43) Pub. Date: Aug, 21,2014

(54)

(1)

(72)

(73)

1)

(22)

(62)

(30)

ORGANIC LIGHT EMITTING DISPLAY
DEVICE, DRIVING METHOD THEREOF, AND
MANUFACTURING METHOD THEREOF

Applicant: Samsung Display Co., Ltd.,
Yongin-City (KR)

Inventor: Dong-Wook Park, Yongin-City (KR)

Assignee: Samsung Display Co., Ltd.,
Yongin-City (KR)

Appl. No.: 14/270,947
Filed: May 6, 2014

Related U.S. Application Data

Division of application No. 13/179,423, filed on Jul. 8,
2011, now Pat. No. 8,717.259.

Foreign Application Priority Data

Dec. 28,2010  (KR) .oveeverciecnnee 10-2010-0137059

Publication Classification

(51) Int.CL
G09G 3/32 (2006.01)
HOIL 27/32 (2006.01)
(52) US.CL
CPC ..ooooo. G09G 3/3283 (2013.01); HOIL 27/3262
(2013.01); HOIL 27/3265 (2013.01)
USPC .oooovi 345/690; 438/34; 257/40; 345/82
(7) ABSTRACT

An organic light emitting diode (OLED) display with
improved long range uniformity, driving method and manu-
facturing method are disclosed. The OLED display manufac-
turing method includes forming a first active pattern on a
substrate, a gate insulating layer, a gate electrode overlapping
at least a part of the first active pattern on the gate insulating
layer and an interlayer insulating layer. The OLED display
manufacturing method further includes forming a conductive
layer pattern and an anode of an OLED, forming a pixel
defining layer and forming the OLED by forming an organic
emission layer and a cathode. The conductive layer pattern is
formed to cover the gate electrode and contact a first power
line on the interlayer insulating layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE, DRIVING METHOD THEREOF, AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 13/179,423, filed Jul. 8, 2011, which claims
the benefit of Korean Patent Application No. 10-2010-
0137059, filed on Dec. 28, 2010, in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference in their entireties. Any and all applica-
tions for which a foreign or domestic priority claim is iden-
tified in the Application Data Sheet as filed with the present
application are hereby incorporated by reference under 37
CFR 1.57.

BACKGROUND

[0002] 1.Field

[0003] Thedisclosedtechnology relates to a display device,
a driving method thereof, and a manufacturing method
thereof. More particularly, the disclosed technology relates to
an organic light emitting diode (OLED) display with excel-
lent long range display uniformity, a driving method thereof,
and a manufacturing method thereof.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display has
a self-emission characteristic so a separate light source is not
required, and it has high quality characteristics such as low
power consumption, high luminance, and high speed such
that it is considered a next generation display device. Also,
OLED technology is appropriately applicable to a high-speed
operational circuit since it has excellent carrier mobility.
However, as OLED displays have become larger, long range
display uniformity including uniformity of the overall lumi-
nance of a display device screen suffers because of coupling
caused by undesired parasitic capacitance.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention 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 CERTAIN INVENTIVE ASPECTS

[0007] One inventive aspect is an organic light emitting
diode (OLED) display, including an OLED, a first transistor
for transmitting a data signal in response to a current scan
signal, a second transistor for generating a driving current of
the OLED according to the data signal, a first capacitor for
storing the data signal, and a second capacitor for shielding
parasitic capacitance between a gate electrode of the second
transistor and a cathode of the OLED.

[0008] Another inventive aspect is a method of driving an
organic light emitting diode (OLED) display. The method
includes sequentially inputting data to each pixel of a pixel
array, each pixel including an OLED, a first transistor for
transmitting a data signal in response to a current scan signal,
a second transistor for generating a driving current of the
OLED according to the data signal, a first capacitor for stor-
ing the data signal, and a second capacitor for shielding
parasitic capacitance between a gate electrode of the second
transistor and a cathode of the OLED. The method also
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includes simultaneously emitting light of the respective pix-
els by changing power applied to the cathode.

[0009] Another inventive aspect is method for manufactur-
ing an organic light emitting diode (OLED) display. The
method includes forming a first active pattern on a substrate,
forming a gate insulating layer, forming a gate electrode
overlapping at least a part of the first active pattern on the gate
insulating layer, forming an interlayer insulating layer, and
forming a conductive layer pattern and an anode of an OLED,
where the conductive layer pattern covers the gate electrode
and contacts a first power line on the interlayer insulating
layer. The conductive layer is a second electrode of a shield
capacitor with a first electrode including the gate electrode.
The method also includes forming a pixel defining layer, and
forming the OLED by forming an organic emission layer and
a cathode.

[0010] Another inventive aspect is an organic light emitting
diode (OLED) display, including means for emitting light,
means for transmitting a data signal in response to a current
scan signal, means for generating a driving current of the
OLED according to the data signal, means for storing the data
signal, and means for shielding parasitic capacitance between
a gate electrode of the second transistor and a cathode of the
OLED.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows an equivalent circuit of an organic
light emitting diode (OLED) display pixel according to an
exemplary embodiment.

[0012] FIG. 2 shows a layout of an organic light emitting
diode (OLED) display pixel according to an exemplary
embodiment.

[0013] FIG. 3 shows a cross-sectional view of an organic
light emitting diode (OLED) display pixel according to an
exemplary embodiment.

[0014] FIG. 4 shows a driving timing diagram of an organic
light emitting diode (OLED) display according to an exem-
plary embodiment.

[0015] FIG. 5 shows a simulation timing diagram of an
organic light emitting diode (OLED) display according to an
exemplary embodiment.

[0016] FIG. 6 shows an equivalent circuit of an organic
light emitting diode (OLED) display pixel according to an
another exemplary embodiment.

[0017] FIG. 7 shows a layout of an organic light emitting
diode (OLED) display pixel according to another exemplary
embodiment.

[0018] FIG. 8 shows a cross-sectional view of an organic
light emitting diode (OLED) display pixel according to
another exemplary embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0019] Certain advantages and features, and methods of
achieving the same, will become apparent and more readily
appreciated from the following description of the embodi-
ments in conjunction with the accompanying drawings. How-
ever, the present invention is not limited to exemplary
embodiments disclosed below, and may be implemented in
various forms. It will be appreciated by those skilled in the art
that changes may be made to these embodiments without
departing from the principles and spirit of the general inven-
tive concept. Accordingly, in various exemplary embodi-
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ments, well-known processes, well-known elements, and
well-known techniques may not be explained in detail to
avoid ambiguous interpretation of the present invention.
[0020] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or may be “indirectly coupled” to the other
element through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements. The terms of a singular form may include
plural forms unless referred to the contrary.

[0021] Although not specifically defined, all of the terms
including the technical and scientific terms used herein have
meanings understood by ordinary persons skilled in the art.
The terms have specific meanings coinciding with related
technical references and the present specification as well as
lexical meanings. That is, the terms may not be intended to be
construed as ideal or formal meanings.

[0022] Exemplary embodiments described in this specifi-
cation will be explained with a layout view, a cross-sectional
view, and/or a schematic diagram, whichis anideal schematic
diagram. Accordingly, the exemplary views may be changed
by manufacturing techniques and/or permissible errors. Fur-
ther, the exemplary embodiments are not limited by the drawn
specific shapes, and may include changes of the shapes that
are generated according to a manufacturing process. The
exemplary regions in the drawings include schematic prop-
erties, and the shapes of the exemplary regions in the draw-
ings are to indicate the specific shapes of the regions of the
elements, and not to limit the scope of the invention. Like
reference numerals generally designate like elements
throughout the specification.

[0023] The organic light emitting diode (OLED) display
includes a shield capacitor for preventing coupling between
the driving transistor and a cathode to which a voltage
(ELVss) is applied. The shield capacitor may include a first
electrode connected to a gate electrode of the driving transis-
tor and a second electrode formed on the bottom part of the
cathode to cover the first electrode. Therefore, when the com-
mon voltage (ELVss) changes voltages, the gate voltage of the
driving transistor does not substantially change. An OLED
display including a shield capacitor according to exemplary
embodiments is described with reference to drawings.
[0024] FIG. 1 shows an equivalent circuit of an organic
light emitting diode (OLED) display pixel according to an
exemplary embodiment. Each pixel 10 includes an OLED
and a pixel circuit 12 including three transistors and three
capacitors (3T3C).

[0025] A gate of the first transistor Q1 is connected to a
current scan signal (Scan[n]), an input terminal is connected
to a data signal (Data[t]), and an output terminal is connected
to a first node N1. A gate of a driving transistor (Qd), which is
a second transistor Q2, is connected to a second capacitor C2
and a third capacitor C3 at a second node N2. An input
terminal is connected to a first power, for example, a driving
voltage (ELVdd) at a fourth node N4. An output terminal is
connected to an anode of the organic light emitting diode
(OLED) and an input terminal of a third transistor Q3 at a
third node N3. A gate of the third transistor Q3 is connected to
a global control signal (GC(t)) for compensating a threshold
voltage of the driving transistor (Qd). An input terminal is
connected to an output terminal of the driving transistor (Qd)
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atthe third node N3. An output terminal is connected to a gate
of the driving transistor (Qd) and the second and third capaci-
tors C2 and C3 at the second node N2.

[0026] A first terminal of the first capacitor C1 is connected
to a first terminal of the third capacitor C3 and the output
terminal of the first transistor Q1 at the first node N1. A
second terminal of the first capacitor C1 is connected to a first
power (ELVdd) at the fourth node N4. A first terminal of the
second capacitor C2 is connected to the gate of the driving
transistor (Qd), the output terminal of the third transistor Q3,
and a second terminal of the third capacitor C3 at the second
node N2, and a second terminal to the first power (ELVdd) at
the fourth node N4. A first terminal of the third capacitor C3
1s connected to the output terminal of the first transistor Q1
and the first terminal of the first capacitor C1 at the first node
N1. A second terminal of the third capacitor C3 is connected
to the gate of the driving transistor (Qd), the output terminal
of the third transistor Q3, and the first terminal of the second
capacitor C2 at the second node N2.

[0027] An anode (pixel electrode) of the OLED is con-
nected to the output terminal of the driving transistor (Qd) and
the input terminal of the third transistor Q3 at the third node
N3. A cathode (common electrode) of the OLED is connected
to asecond power, for example, the common voltage (ELVss).
[0028] The first transistor Q1 is a switching transistor for
transmitting a data signal (Data[t]) with a voltage level
applied to a corresponding data line in response to the current
scan signal (scan[n]). The driving transistor (Qd), which is the
second transistor Q2, supplies a driving current of the OLED
according to the data signal (Data[t]) with the voltage level
applied to the gate through the first transistor Q1. The third
transistor Q3 is a threshold voltage compensating transistor
for compensating a threshold voltage of the driving transistor
(Qd) in response to the global control signal (GC(t)).

[0029] The first capacitor C1 stores a data signal applied to
the gate of the driving transistor (Qd). The second capacitor
C2 is a shield capacitor for preventing coupling caused by a
parasitic capacitor that may be formed between the gate elec-
trode of the driving transistor (Qd) and the cathode to which
second power (ELVss) is applied. The third capacitor C3
controls the threshold voltage of the driving transistor (Qd).

[0030] The first to third transistors Q1, Q2, and Q3 can be
p-channel field effect transistors. Thin film transistors (TFTs)
canbe used for the field effect transistors. The channel type of
the first to third transistors Q1, Q2, and Q3 can alternatively
be n-channel type, and in this case, a signal waveform for
driving them may also be inverted.

[0031] FIG. 1 shows the pixel circuit 12 with the 3T3C
structure, and the pixel circuit 12 can be formed with a 2T2C
structure by omitting the third transistor Q3 and the third
capacitor C3 when, for example, a problem of a deviation of
the threshold voltage of the second transistor Q2 does not
occur or it does not substantially influence the operation. In
addition, to solve the deviation of the threshold voltage of the
second transistor Q2, various combinations of other transis-
tors and capacitors for substituting for the third transistor Q3
and the third capacitor C3 are applicable to the configuration
of the pixel circuit.

[0032] A configuration and function of the second capaci-
tor C2 that is a shield capacitor will now be described with
reference to FIG. 2 and F1G. 3. FIG. 2 shows a part of a layout
for a pixel 10 configured with the equivalent circuit shown in
FIG. 1, and FIG. 3 shows a cross-sectional view thereof with
respect to a line IT1-I11" shown in FIG. 2. A layout for realizing
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the pixel 10 exemplified with reference to FIG. 1 is modifiable
by a person of ordinary skill in the art in many ways. FIG. 2
shows a layout of elements illustrating the first electrode of
the second capacitor C2, for example, a gate electrode 150
and a conductive layer pattern 170 contacting the gate elec-
trode 150 and elements that illustrate the second electrode, for
example, a first power (ELVdd) line 172 formed on the same
layer as the conductive layer pattern 170 and a conductive
layer pattern 190 formed on the same layer as an anode 192.
An area of the anode 192 is not shown in FIG. 3.

[0033] A stacked configuration of an OLED display 100
according to an exemplary embodiment and a manufacturing
method thereof will now be described with reference to FIG.
2 and FIG. 3. A substrate 111 can be a transparent insulation
substrate made of glass, quartz, ceramic, or plastic. Also, the
substrate 111 can be a metallic substrate made of stainless
steel. Further, when the substrate 111 is made of plastic, it can
be formed to be a flexible substrate.

[0034] A buffer layer 120 is formed on the substrate 111.
The buffer layer 120 can be formed to be single-layered or
may be multi-layered including at least one of various insu-
lating layers known to a skilled person such as a silicon oxide
(8i0x) film, a silicon nitride (SiNx) film, or a silicon oxide
and nitride (SiOxNy) film by using a chemical vapor deposi-
tion method or a physical vapor deposition method. The
buffer layer 120 prevents permeation of undesired elements
such as impurities or moisture, and smoothes the surface.
Therefore, the buffer layer 120 can be omitted depending on
the type of substrate 111 and process conditions.

[0035] First and second active patterns 130 and 132 are
formed on the buffer layer 120. The first and second active
patterns 130 and 132 include an impurity-non-doped channel
region (not shown) and p+ doped source and drain regions
(not shown). In this instance, the doped ion material includes
P-type impurities such as boron, gallium, or indium. The first
active pattern 130 is an active pattern for the second transistor
Q2, which is the driving transistor (Qd), and the second active
pattern 132 is an active pattern for the third transistor Q3. An
active pattern for the first transistor Q1 and a pattern for the
capacitor electrode are omitted.

[0036] The PMOS type of thin film transistors using the
P-type impurity are usable for the first to third transistors Q1,
Q2, and Q3, but the present invention is not restricted thereto,
and NMOS or CMOS types of thin film transistors are also
usable. Further, the first to third transistors Q1, Q2, and Q3
can be, for example, polycrystalline thin film transistors or
amorphous thin film transistors.

[0037] A gateinsulating layer 140 is formed on the first and
second active patterns 130 and 132. The gate insulating layer
140 can be formed by including at least one of insulating
materials known to a skilled person, such as silicon nitride
(SiNx), silicon oxide (8i0,), or tetra ethyl ortho silicate
(TEOS).

[0038] A gateelectrode 150 is formed on the gate insulating
layer 140. The gate electrode 150 is formed to overlap at least
a part of the first active pattern 130, particularly on a channel
region (not shown). The gate electrode 150 can be formed
with a metal layer including at least one of various metallic
materials known to a skilled person, such as molybdenum
(Mo), chromium (Cr), aluminum (Al), silver (Ag), titanium
(T1), tantalum (Ta), and tungsten (W).

[0039] A first interlayer insulating layer 160 is formed on
the gate electrode 150. In a like manner of the gate insulating
layer 140, the first interlayer insulating layer 160 can be
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formed by including at least one of insulating materials
known to a skilled person, such as silicon nitride (SiNx),
silicon oxide (SiO,), or tetra ethyl ortho silicate (TEOS).
Further, the interlayer insulating layer 160 can be formed with
multiple layers. For example, the first interlayer insulating
layer 160 can be formed with two layers having different
refractive indexes. When the two insulating layers have dif-
ferent refractive indexes, a glass or mirror effect can be
acquired by the light reflected on their interface. For example,
one layer is formed with a silicon nitride layer with a rela-
tively high refractive index, and the other with a silicon oxide
layer with a relatively low refractive index. A contacthole 165
for contacting the gate electrode 150 is formed in the inter-
layer insulating layer 160.

[0040] A conductive layer pattern 170 and a first power
(ELVdd) line 172 are formed on the first interlayer insulating
layer 160. The conductive layer pattern 170 contacts the gate
electrode 150 through the contact hole 165 and is formed to
connect the gate electrode 150 and the second active pattern
132. The conductive layer pattern 170 and the first power
(ELVdd) line 172 can be formed with a metal layer including
at least one of various metallic materials known to a skilled
person, such as molybdenum (Mo), chromium (Cr), alumi-
num (Al), silver (Ag), titanium (T1), tantalum (Ta), and tung-
sten (W).

[0041] The gate electrode 150 and the conductive layer
pattern 170 contacting the gate electrode 150 form the first
electrode of the second capacitor C2, which is a shield capaci-
tor.

[0042] A second interlayer insulating layer 180 is formed
on the first interlayer insulating layer 160. The second inter-
layer insulating layer 180 is a planarization layer for covering
the conductive layer pattern 170 and the first power (ELVdd)
line 172 on the first interlayer insulating layer 160 and making
the surface of the substrate smooth. A contact hole for con-
tacting the first power (ELVdd) line 172 is formed in the
second interlayer insulating layer 180.

[0043] A conductive layer pattern 190 forming the second
electrode of the second capacitor C2, which is a shield capaci-
tor, and an anode 192 (shown in FIG. 2) are formed on the
second interlayer insulating layer 180. The conductive layer
pattern 190 forming the second electrode contacts the first
power (ELVdd) line 172 through the contact hole. The con-
ductive layer pattern 190 and the anode 192 can be formed
with a reflective conductive material. Aluminum (Al), silver
(Ag), magnesium (Mg), or their alloys may be used for the
reflective conductive material. A reflective layer (not shown)
may be further provided on the pixel electrode 192 so as to
reflect much more light.

[0044] A pixel defining layer 200 is formed on the second
interlayer insulating layer 180. The pixel defining layer 200
includes an opening (not shown) revealing a part of the anode
192. A part on which the pixel defining layer 200 is formed
substantially becomes a non-light-emitting region, and a part
in which the opening of the pixel defining layer 200 is formed
substantially becomes a light emitting region. The pixel
defining layer 200 can be formed with various organic or
inorganic materials. For example, the pixel defining layer 200
can be made of a polyacryl-based or polyimide-based resin,
and can be a layer cured by heat or light.

[0045] An organic emission layer (not shown) and a cath-
ode 210 are formed on the anode 192 to form an OLED. The
organic emission layer may be made of a low molecular
weight organic material or a high molecular weight organic
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material, and the organic emission layer may be formed with
multilayers including at least one of a hole injection layer
(HIL), a hole transport layer (HTL), an electron transport
layer (ETL), and an electron injection layer (EIL). The cath-
ode 210 is formed with a transparent conductive layer. The
transparent conductive layer includes at least one of indium
tin oxide (ITO), indium zinc oxide (IZO), zinc indium tin
oxide (ZITO), gallium indium tin oxide (GITO), indium
oxide (In,0,), zinc oxide (ZnO), gallium indium zinc oxide
(GIZO), gallium zinc oxide (GZ0), fluorine tin oxide (FTO),
and aluminum-doped zinc oxide (AZO).

[0046] As shown in FIG. 2 and FIG. 3, the conductive layer
pattern 190 forming the second electrode of the second
capacitor C2, which is a shield capacitor, is formed to com-
pletely cover the first electrodes 150 and 170 including the
gate electrode 150 of the driving transistor (Qd) and the
conductive layer pattern 170 contacting the gate electrode
150. Therefore, generation of parasitic capacitance between
the cathode 210 and the first electrodes 150 and 170 is
shielded by the conductive layer pattern 190.

[0047] Theeffect of the function of the shield capacitor can
be maximized by applying simultaneous emission with active
voltage (SEAV) driving method for controlling all organic
light emitting diodes to emit light after the pixels are scanned.
A driving method will now be described with reference to a
signal timing diagram of FIG. 4. For clarification of descrip-
tion, the signal timing diagram exemplifies scan signals (Scan
[1]-Scan[n]) and the second power signal (ELVss).

[0048] Referring to FIG. 4, a period of one frame of the
SEAV method includes a scan period in which a plurality of
data signals are transmitted and programmed to all pixels, and
alight emitting period in which all pixels emit light according
to the programmed data signals after the data signals are
programmed to all pixels. That is, regarding the conventional
sequential light emitting method, the data signals are sequen-
tially input to the respective scan lines and light emission is
sequentially performed. Whereas, regarding the simulta-
neous emission driving method, the data signals are sequen-
tially input and light emission is performed as a batch after all
the data signals are input.

[0049] In further detail, the driving method of this embodi-
ment includes (a) resetting a driving voltage of the OLED in
the pixel 10, (b) compensating a threshold voltage of the
driving transistor (Qd) of the OLED, (c) transmitting data
signals to the pixels 10 of the display device, and (d) control-
ling the OLEDs of the pixels 10 of the OLED display to
simultaneously emit light corresponding to the transmitted
data signals.

[0050] The stage (c) is sequentially performed for the
respective scan lines, and the stages (a), (b), and (d) are each
simultaneously performed for all pixels, as shown. In the
stage (c), a plurality of scan signals (Scan[1]-Scan[n]) are
sequentially input to the respective scan lines, and a plurality
of data signals are sequentially input to the respective pixels
10. The stage (d) starts when the second power (ELVss)
changes from high (e.g., 12V) to low (e.g., OV). In this
instance, when there is no shield capacitor, coupling occurs
because of parasitic capacitance between the cathode 210 and
the first electrodes 150 and 170. When the coupling occurs, a
voltage at a second node N2, which is the gate node of the
driving transistor (Qd) changes. Hence, the top and bottom of
the panel near the power supply is bright and the center
thereof is dark in a large panel such as a 40-inch OLED
display, and long range uniformity may be deteriorated.
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[0051] When the first to third transistors Q1, Q2, and Q3
configuring the pixel circuit 12 are realized with the n-chan-
nel type transistors, the waveform of the signals shown in
FIG. 4 is inverted so no illustration and description on the
waveform will be provided.

[0052] When the second capacitor C2, which is a shield
capacitor, is formed, voltage variation at the second node N2
is effectively reduced. As shown by the simulation timing
diagram of FIG. 5, a coupling voltage when there is no shield
capacitor C2 is about 0.89V and the coupling voltage when
the shield capacitor is used C2 is about 0.27V. That is, the
coupling voltage when the shield capacitor C2 is used is
reduced to be less than 14 the coupling voltage when the
shield capacitor C2 is not used. Therefore, the long range
uniformity of the OLED display is improved by using the
second capacitor C2, which is a shield capacitor, for shielding
parasitic capacitance between the cathode 210, the gate 150,
and the conductive layer pattern 170 contacting the gate 150.

[0053] FIG. 6 shows an equivalent circuit of an OLED
display pixel according to another exemplary embodiment.
Referring to FIG. 6, each pixel 20 includes an OLED and a
6T2C-structured pixel circuit 22.

[0054] A gate of the first transistor Q1 is connected to the
current scan signal (scan[n]). An input terminal of the first
transistor Q1 is connected to the data signal (Data[t]). An
output terminal of the first transistor Q1 is connected to the
first node N1.

[0055] A gate of the driving transistor (Qd), which is the
second transistor Q2, is connected to the first capacitor C1
and the second capacitor C2 at the second node N2. An input
terminal of the driving transistor (Qd) is connected to the
output terminal of the fifth transistor Q5 and the output ter-
minal of the first transistor Q1 at the first node N1. An output
terminal of the driving transistor (Qd) is connected to the
input terminal of the third transistor Q3 and the input terminal
of the sixth transistor Q6 at the third node N3.

[0056] A gate of the third transistor Q3 is connected to the
current scan signal (scan[n]). An input terminal of the third
transistor Q3 is connected to the output terminal of the driving
transistor (Qd) at the third node N3. An output terminal of the
third transistor Q3 is connected to the gate of the driving
transistor (Qd), the first and second capacitors C1 and C2, and
an input terminal of the fourth transistor Q4 at the second
node N2.

[0057] A gate of the fourth transistor Q4 is connected to the
previous scan signal (scan[n-1]). An input terminal of the
fourth transistor Q4 is connected to the gate of the driving
transistor (Qd), the first and second capacitors C1 and C2, and
an output terminal of the third transistor Q3 at the second
node N2. An initialization voltage (Vinti) is applied to the
output terminal of the fourth transistor Q4.

[0058] A gate of the fifth transistor Q5 is connected to the
current light emitting signal (Em[n]). An input terminal of the
fifth transistor Q5 is connected to a first power, for example,
a driving voltage (ELVdd) at the fourth node N4. An output
terminal of the fifth transistor Q5 is connected to the output
terminal of the first transistor Q1 and the input terminal of the
driving transistor (Qd) at the first node N1.

[0059] A gate of the sixth transistor Q6 is connected to the
current light emitting signal (em[n]). An input terminal of the
sixth transistor Q6 is connected to the output terminal of the
driving transistor (Qd) and the input terminal of the third
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transistor Q3 at the third node N3. An output terminal of the
sixth transistor Q6 is connected to the first terminal of the
OLED at the fifth node N5.

[0060] A first terminal of the first capacitor C1 is connected
to the gate of the driving transistor (Qd), the output terminal
of the third transistor Q3, the input terminal of the fourth
transistor Q4, and the first terminal of the second capacitor C2
atthe second node N2. A second terminal of the first capacitor
C1 is connected to the first power (ELVdd) at the fourth node
N4.

[0061] A first terminal of the second capacitor C2 is con-
nected to the gate of the driving transistor (Qd), the output
terminal of the third transistor 3, the input terminal of the
fourth transistor Q4, and the first terminal of the first capacitor
C1 at the second node N2. A second terminal of the second
capacitor C2 is connected to the first power (ELVdd) at the
fourth node N4.

[0062] The anode (pixel electrode) of the OLED is con-
nected to the output terminal of the sixth transistor Q6 at the
fifth node N5. The cathode (common electrode) of the OLED
is connected to the second power (ELVss).

[0063] The first to sixth transistors (Q1 to Q6) can be
p-channel field effect transistors (PMOS). Thin film transis-
tors (TFTs) are usable for the field effect transistors. The
channel type of the first to sixth transistors (Q1 to Q6) may
alternatively be n-channel, and in this case, the waveform of
the signals for driving them can be inverted.

[0064] The first transistor Q1 is a switching transistor for
transmitting a data signal (Data[t]) of a voltage level applied
to the corresponding data line in response to the scan signal
(scan[n]). The driving transistor (Qd), which is the second
transistor Q2, supplies a driving current of the OLED corre-
sponding to the data signal (Data[t]) of the voltage level
applied to the gate through the first transistor Q1. The third
transistor Q3 compensates the threshold voltage of the driv-
ing transistor (Qd) in response to the current scan signal
(scan[n]). The fourth transistor Q4 initializes the data signal
stored in the first and second capacitors C1 and C2 in response
to the previous scan signal (scan[n~-11). The fifth transistor Q5
supplies a first power, for example, a driving voltage (ELVdd)
to the driving transistor (Qd) in response to the current light
emitting signal (Em[n]). The sixth transistor Q6 supplies a
driving current, which is an output current of the driving
transistor (Qd), to the OLED in response to the current light
emitting signal (em[n]).

[0065] The first capacitor C1 stores the data signal applied
to the gate of the driving transistor (Qd). The second capacitor
C2 is a shield capacitor for preventing the coupling caused by
the parasitic capacitance may be formed between the gate
electrode of the driving transistor (Qd) and the cathode to
which the second power (ELVss) is applied.

[0066] FIG. 6 shows the 6T2C with the pixel circuit 22, and
in some embodiments, the third to sixth transistors (Q3-Q6)
are omitted or exchanged with other transistor configurations.
[0067] FIG. 7 and FIG. 8 respectively show a layout and a
cross-sectional view of an OLED display pixel according to
another exemplary embodiment. In a like manner of FIG. 2,
FIG. 7 shows a layout of elements that form the first electrode
of the second capacitor C2, which is a shield capacitor, for
example, a gate electrode 850 and a conductive layer pattern
870 contacting the gate electrode 850 and elements that form
the second electrode, for example, a conductive layer pattern
890 formed on the same layer as an anode 892 and the first
power (ELVdd) line 872. The conductive layer pattern 870
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connects the gate electrode 850 of the second transistor Q2 to
the active patterns of the third transistor Q3 and the fourth
transistor Q4. The stacked order and the respective functions
of the constituent elements are similar to those of the OLED
display described with reference to FIG. 2 and FIG. 3 except
the layout. Therefore, substantially equivalent constituent
elements using the same reference numerals will not gener-
ally be described.
[0068] Asshown in FIG. 7 and FIG. 8, the second electrode
890 of the second capacitor C2, which is a shield capacitor, is
formed to cover the first electrodes 850 and 870 comprising
the gate electrode 850 of the driving transistor (Qd) and the
conductive layer pattern 870 being configured for contacting
the gate electrode 850. Therefore, parasitic capacitance
between the cathode 210 and the first electrodes 850 and 870
1s shielded.
[0069] Although not shown, the effect of the function of the
shield capacitor of the OLED display according to the exem-
plary embodiment described with reference to FIG. 6 through
FIG. 8 can be maximized by using the simultaneous emission
with active voltage (SEAV) driving method.
[0070] The drawings and the detailed description described
above are examples and are provided to explain various
aspects and features, and the scope of the present invention is
not limited thereto. For example, a shield capacitor according
to exemplary embodiments can be realized in various layouts
and stack structures of the OLED display to which the simul-
taneous emission with active voltage method is applied.
[0071] While various features and aspects have been
described in connection with what is presently considered to
be practical exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifica-
tions and equivalent arrangements.
What is claimed is:
1. A method for manufacturing an organic light emitting
diode (OLED) display, the method comprising:
forming a first active pattern on a substrate;
forming a gate insulating layer;
forming a gate electrode overlapping at least a part of the
first active pattern on the gate insulating layer;
forming an interlayer insulating layer;
forming a conductive layer pattern and an anode of an
OLED, the conductive layer pattern covering the gate
electrode and contacting a first power line on the inter-
layer insulating layer, the conductive layer being a sec-
ond electrode of a shield capacitor with a first electrode
including the gate electrode;
forming a pixel defining layer; and
forming the OLED by forming an organic emission layer
and a cathode.
2. The method of claim 1, wherein the conductive layer
pattern is formed to entirely cover the first electrode.
3. The method of claim 2, wherein the forming of an
interlayer insulating layer includes:
forming a first interlayer insulating layer;
forming a conductive layer pattern contacting the gate elec-
trode and the first power line; and
forming a second interlayer insulating layer,
wherein the conductive layer pattern contacting the first
power line is formed to entirely cover the first electrode
including the gate electrode and the conductive layer
pattern contacting the gate electrode.
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4. The method of claim 1, wherein the gate electrode is a
gate electrode of a driving transistor for supplying a driving
current of the OLED corresponding to an input data signal.

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

an OLED;

a first transistor for transmitting a data signal in response to
a current scan signal;

a second transistor for generating a driving current of the
OLED according to the data signal;

a first capacitor for storing the data signal;

a second capacitor for shielding parasitic capacitance
between a gate electrode of the second transistor and a
cathode of the OLED;

athird transistor for compensating the threshold voltage of
the second transistor in response to the current scan
signal;

a fourth transistor for initializing the data signal stored in
the first and second capacitors in response to a previous
scan signal;

a fifth transistor for providing a driving voltage to the
second transistor in response to a current light emitting
signal; and

a sixth transistor for transmitting the driving current to the
OLED in response to the current light emitting signal.

6. A method of driving an organic light emitting diode
(OLED) display, the method comprising:
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sequentially inputting data to each pixel of a pixel array,
each pixel comprising:

an OLED,

a first transistor for transmitting a data signal in response
to a current scan signal,

asecond transistor for generating a driving current of the
OLED according to the data signal,

a first capacitor for storing the data signal, and

a second capacitor for shielding parasitic capacitance
between a gate electrode of the second transistor and
a cathode of the OLED; and

simultaneously emitting light of the respective pixels by
changing power applied to the cathode,
wherein the pixel further includes:

a third transistor for compensating the threshold voltage
of the second transistor in response to the current scan
signal;

afourth transistor for initializing the data signal stored in
the first and second capacitors in response to a previ-
ous scan signal;

a fifth transistor for providing a driving voltage to the
second transistor in response to a current light emit-
ting signal; and

a sixth transistor for transmitting the driving current to
the OLED in response to the current light emitting
signal.
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