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ORGANIC LIGHT-EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a Continuation Application of
U.S. application Ser. No. 14/928,991 filed on Oct. 30, 2015,
which claims priority to and the benefit of Korean Patent
Application No. 10-2015-0059994 filed in the Korean Intel-
lectual Property Office on Apr. 28, 2015, the disclosures of
which are incorporated by reference in their entireties
herein.

BACKGROUND

Field

[0002] The described technology generally relates to an
organic light-emitting diode display.

Description of the Related Technology

[0003] An organic light-emitting diode (OLED) includes
two electrodes and an interposed organic light emitting
layer. Electrons injected from one electrode and holes
injected from the other electrode are coupled in the organic
light emitting layer so as to form exciton and the exciton
discharges energy to thereby emit light.

[0004] An OLED display includes a matrix of pixels
including OLEDs, and each pixel includes a plurality of
transistors for driving the OLED and a storage capacitor.
[0005] The storage capacitor included in each pixel is
written with a data voltage during a data record period. The
storage capacitor adjusts a current flowing in a driving
transistor by holding the data voltage written during a next
light emitting period to thereby allow the OLED to be
emitted at a specific gray scale corresponding to the data
voltage.

[0006] In general, since a light emitting period in which
the storage capacitor holds the data voltage is relatively
short upon a normal driving, a flicker phenomenon does not
occur or is not viewed by a user.

[0007] However, since the number of times the data is
written is reduced in a low frequency driving for reducing
power consumption, the period in which the storage capaci-
tor holds the data voltage is relatively increased.

[0008] Therefore, charges stored in the storage capacitor
exit through a current leakage path over time, and a value of
voltage held in the storage capacitor is dropped. In this case,
since a change in luminance of the OLED occurs, the flicker
phenomenon can occur.

[0009] In addition, if a transistor formed on the current
leakage path is irradiated with external light or leakage light
of a neighboring pixel, photo-leakage currents flow in the
corresponding transistor.

[0010] Therefore, even though the corresponding transis-
tor turned off, the charges stored in the storage capacitor exit
along the flow of the current, and the flicker phenomenon is
intensified.

[0011] Therefore, there is a need for a layout of an OLED
display that can block external light or leakage light for the
transistor formed on the current leakage path.

[0012] 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
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can contain information that does not constitute the prior art
that is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0013] One inventive aspect relates to an OLED display
that can minimize or reduce a flicker phenomenon even
upon a low frequency driving.

[0014] Another aspect is an OLED display including: a
plurality of pixels formed in an intersection area of a
plurality of data lines and a plurality of scan lines, wherein
each of the plurality of pixels includes: a storage capacitor
storing a data voltage; at least one target transistor having
one end connected to a current path of the storage capacitor;
an organic light emitting layer formed in a light emission
area; and a first electrode of an organic light emitting
element formed in an area overlapped with an area in which
the organic light emitting layer is formed, and the first
electrode includes a first electrode extension part formed so
as to block at least a part of the target transistor from light.

[0015] Each of the plurality of pixels can further include:
an initialization transistor having one end connected to one
end of the storage capacitor and the other end connected to
an initialization voltage line, and the target transistor can be
the initialization transistor.

[0016] Each of the plurality of pixels can further include:
a driving transistor adjusting an amount of current flowing
in the organic light emitting element; and a compensation
transistor having one end connected to a gate electrode of the
driving transistor and one end of the storage capacitor, and
the other end connected to one end of the driving transistor,
and the target transistor can be the initialization transistor
and the compensation transistor.

[0017] At least one of the initialization transistor and the
compensation transistor can include a plurality of gate
electrodes.

[0018] Each of the plurality of pixels can correspond to
one pixel of a first color pixel, a second color pixel, and a
third color pixel, the initialization transistor and the com-
pensation transistor included in each of the first color pixel
and the second color pixel can be blocked from light as
much as a first area by the first electrode extension part, the
initialization transistor and the compensation transistor
included in the third color pixel can be blocked from light as
much as a second area by the first electrode extension part,
and the first area can be larger than the second area.

[0019] The initialization transistor and the compensation
transistor included in each of the first color pixel and the
second color pixel can be entirely blocked from light by the
first electrode extension part, the initialization transistor
included in the third color pixel can be entirely blocked from
light by the first electrode extension part, and the compen-
sation transistor included in the third color pixel can be
partially blocked from light by the first electrode extension
part.

[0020] The OLED display can be a mono color display
device.
[0021] The initialization transistor and the compensation

transistor included in each of the first color pixel and the
second color pixel can be entirely blocked from light by the
first electrode extension part, and the initialization transistor
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and the compensation transistor included in the third color
pixel may not be blocked from light by the first electrode
extension part.

[0022] The first color pixel can be a red pixel, the second
color pixel can be a green pixel, and the third color pixel can
be a blue pixel.

[0023] A plurality of organic light emitting layers included
in the plurality of pixels which are adjacent to each other can
be formed at a minimum interval allowed by a depositing
mask.

[0024] The first electrode can be configured to have a
minimum size including: an area overlapped with an area in
which the organic light emitting layer is formed; the first
electrode extension part; and a contact part applied with an
electrical signal.

[0025] The OLED display can include a low power con-
sumption mode driven at a lower frequency, and a time in
which the storage capacitor holds a recoded voltage in the
low power consumption mode can be longer than a time in
which the storage capacitor holds the recorded voltage upon
a normal driving.

[0026] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a plurality of pixels formed in
a plurality of intersection areas of a plurality of data lines
and a plurality of scan lines. Each of the pixels includes: a
storage capacitor configured to store a data voltage; at least
one target transistor having one end electrically connected to
a current path of the storage capacitor; an organic light
emitting layer; and a first electrode of an OLED formed over
the organic light emitting layer. The first electrode includes
a first electrode extension configured to block at least a
portion of the target transistor from light.

[0027] In the above OLED display, each of the pixels
further includes an initialization transistor having a first end
electrically connected to a first end of the storage capacitor
and a second end electrically connected to an initialization
voltage line, wherein the target transistor includes the ini-
tialization transistor.

[0028] In the above OLED display, each of the pixels
further includes: a driving transistor configured to adjust an
amount of current flowing in the OLED; and a compensation
transistor having a first end electrically connected to a gate
electrode of the driving transistor and the first end of the
storage capacitor, and a second end electrically connected to
a first end of the driving transistor, wherein the target
transistor includes the initialization transistor and the com-
pensation transistor.

[0029] In the above OLED display, at least one of the
initialization transistor and the compensation transistor
includes a plurality of gate electrodes.

[0030] In the above OLED display, each of the pixels
corresponds to one among a first color pixel, a second color
pixel, and a third color pixel, wherein the first electrode
extension is further configured to block the initialization and
compensation transistors included in each of the first and
second color pixels from the light by as much as a first area,
wherein the first electrode extension is further configured to
block the initialization and compensation transistors
included in the third color pixel from the light by as much
as a second area, and wherein the first area is larger than the
second area.

[0031] In the above OLED display, the first electrode
extension is further configured to completely block the
initialization and compensation transistors included in each
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of the first and second color pixels from the light, wherein
the first electrode extension is further configured to com-
pletely block the initialization transistor included in the third
color pixel from the light, and wherein the first electrode
extension is further configured to partially block the com-
pensation transistor included in the third color pixel from the

light.

[0032] The above OLED display comprises a mono color
display device.
[0033] In the above OLED display. the first electrode

extension is further configured to completely block the
initialization and compensation transistors included in each
of the first and second color pixels from the light, wherein
the first electrode extension is further configured to not
block the initialization and compensation transistors
included in the third color pixel from the light.

[0034] In the above OLED display, the first, second and
third colors respectively include red, green, and blue.
[0035] In the above OLED display, a first organic light
emitting layer of one of the pixels is adjacent to a second
organic emitting layer, wherein the first and second organic
light emitting layers have a minimum interval therebetween
formed by a depositing mask.

[0036] In the above OLED display, the first electrode is
formed over the organic light emitting layer and includes:
the first electrode extension; and a contact configured to be
applied with an electrical signal.

[0037] In the above OLED display, the OLED display is
configured to be driven in a low power consumption mode
at a first frequency below a predetermined frequency,
wherein a time in which the storage capacitor holds a
recoded voltage in the low power consumption mode is
greater than a time in which the storage capacitor holds the
recorded voltage upon a normal driving.

[0038] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a storage capacitor having a
first end electrically connected to a power source and
configured to store a data voltage; a target transistor having
a first end electrically connected to a second end of the
storage capacitor; an OLED configured to receive the data
voltage from the storage capacitor and including a first
electrode, wherein the first electrode includes a first elec-
trode extension formed over a portion of the target transistor
and configured to block at least a portion of the target
transistor from light.

[0039] In the above OLED display, the target transistor
includes: a compensation transistor including a drain elec-
trode electrically connected to the second end of the storage
capacitor; and an initialization transistor including a drain
electrode electrically connected to the second end of the
storage capacitor.

[0040] The above OLED display further comprises a plu-
rality of pixels each including the target transistor, wherein
the first electrode extension overlaps the target transistor of
each pixel in the depth dimension of the OLED display.
[0041] In the above OLED display, the compensation
transistor includes first to third compensation transistors
overlapping the first electrode extension in the depth dimen-
sion.

[0042] In the above OLED display, the initialization tran-
sistor includes first to third initialization transistors overlap-
ping the first electrode in the depth dimension.

[0043] In the above OLED display, the OLED further
includes an organic light emitting layer overlapping the first
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electrode and the first electrode extension in the depth
dimension of the OLED display.

[0044] In the above OLED display, the first electrode has
four sides, and wherein the first electrode extension is
formed adjacent to three of the four sides of the first
electrode.

[0045] In the above OLED display, the light includes
external light or leakage light from a plurality of pixels other
than a selected pixel including the OLED.

[0046] According to at least one of the disclosed embodi-
ments, the OLED display can minimize the flicker phenom-
enon even while using the low frequency driving.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] FIG. 1 is a circuit diagram of one pixel included in
an OLED display according to an exemplary embodiment.
[0048] FIG. 2 is a timing diagram of a signal applied to the
pixel according to an exemplary embodiment.

[0049] FIG. 3 is a plan view of the pixel according to an
exemplary embodiment.

[0050] FIG. 4 is a cross-sectional view taken along a line
W-W' of FIG. 3.

[0051] FIG. 5 is a diagram illustrating an arrangement of
a plurality of transistors included in a plurality of pixels
according to an exemplary embodiment.

[0052] FIG. 6 is a drawing illustrating a structure and an
arrangement of an anode electrode according to a first
exemplary embodiment.

[0053] FIG. 7 is a drawing illustrating a structure and an
arrangement of an anode electrode according to a second
exemplary embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0054] In the following detailed description, the described
technology will be described more fully hereinafter with
reference to the accompanying drawings, in which exem-
plary embodiments are shown

[0055] As those skilled in the art would realize, the
described embodiments can be modified in various different
ways, all without departing from the spirit or scope of the
described technology.

[0056] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. Like refer-
ence numerals designate like elements throughout the speci-
fication. 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 can also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0057] In addition, throughout the specification, 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. In addition, throughout
the specification, when an element is referred to as being
“on” another element, it means that the element is positioned
on or below of a target portion, and does not necessarily
mean that the element is positioned at an upper side based
on a gravity direction. In this disclosure, the term “substan-
tially” includes the meanings of completely, almost com-
pletely or to any significant degree under some applications
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and in accordance with those skilled in the art. Moreover,
“formed on” can also mean “formed over.” The term “con-
nected” can include an electrical connection.

[0058] FIG. 1 is a circuit diagram of one pixel included in
an OLED display according to an exemplary embodiment.

[0059] As shown in FIG. 1, one pixel 1 of the OLED
display according to the exemplary embodiment includes a
plurality of signal lines 151, 152, 153, 158, 171, 172, and
192, a plurality of transistors T1, T2, T3, T4, T5, T6, and T7
connected to the plurality of signal lines, a storage capacitor
Cst, and an OLED.

[0060] The transistors T1, T2, T3, T4, T5, T6, and T7
includes a driving transistor T1, a switching transistor T2, a
compensation transistor T3, an initialization transistor T4,
an operation control transistor T5, a light emission control
transistor T6, and a bypass transistor T7.

[0061] The signal lines 151, 152, 153, 158, 171, 172, and
192 includes a scan line 151 that transfers a scan signal GW,
a scan line 152 that transfers a scan signal GI to the
initialization transistor T4, a light emission control line 153
that transfers a light emission control signal EM to the
operation control transistor TS and the light emission control
transistor T6, a bypass control line 158 that transfers a
bypass signal GB to the bypass transistor T7, a data line 171
that intersects with the scan line 151 and transfers a data
signal Dm, a driving voltage line 172 that transfers a driving
voltage ELVDD and is formed to be substantially in parallel
to the data line 171, and an initialization voltage line 192 that
transfers an initialization voltage Vint initializing the driving
transistor T1.

[0062] A gate electrode G1 of the driving transistor T1 is
connected to one end Cstl of the storage capacitor Cst, a
source electrode S1 of the driving transistor T1 is connected
to the driving voltage line 172 via the operation control
transistor T5, and a drain electrode D1 of the driving
transistor T1 is electrically connected to an anode of the
OLED via the light emission control transistor T6. The
driving transistor T1 receives the data signal Dm in response
to a switching operation of the switching transistor T2 and
supplies a driving current I, to the OLED.

[0063] A gate electrode G2 of the switching transistor T2
1s connected to the scan line 151, a source electrode S2 of
the switching transistor T2 is connected to the data line 171,
and a drain electrode D2 of the switching transistor T2 is
connected to the source electrode S1 of the driving transistor
T1 and is connected to the driving voltage line 172 via the
operation control transistor T5. The switching transistor T2
is turned on in response to the scan signal GW received
through the scan line 151 to perform a switching operation
that transfers the data signal Dm transferred to the data line
171 to the source electrode Si of the driving transistor T1.

[0064] A gate electrode G3 of the compensation transistor
T3 is connected to the scan line 151, a source electrode S3
of the compensation transistor T3 is connected to the drain
electrode D1 of the driving transistor T1 and is connected to
the anode of the OLED via the light emission control
transistor T6, and a drain electrode D3 of the compensation
transistor T3 is connected together to a drain electrode D4 of
the initialization transistor T4, one end Cstl of the storage
capacitor Cst, and the gate electrode G1 of the driving
transistor T1. The compensation transistor T3 is turned on in
response to the scan signal GW received through the scan
line 151 to connect the gate electrode G1 and the drain
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electrode D1 of the driving transistor T1 to each other, which
causes the driving transistor T1 to be diode-connected.
[0065] A gate electrode G4 of the initialization transistor
T4 is connected to the scan line 152, a source electrode S4
of the initialization transistor T4 is connected to the initial-
ization voltage line 192, and a drain electrode D4 of the
initialization transistor T4 is connected together to one end
Cstl of the storage capacitor Cst and the gate electrode G1
of the driving transistor T1 via the drain electrode D3 of the
compensation transistor T3. The initialization transistor T4
is turned on in response to the scan signal GI received
through the scan line 152 to transfer the initialization voltage
Vint to the gate electrode G1 of the driving transistor T1,
thereby performing an initialization operation initializing
the gate voltage of the gate electrode G1 of the driving
transistor T1.

[0066] A gate electrode T5 of the operation control tran-
sistor T5 1s connected to the light emission control line 153,
a source electrode S5 of the operation control transistor T35
is connected to the driving voltage line 172, and a drain
electrode D5 of the operation control transistor T5 is con-
nected to the source electrode S1 of the driving transistor T1
and the drain electrode S2 of the switching transistor T2.
[0067] A gate electrode T6 of the light emission control
transistor T6 is connected to the light emission control line
153, a source electrode S6 of the light emission control
transistor T6 is connected to the drain electrode D1 of the
driving transistor T1 and the source electrode S3 of the
compensation transistor T3, and a drain electrode D6 of the
light emission control transistor T6 is electrically connected
to the anode of the OLED. The operation control transistor
T5 and the light emission control transistor T6 are substan-
tially simultaneously (or concurrently) turned on in response
to the light emission control signal EM transferred through
the light emission control line 153, and as a result, the
driving voltage ELVDD is compensated by the driving
transistor T1 diode-connected and is transferred to the
OLED.

[0068] A gate electrode G7 of the bypass transistor T7 is
connected to the bypass control line 158, a source electrode
S7 of the bypass transistor T7 is connected together to the
drain electrode D6 of the light emission control transistor T6
and the anode of the OLED, and a drain electrode D7 of the
bypass transistor T7 is connected together to the initializa-
tion voltage line 192 and the source electrode S4 of the
initialization transistor T4. Depending on the exemplary
embodiments, the bypass control line 158 is connected to the
scan line 152, such that the bypass signal GB can be
substantially equal to the scan signal GI.

[0069] The other end Cst2 of the storage capacitor Cst is
connected to the driving voltage line 172, and a cathode of
the OLED is connected to a common voltage line 741 that
transfers a common voltage ELVSS.

[0070] Meanwhile, the exemplary embodiment shows
seven transistors and one capacitor structure including the
bypass transistor T7, but the described technology is not
limited thereto. The number of transistors and the number of
capacitors can be variously changed.

[0071] Hereinafter, a detailed operation process of one
pixel of the OLED display according to the exemplary
embodiment will be described in detail with reference to
FIG. 2.

[0072] FIG. 2 is a timing diagram of a signal applied to the
pixel according to an exemplary embodiment.
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[0073] As shown in FIG. 2, first, the scan signal GI of a
low level is supplied through the scan line 152 during an
initialization period. Then, the initialization transistor T4 is
turned on in response to the scan signal GI of the low level,
the initialization voltage Vint is connected to the gate
electrode G1 of the driving transistor T1 through the ini-
tialization transistor T4 from the initialization voltage line
192, and the driving transistor T1 is initialized by the
initialization voltage Vint.

[0074] Thereafter, a scan signal GW of a low level is
supplied through the scan line 151 during a data record
period. Then, the switching transistor T2 and the compen-
sation transistor T3 are turned on in response to the scan
signal GW of the low level. In this case, the driving
transistor T1 is diode-connected by the turned-on compen-
sation transistor T3 and is forward-biased

[0075] Then, a compensation voltage Dm+Vth including a
threshold voltage Vth of the driving transistor T1 (Vth is a
negative value) reduced from the data signal Dm supplied
from the data line 171 is applied to the gate electrode G1 of
the driving transistor T1. Here, the data signal Dm is a data
voltage. The driving voltage ELVDD and the compensation
voltage Dm+Vth are applied to both ends of the storage
capacitor Cst, and charges corresponding to a voltage dif-
ference of both ends are stored in the storage capacitor Cst.
[0076] Thereafter, the light emission control signal EM
supplied from the light emission control signal 153 during a
light emission period is changed from a high level to a low
level. Then, the operation control transistor T5 and the light
emission control transistor T6 are turned on by the light
emission control signal EM of a low level during the light
emission period.

[0077] Then, a driving current I, according to a voltage
difference between the gate voltage of the gate electrode G1
of the driving transistor T1 and the driving voltage ELVDD
is generated, and the driving current 1, is supplied to the
OLED through the light emission control transistor T6.
[0078] By the storage capacitor Cst during the light emis-
sion period, a voltage of the gate electrode G1 of the driving
transistor T1 becomes ELVDD+(Dm+Vth), and a voltage of
the source electrode S1 thereof becomes ELVDD. Therefore,
a gate-source voltage Vgs of the driving transistor T1
becomes Dm+Vth. Since the driving current of the transistor
is substantially proportional to a square of a value obtained
by subtracting the threshold voltage Vth from the gate-
source voltage Vgs, it is substantially proportional to a
square value of the data signal Dm. Therefore, the driving
current 1, is determined regardless of the threshold voltage
Vth of the driving transistor T1.

[0079] The bypass transistor T7 receives the bypass signal
GB from the bypass control line 158. The bypass signal GB
is a predetermined level of voltage which can always turn off
the bypass transistor T7. And the bypass transistor T7
transfers a transistor-off level of voltage to the gate electrode
(7, such that the bypass transistor T7 is always turned-off
and some of the driving current 1, exits through the bypass
transistor T7 as a bypass current 1., in a state in which the
bypass transistor T7 is turned-off.

[0080] Also in a case in which a minimum current of the
driving transistor T1 displaying a black image flows as the
driving current, if the OLED emits light, the black image is
not properly displayed. Therefore, the bypass transistor T7
of the OLED display according to the exemplary embodi-
ment can diffuse some of the minimum current of the driving
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transistor T1 to other current paths other than a current path
of the OLED side, as the bypass current I, Here, the
minimum current of the driving transistor T1 means a
current in the condition in which the gate-source voltage Vgs
of the driving transistor T1 is less than the threshold voltage
Vth to thereby turn off the driving transistor T1. As
described above, a minimum driving current (e.g., a current
of about 10 pA or less) in the condition in which the driving
transistor T1 is turned-off is transferred to the OLED and is
represented by an image of black luminance. If the minimum
driving current displaying the black image flows, an influ-
ence of a bypass transfer of the bypass current I, is great,
while if a large driving current displaying an image such as
a normal image or a white image flows, the influence of the
bypass current I, can be almost insignificant. Therefore, in
the case in which the driving current displaying the black
image flows, a light emission current I,,; of the OLED,
which is substantially equal to the driving current I, minus
a current amount of the bypass current 1, exiting through
the bypass transistor T7, has a minimum current amount of
a level capable of surely representing the black image.
Therefore, a contrast ratio can be improved by implementing
a substantially exact black luminance image using the
bypass transistor T7. The bypass signal GB is substantially
equal to the scan signal GI in FIG. 2, but is not limited
thereto. The scan signal can be a previous stage scan signal
and the scan signal GW can be a current stage scan signal.
[0081] FIG. 3 is a plan view of the pixel according to an
exemplary embodiment.

[0082] First, as shown in FIGS. 1 and 3, the OLED display
according to the exemplary embodiment applies the scan
signal GW, the scan signal GI, the light emission control
signal EM, and the bypass signal GB, respectively, and
includes the scan line 151, the scan line 152, the light
emission control line 153, and the bypass control line 158
which are formed along a row direction. In addition, the
OLED display according to the exemplary embodiment
includes the data line 171 and the driving voltage line 172
which intersect with the scan line 151, the scan line 152, the
light emission control line 153, and the bypass control line
158, and apply the data signal Dm and the driving voltage
ELVDD, respectively, to the pixel 1. The initialization
voltage Vint is transferred to the compensation transistor T3
via the initialization transistor T4 from the initialization
voltage line 192.

[0083] In addition, in the pixel 1, the driving transistor T1,
the switching transistor T2, the compensation transistor T3,
the initialization transistor T4, the operation control transis-
tor T5, the light emission control transistor T6, the bypass
transistor T7, the storage capacitor Cst, and the OLED are
formed. The OLED includes an anode, an organic light
emitting layer, and a cathode. In this case, in an OLED
display according to a first exemplary embodiment, the
compensation transistor T3 and the initialization transistor
T4 are configured as a transistor having a multi gate struc-
ture in order to effectively block a leakage current.

[0084] A channel of each of the driving transistor T1, the
switching transistor T2, the compensation transistor T3, the
initialization transistor T4, the operation control transistor
T5, the light emission control transistor T6, and the bypass
transistor T7 can be formed in one connected semiconductor,
and the semiconductor can be formed so as to be bent in
various shapes. The above-mentioned semiconductor can be
formed of a polycrystalline semiconductor material or an
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oxide semiconductor material. The oxide semiconductor
material can include an oxide including titanium (Ti), haf-
nium (Hf), zirconium (Zr), aluminum (Al), tantalum (Ta),
germanium (Ge), zinc (Zn), gallium (Ga), tin (Sn) or indium
(In), and any one of zinc oxide (ZnO), indium-gallium-zinc
oxide (InGaZnO,), indium-zinc oxide (Zn—In—O0), zinc-
tin oxide (Zn—Sn—O) indium-gallium oxide (In—Ga—0),
indium-tin oxide (In—Sn—O0), indium-zirconium oxide
(In—Zr—0), indium-zirconium-zinc oxide(In—Zr—7n—
0), indium-zirconium-tin oxide (In—Zr—Sn—O0), indium-
zirconium-gallium oxide (In—Zr—Ga—0), indium-alumi-
num oxide (In—Al—O), indium-zinc-aluminum oxide
(In—Zn—Al1—0), indium-tin-aluminum oxide (In—Sn—
Al—0), indium-aluminum-gallium oxide (In—Al—Ga—
0), indium-tantalum oxide (In—Ta—0), indium-tantalum-
zine oxide(In—Ta—Zn—O0), indium-tantalum-tin oxide
(In—Ta—Sn—0), indium-tantalum-gallium oxide (In—
Ta—Ga—O0), indium-germanium oxide (In—Ge—O0),
indium-germanium-zinc oxide (In—Ge—7n—0), indium-
germanium-tin oxide (In—Ge—Sn—O), indium-germa-
nium-gallium oxide (In—Ge—Ga—0), titanium-indium-
zine oxide (Ti—In—Zn—O0), hafnium-indium-zinc oxide
(Hf—In—7n—0), which are complex oxides thereof. In a
case in which the semiconductor is formed of an oxide
semiconductor material, a separate passivation layer can be
added in order to protect the oxide semiconductor material
which is vulnerable to an external environment such as high
temperature, or the like.

[0085] The semiconductor includes a channel which is
channel-doped with N-type impurities or P-type impurities,
and a source doping part and a drain doping part which are
formed on both sides of the channel and have a doping
amount larger than the doped impurities which are doped on
the channel. According to the described technology, the
source doping part and the drain doping part correspond to
the source electrode and the drain electrode, respectively.
The source electrode and the drain electrode formed in the
semiconductor can be formed by doping only the corre-
sponding region. In addition, a region between the source
electrodes and the drain electrodes of different transistors in
the semiconductor is also doped, thereby making it possible
to electrically connect the source electrode and the drain
electrode to each other.

[0086] As shown in FIG. 3, a channel 131 includes a
driving channel 131a formed in the driving transistor T1, a
switching channel 1315 formed in the switching transistor
T2, a compensation channel 131¢ formed in the compensa-
tion transistor T3, an initialization channel 1314 formed in
the initialization transistor T4, an operation control channel
131e formed in the operation control transistor T5, a light
emission control channel 131f formed in the light emission
control transistor T6, and a bypass channel 131g formed in
the bypass transistor T7.

[0087] The driving transistor T1 includes the driving chan-
nel 131a, a driving gate electrode 1554, a driving source
electrode 136a, and a driving drain electrode 137a. The
driving channel 1314 is curved and can have a meandering
shape or a zigzag shape. As such, by forming the driving
channel 131¢ having the curved shape, the driving channel
131a can be formed to be long in a narrow space. Therefore,
a driving range of the gate voltage Vg applied to the driving
gate electrode 155a is widened by the driving channel 131
formed to be long. Since the driving range of the gate
voltage Vg is wide, a gray scale of light emitted from the
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OLED can be more precisely controlled by changing mag-
nitude of the gate voltage Vg, and as a result, resolution of
the OLED display can be increased and display quality
thereof can be improved. By variously deforming the shape
of the above-mentioned driving channel 131a, various
exemplary embodiments such as ‘inverse S’, *S’, “W’, etc.
can be implemented.

[0088] The driving gate electrode 155a overlaps the driv-
ing channel 131a, and the driving source electrode 1364 and
the driving drain electrode 137a are each formed so as to be
adjacent to both sides of the driving channel 131a. The
driving gate electrode 1554 is connected to a first data
connection member 174 through a contact hole (not shown).

[0089] Meanwhile, the switching transistor T2 includes a
switching channel 1315, a switching gate electrode 1556, a
switching source electrode 1365, and a switching drain
electrode 137b. The switching gate electrode 1555, which is
a part extended downwardly from the scan line 151, over-
lapped the switching channel 1315. The switching source
electrode 1364 and the switching drain electrode 137b are
each formed so as to be adjacent to both sides of the
switching channel 1315. The switching source electrode
1365 is connected to the data line 171 through the contact
hole.

[0090] Three compensation transistors T3 are formed to
prevent a leakage current, and include a first compensation
transistor T3-1, a second compensation transistor T3-2, and
a third compensation transistor T3-3 which are adjacent to
each other. The first compensation transistor T3-1 is posi-
tioned around the scan line 151, and the second compensa-
tion transistor T3-2 is positioned around an upper protrusion
part of the scan line 151. In addition, the third compensation
transistor T3-3 is positioned around a lower protrusion part
of the scan line 151. The first compensation transistor T3-1
includes a first compensation channel 131c1, a first com-
pensation gate electrode 155¢1, a first compensation source
electrode 136¢1, and a first compensation drain electrode
137¢1 The second compensation transistor T3-2 includes a
second compensation channel 131¢2, a second compensa-
tion gate electrode 155¢2, a second compensation source
electrode 136¢2, and a second compensation drain electrode
137¢2. In addition, the third compensation transistor T3-3
includes a third compensation channel 131¢3, a third com-
pensation gate electrode 155¢3, a third compensation source
electrode 136¢3, and a third compensation drain electrode
137¢3.

[0091] The first compensation gate electrode 155¢1, which
is a part of the scan line 151, overlaps the first compensation
channel 131¢1. The first compensation source electrode
136¢1 and the first compensation drain electrode 137¢1 are
each formed so as to be adjacent to both sides of the first
compensation channel 131¢1. The first compensation source
electrode 136¢1 is connected to a light emission control
source electrode 136f, and the first compensation drain
electrode 137¢1 is connected to the second compensation
source electrode 136¢2.

[0092] The second compensation gate electrode 155¢2,
which is a protrusion part upwardly protruding from the scan
line 151, overlaps the second compensation channel 131¢2.
The second compensation source electrode 136¢2 and the
second compensation drain electrode 137¢2 are each formed
so as to be adjacent to both sides of the second compensation
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channel 131¢2. The second compensation drain electrode
137¢2 is connected to the first data connection member 174
through the contact hole.

[0093] The third compensation gate electrode 155¢3 over-
laps the third compensation channel 131¢3, and the third
compensation source electrode 136¢3 and the third compen-
sation drain electrode 137¢3 are each formed so as to be
adjacent to both sides of the third compensation channel
131¢3. The third compensation drain electrode 137¢3 is
connected to the first compensation source electrode 136¢1.
[0094] Three initialization transistors T4 are formed to
prevent the leakage current, and include a first initialization
transistor T4-1, a second initialization transistor T4-2, and a
third initialization transistor T4-3 which are adjacent to each
other. The first initialization transistor T4-1 is positioned
around the scan line 152, and the second initialization
transistor T4-2 is positioned around a left protrusion part of
the scan line 152. The third initialization transistor T4-3 is
positioned around a right protrusion part of the scan line
152. The first initialization transistor T4-1 includes a first
initialization channel 13141, a first initialization gate elec-
trode 15541, a first initialization source electrode 13641, and
a first initialization drain electrode 13741, and the second
initialization transistor T4-2 includes a second initialization
channel 13142, a second initialization gate electrode 15542,
a second initialization source electrode 13642, and a second
initialization drain electrode 13742. In addition, the third
initialization transistor T4-3 includes a third initialization
channel 13143, a third initialization gate electrode 15543, a
third initialization source electrode 13643, and a third ini-
tialization drain electrode 13743.

[0095] The first initialization gate electrode 15541, which
is a part of the scan line 152, overlaps the first initialization
channel 13141 and is each formed so as to be adjacent to
both sides of the first initialization channel 131d1. The first
initialization source electrode 13641 is connected to a sec-
ond data connection member 175 through the contact hole,
and the first initialization drain electrode 13741 is connected
to the second initialization source electrode 13642,

[0096] The second initialization gate electrode 15542,
which is a protrusion part downwardly protruding from the
scan line 152, overlaps the second initialization channel
13142. The second initialization source electrode 13642 and
the second initialization drain electrode 13742 are each
formed so as to be adjacent to both sides of the second
initialization channel 13142.

[0097] Similarly, the third initialization gate electrode
15543, which is a protrusion part downwardly protruding
from the scan line 152, is overlapped with the third initial-
ization channel 13143, and the third initialization source
electrode 13643 and the third initialization drain electrode
13743 are each formed so as to be adjacent to both sides of
the third initialization channel 131d3. The third initialization
drain electrode 13743 is connected to the first data connec-
tion member 174 through the contact hole.

[0098] As such, the three compensation transistors, that is,
the first compensation transistor T3-1, the second compen-
sation transistor T3-2, and the third compensation transistor
T3-3 are formed. And three initialization transistors T4, that
1s, the first initialization transistor T4-1, the second initial-
ization transistor T4-2, and the third initialization transistor
T4-3 are formed, thereby making it possible to effectively
(or substantially) prevent the charges from exiting from the
storage capacitor Cst.
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[0099] The operation control transistor T5 includes an
operation control channel 131e, an operation control gate
electrode 155¢, an operation control source electrode 136e,
and an operation control drain electrode 137¢. The operation
control gate electrode 155¢, which is a part of the light
emission control line 153, overlaps the operation control
channel 131e. And the operation control source electrode
136e and the operation control drain electrode 137e are each
formed so as to be adjacent to both sides of the operation
control channel 131e. The operation control source electrode
136e is connected to a part of the driving voltage line 172
through the contact hole.

[0100] The light emission control transistor T6 includes a
light emission control channel 131/, a light emission control
gate electrode 155/ a light emission control source electrode
1367, and a light emission control drain electrode 137/ The
light emission control gate electrode 155/, which is a part of
the light emission control line 153, overlaps the light emis-
sion control channel 131/ The light emission control source
electrode 136/ and the light emission control drain electrode
137f are each formed so as to be adjacent to both sides of the
light emission control channel 131/

[0101] The bypass transistor T7 includes a bypass channel
131g, a bypass gate electrode 155g, a bypass source elec-
trode 136g, and a bypass drain electrode 137g. The bypass
gate electrode 155g, which is a part of the bypass control line
158, overlaps the bypass channel 131g, and the bypass
source electrode 136g and the bypass drain electrode 137g
are each formed so as to be adjacent to both sides of the
bypass channel 131g.

[0102] One end of the driving channel 131a of the driving
transistor T1 is connected to the switching drain electrode
13756 and the operation control drain electrode 137¢, and the
other end of the driving channel 131a is connected to the
compensation source electrode 136¢ and the light emission
control source electrode 136f.

[0103] The storage capacitor Cst includes a first storage
electrode 1554 and a second storage electrode 156 which are
formed while having a second insulating layer 142 therebe-
tween. The first storage electrode 155« corresponds to the
driving gate electrode 1554, and the second storage elec-
trode 156, which is a part extended from the storage line,
occupies an area wider than the driving age electrode 155a
and fully covers the driving gate electrode 155a. Here, the
second insulating layer 142 is a dielectric, and storage
capacitance is determined by charges stored in the storage
capacitor Cst and a voltage between both electrodes 155a
and 156. As such, by using the driving gate electrode 1554
as the first storage electrode 1554, a space in which the
storage capacitor can be formed can be secured in a space
which is narrowed by the driving channel 131a occupying a
large area in the pixel.

[0104] The second storage electrode 156 is connected to
the driving voltage line 172 through a contact and is applied
with the driving voltage ELVDD.

[0105] FIG. 4 is a cross-sectional view taken along a line
IV-IV' of FIG. 3.

[0106] Referring to F1G. 4, a buffer layer 120 is formed on
a substrate 110. The substrate 110 can be formed of an
insulating substrate formed of glass, quartz, ceramic, plastic,
or the like. The buffer layer 120 can serve to improve
property of a polycrystalline semiconductor and reduce
stress applied to the substrate 110 by blocking impurities
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from the substrate 110 upon a crystallization process for
forming the polycrystalline semiconductor.

[0107] The semiconductor including the driving channel
131a, the switching channel 1315, the compensation channel
131¢, the initialization channel 1314, the operation control
channel 131e, the light emission control channel 131/, and
the bypass channel 131g is formed on the buffer layer 120.
In the semiconductor, the driving source electrode 136a and
the driving drain electrode 1374 are formed on both sides of
the driving channel 131a, and the switching source electrode
1360 and the switching drain electrode 1375 are formed on
both sides of the switching channel 1315. In addition, the
first compensation source electrode 136¢1 and the first
compensation drain electrode 137¢1 are formed on both
sides of the first compensation channel 131c1, the second
compensation source electrode 136¢2 and the second com-
pensation drain electrode 137¢2 are formed on both sides of
the second compensation channel 131¢2. The first initial-
ization source electrode 13641 and the first initialization
drain electrode 137d1 are formed on both sides of the first
initialization channel 131d41. The second initialization
source electrode 13642 and the second initialization drain
electrode 13742 are formed on both sides of the second
initialization channel 131d2. The operation control source
electrode 136e¢ and the operation control drain electrode
137¢ are formed on both sides of the operation control
channel 131e, and the light emission control source elec-
trode 136/ and the light emission control drain electrode
137/ are formed on the both sides of the light emission
control channel 131/ In addition, the bypass source elec-
trode 136g and the bypass drain electrode 137g are formed
on both sides of the bypass channel 131g.

[0108] In addition, the third compensation source elec-
trode 136¢3 and the third compensation drain electrode
137¢3 are formed on both sides of the third compensation
channel 131¢3. The third initialization source electrode
13643 and the third initialization drain electrode 13743 are
formed on both sides of the third initialization channel
13143.

[0109] A first gate insulating layer 141 covering the semi-
conductor is formed on the semiconductor. A first gate
wiring including the previous stage scan line 152 including
the first initialization gate electrode 15541, the second
initialization gate electrode 15542, and the third initializa-
tion gate electrode 15543 is formed on the first insulating
layer 141. The scan line 151 including the first compensation
gate electrode 155¢1, the second compensation gate elec-
trode 155¢2, and the third compensation gate electrode
155¢3 is also formed on the first insulating layer 141.
[0110] The second gate insulating layer 142 covering the
first gate wiring and the first gate insulating layer 141 is
formed on the first gate wiring and the first gate insulating
layer 141. The first gate insulting layer 141 and the second
gate insulating layer 142 can be formed of silicon nitride
(SiNx) or silicon oxide (Si0,).

[0111] The storage line is formed in parallel to the scan
line 151 on the second gate insulating layer 142. A second
gate wiring (not shown) including the second storage elec-
trode 156, which is a part extended from the storage line, can
be formed on the second gate insulating layer 142.

[0112] An interlayer insulating layer 160 is formed on the
second gate insulating layer 142 or the second gate wiring
(not shown). The interlayer insulating layer 160 can be
formed of silicon nitride (SiNx) or silicon oxide (Si0,).
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[0113] A contact hole is formed in the interlayer insulating
layer 160. On the interlayer insulating layer 160, data
wirings 171, 172, 174, and 175 including the data line 171,
the driving voltage line 172, the first data connection mem-
ber 174, and the second data connection member 175 are
formed.

[0114] A first organic insulating layer 180 covering the
data wirings 171, 172, 174, and 175, and the interlayer
insulating layer 160 is formed on the data wirings 171, 172,
174, and 175, and the interlayer insulating layer 160. The
first organic insulating layer 180 includes a via hole for
connecting an anode of each pixel to the drain electrode 137/
of the light emission control transistor T6. An anode AN_G
[n-1] of the OLED is formed on the first organic insulating
layer 180. The anode can be represented as a first electrode
of the OLED.

[0115] As resolution of the OLED display is increased, it
is difficult to form the anode and the organic light emitting
layer so as to be exactly overlapping each pixel circuit
forming area. Therefore, the anode AN_G[n-1] and the
organic light emitting layer O_G[n-1] shown in FIG. 4 are
illustratively shown based on a pixel G[n] of FIG. 6. The
pixel G[n] of FIG. 6 is a unit pixel area including transistors
T1_GIn], T2_G[n], T3_G[n], T4_G[n], T5_GI[n], T6_G[n],
and T7_G[n] with reference to FIG. 5. A shape and arrange-
ment of the anode and the organic light emitting layer can be
changed for each pixel.

[0116] The anode AN_G[n-1] can be formed of a trans-
parent conductive material such as indium tin oxide (ITO),
indium zinc oxide (1Z0), zinc oxide (ZnQO), indium oxide
(In,0,), or the like, or a reflective metal such as lithium (Li),
calcium (Ca), lithium fluoride/calcium (LiF/Ca), lithium
fluoride/aluminum (LiF/Al), aluminum (Al), silver (Ag),
magnesium (Mg), gold (Au), or the like. In a case in which
the anode AN_G[n-1] is formed of the reflective metal of
ITO/Ag/TTO, it exhibits reflectivity of about 90%. There-
fore, the anode AN_G[n-1] can serve to block external light
and leakage light of other pixels.

[0117] The second organic insulating layer 181 is formed
on the first organic insulating layer 180 or the anode
AN_GJn-1]. The second organic insulating layer 181 is also
called as a pixel defined layer that partitions a light emission
area of an organic light emitting element.

[0118] The second organic insulating layer 181 can be
formed of a resin such as polyacrylates or polyimides.
[0119] The organic light emitting layer O_G[n-1] is
formed on the anode AN_G[n-1] in the light emission area
partitioned by the second organic insulating layer 181.
[0120] The organic light emitting layer O_Gln-1] is
formed in a single layer or a multi-layer including one or
more of a light emitting layer, a hole-injection layer (HIL),
a hole-transporting layer (HTL), an electron-transporting
layer (ETL), and an electron-injection layer (EIL).

[0121] In a case in which the organic light emitting layer
O_G[n-1] includes all of the above-mentioned layers, the
hole-injection layer is positioned on the anode electrode
180, on which the hole-transporting layer, the light emitting
layer, the electron-transporting layer, and the electron-injec-
tion layer can be sequentially staked.

[0122] The organic light emitting layer O_G[n-1] can
include a red organic light emitting layer that emits red, a
green organic light emitting layer that emits green, and a
blue organic light emitting layer that emits blue. The red,
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green, and blue organic light emitting layers are formed in
a red pixel, a green pixel, and a blue pixel, respectively, to
implement a color image.

[0123] In addition, the organic light emitting layer O_G
[n-1] stacks the red organic light emitting layer, the green
organic light emitting layer, and the blue organic light
emitting layer all together in the red pixel, the green pixel,
and the blue pixel, and forms a red filter, a green filter, and
a blue filter for each pixel, thereby making it possible to
implement the color image. As another example, a white
organic light emitting layer that emits white is formed in all
of the red pixel, the green pixel, and the blue pixel. And the
red filter, the green filter, and the blue filter are each formed
for each pixel, thereby making it possible to implement the
color image. In a case in which the color image is imple-
mented using the white organic light emitting layer and the
color filter, a deposition mask for depositing the red organic
light emitting layer, the green organic light emitting layer,
and the blue organic light emitting layer on the respective
individual pixels, that is, the red pixel, the green pixel, and
the blue pixel needs not to be used.

[0124] The white organic light emitting layer described in
another example can be formed in a single organic light
emitting layer, and also include a configuration in which a
plurality of organic light emitting layers are stacked to
enable white light emission. By way of example, the white
organic light emitting layer can also include a configuration
in which at least one yellow organic light emitting layer and
at least one blue organic light emitting layer are combined
to enable white light emission, a configuration in which at
least one cyan organic light emitting layer and at least one
red organic light emitting layer are combined to enable white
light emission, a configuration in which at least one magenta
organic light emitting layer and at least one green organic
light emitting layer are combined to enable white light
emission, and the like,

[0125] A cathode CA is formed on the second organic
insulating layer 181 and the organic light emitting layer
O_G[n-1]. The cathode CA can be formed of a transparent
conductive material such as ITO, 170, Zn0O, In,O,, or the
like, or a reflective metal such as lithium, calcium, lithium
fluoride/calcium, lithium fluoride/aluminum, aluminum, sil-
ver, magnesium, gold, or the like.

[0126] According to the present exemplary embodiment,
the cathode CA can be formed in a plate shape covering an
overall pixel. The cathode CA is applied with a common
voltage ELVSS. The cathode can be represented as a second
electrode of the OLED.

[0127] FIG. 5 is a diagram illustrating an arrangement of
a plurality of transistors included in a plurality of pixels
according to an exemplary embodiment.

[0128] In FIG. 5, six pixels of which one is described in
FIG. 3 are formed. A red pixel R[n] of an n row is formed
on a left upper end, a green pixel G[n] of an n row is formed
on a center upper end, and a blue pixel B[n] of an n row is
formed on a right upper end. Similarly, a red pixel R[n+1]
of an n+1 row is formed on a left lower end, a green pixel
G[n+1] of an n+1 row is formed on a center lower end, and
ablue pixel B[n+1] of an n+1 row is formed on a right lower
end.

[0129] In this case, the red pixel R[n] means a unit pixel
area including transistors T1_R[n], T2_R[n], T3_R[n],
T4_R[n], T5_R[n], T6_R[n], and T7_R[n]. The green pixel
G[n] means a unit pixel area including transistors T1_G[n],
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T2_GIn], T3_G[n], T4_G[n], T5_G[n], T6_GIn], and T7_G
[n]. The blue pixel B[n] means a unit pixel area including
transistors T1_B[n], T2_B[n], T3_B[n], T4_B[n], T5_B[n],
T6_B[n], and T7_B[n]. Each unit pixel area can also be
equally applied to the n+1 row.

[0130] Color of each pixel is illustrative, and is not abso-
lute. A mono color display can also be configured so that all
pixels include only one color.

[0131] The six pixels shown in FIG. § is a minimal unit for
illustrating a shape and an arrangement of the anode accord-
ing to each exemplary embodiment to be described below in
FIGS. 6 and 7. In FIG. 5, only a semiconductor layer and
scan wiring layers 151, 152, 153, and 158, which are
minimal configurations for showing a position of the tran-
sistor of each pixel, are shown, and other electrode layers are
omitted for a clear illustration.

[0132] Electrode layouts of the red pixel R[n| and the
green pixel Gn] are the same as each other, but an electrode
layout of the blue pixel B[n] is configured to be bilaterally
symmetrical with the electrode layout of the green pixel
G[n]. According to another exemplary embodiment, the blue
pixel B[n] can be configured in the same electrode layout as
that of the red pixel R[n] and the green pixel G[n].

[0133] The red pixel R[n] includes the seven transistors
T1_R[n], T2_R[n], T3_R[n], T4_R[n], T5_R[n], T6_R[n],
and T7_R[n], the green pixel G[n] includes the seven
transistors T1_G[n], T2_GIn], T3_G|n], T4_G|n], T5_GIn],
T6_G[n], and T7_GIn], and the blue pixel B[n] includes the
seven transistors T1_B[n], T2_B[n], T3_B[n], T4_B[n],
T5_B[n], T6_B[n], and T7_B[n].

[0134] The red pixel R[n], the green pixel G[n], and the
blue pixel B[n] share a bypass signal GB[n], a scan signal
Gl[n], a scan signal GW[n], and a light emission control
signal EM[n] which are applied to the n row, in the same
signal line.

[0135] Since a similar configuration is applied to the red
pixel R[n+1], the green pixel G[n+1], and the blue pixel
b[n+1] of the n+1 row, a description thereof will be omitted.
[0136] FIG. 6 is a drawing illustrating a structure and an
arrangement of an anode electrode according to a first
exemplary embodiment.

[0137] Referring to FIG. 6, as compared to FIG. 5, anodes
AN_R[n], AN_G[n-1], AN_BJ[n], AN_R[n+1], AN_G[n],
and AN_B[n+1], organic light emitting layers O_R[n], O_G
[n-1], O_B[n], O_R[n+1], O_Gln], and O_B[n+1] are addi-
tionally shown.

[0138] The anode AN_R[n] is included in the red pixel
R[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_R[n] is
formed. The anode AN_R[n] is formed to be extended so as
to include a contact part CNT_R[n]. The contact part CNT_
R[n] is connected to a drain electrode of the light emission
control transistor TR6_R[n] of the red pixel R[n]. According
to the present exemplary embodiment, the anode AN_R][n]
does not include a first electrode extension part.

[0139] In the present exemplary embodiment, the first
electrode extension part means a portion of which an anode
electrode is formed to be extended for blocking light. As
described above, in order to prevent an occurrence of a light
leakage current of a target transistor which is on a current
leakage path of the storage capacitor Cst, there is a need to
block the target transistor from light.

[0140] The target transistor means a transistor having one
end connected to a current path of the storage capacitor Cst.
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[0141] Referring to again FIG. 1, a drain electrode D4 of
the initialization transistor T4 and a drain electrode D3 of the
compensation transistor T3 are connected to one end Cstl of
the storage capacitor Cst. Therefore, since the initialization
transistor T4 and the compensation transistor T3 provide the
current path through which the charges of the storage
capacitor Cst can exit, the initialization transistor T4 and the
compensation transistor T3 correspond to the target transis-
tor. According to the exemplary embodiment of FIGS. 6 and
7, the target transistor is the initialization transistors T4_R
[n], T4_GIn], T4_B[n], T4_R[n+1], T4_G[n+1], and T4_B
[n+1], and the compensation transistors T3_R[n], T3_GJn],
T3_B[n], T3_R[n+1], T3_G[n+1], and T3_B[n+1].

[0142] The same principle can be applied to a pixel circuit
different from the present exemplary embodiment. That is,
in the case in which the transistor forming the current path
is present on one end of the storage capacitor Cst, it can be
determined that the corresponding transistor is the target
transistor of the described technology.

[0143] Since the size of the anode may not be indefinitely
increased in order to block all transistors from light with the
anode, the described technology distinguishes the target
transistor to be blocked from light with the anode from other
transistors. That is, when the size of the anode is uncondi-
tionally extended, the anode of the organic light emitting
element forms a plurality of other electrodes and parasitic
capacitance. Therefore, in some embodiments, a voltage can
change through parasitic capacitance according to voltage
variation of other electrodes and the desired gray scale may
not be represented. In addition, the driving transistor T1 is
formed to be larger than other transistors in order to increase
a driving range, and as a result, the gate electrode G1 of the
driving transistor T1 is also formed to be large. Therefore,
the anode and the gate electrode G1 of the driving transistor
T1 form large parasitic capacitance, and a control of a
driving current amount, which is a role of the driving
transistor T1, may not be appropriately performed. Further,
as the OLED display becomes high in resolution, the anode
is positioned to overlap other pixel areas across the corre-
sponding pixel area, and error caused by parasitic capaci-
tance is randomized.

[0144] Therefore, according to the described technology,
the anode having a minimum size for a maximum aperture
ratio is maintained, and the first electrode extension part
blocking the target transistor from light is further included,
in addition to an area overlapping the area in which the
organic light emitting layer, which is essentially included in
the anode, is formed and the contact part applied with an
electrical signal.

[0145] As described above, since it is preferable to mini-
mize the size of the anode, the size of the first electrode
extension part can also be configured depending on a degree
of blocking the target transistor from light. The size and
configuration of the first electrode extension part are differ-
ent depending on the first exemplary embodiment of FIG. 6
and a second exemplary embodiment of FIG. 7.

[0146] The size of the anode is not unconditionally mini-
mized. In order to achieve the maximum aperture ratio of the
OLED display, the size of the anode can be minimized
within a range including the area in which the organic light
emitting layer is formed. That is, the size of the area of the
formed organic light emitting layer can be a criterion of the
minimization of the size of the anode.
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[0147] The size of the area in which the organic light
emitting layer is formed can be determined by resolution of
the OLED display and a limitation of a configuration of a
fine metal mask (FMM), which is a depositing mask used to
deposit the organic light emitting layer.

[0148] An anode AN_G[n-1] is included in a green pixel
(not shown) of an n-1 row, and is formed in an area
overlapped with an area in which an organic light emitting
layer O_R[n-11] is formed. As described above, as resolu-
tion of the OLED display is increased, the anode AN_G[n-
1] of the n-1 row is formed so as to be overlapped with the
1 row.

[0149] The anode AN_G[n-1] is formed to be extended so
as to include a contact part (not shown). The contact part is
connected to a drain electrode of a light emission control
transistor (not shown) of the green pixel of the n-1 row.
[0150] The anode AN_G[n-1] includes a first electrode
extension part EX_G[n-1]. The first electrode extension part
EX_G[n-1] is configured to overlap an area in which the
initialization transistors T4_R[n], T4_G|n], and T4_B[n],
and the compensation transistors T3_R[n], T3_G[n], and
T3_B[n] are formed. Therefore, the first electrode extension
part EX_G[n-1] can block the initialization transistors T4_R
[n], T4_G[n], and T4_B[n], and the compensation transistors
T3_R([n], T3_Gln], and T3_B|n], which are the target tran-
sistors, from external light and leakage light of other pixels.
[0151] The anode AN_B|n] is included in the blue pixel
Bl[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_B|[n] is
formed. The anode AN_B[n] is formed to be extended so as
to include a contact part CNT_B[n]. The contact part CNT_
Bln] is connected to a drain electrode of the light emission
control transistor TR6_B[n] of the blue pixel B[n].

[0152] The anode AN_B[n] includes a first electrode
extension part EX_B[n]. The first electrode extension part
EX_B[n] is configured to overlap a part of the compensation
transistor T3_B[n+1]. The first electrode extension part
EX_B[n] maintains a minimum distance from other anodes
AN_B[n+1] and AN_G[n] in order to prevent interference
with other anodes AN_B[n+1] and AN_G[n]. Therefore, the
first electrode extension part EX_B[n] can partially block
the compensation transistor T3_B[n+1], which is the target
transistor, from external light and leakage light of other
pixels.

[0153] In addition, the anode AN_B[n] blocks the initial-
ization transistor T4_B[n+1], which is the target transistor
from external light and leakage light of other pixel by an
area overlapping the organic light emitting layer O_B[n].
[0154] The anode AN_R[n+1] is included in the red pixel
R[n+1] of the n+1 row, and is formed in an area overlapping
an area in which the organic light emitting layer O_R[n+1]
is formed. The anode AN_R[n+1] is formed to be extended
so as to include a contact part CNT_R[n+1]. The contact part
CNT_R[n+1] is connected to a drain electrode of the light
emission control transistor TR6_R[n+1] of the red pixel
R[n+1]. According to the present exemplary embodiment,
the anode AN_R[n+1] does not include a first electrode
extension part.

[0155] The anode AN_G[n] is included in the green pixel
G[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_G[n] is
formed. As described above, as resolution of the OLED
display is increased, the anode of the n row is formed so as
to overlap the n+l row.
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[0156] The anode AN_G[n] is formed to be extended so as
to include a contact part CNT_G[n]. The contact part
CNT_GIn] is connected to a drain electrode of the light
emission control transistor TR6_G[n] of the green pixel
G[n] of the n row.

[0157] The anode AN_G|n] includes a first electrode
extension part EX_G[n]. The first electrode extension part
EX_Gln] is configured to overlap an area in which the
initialization transistors T4_R[n+1] and T4_G[n+1], and the
compensation transistors T3_R[n+1] and T3_G[n+1] are
formed. Therefore, the first electrode extension part EX_G
[n] can block the initialization transistors T4_R[n+1] and
T4_G[n+1], and the compensation transistors T3_R[n+1]
and T3_G[n+1], which are the target transistors, from exter-
nal light and leakage light of other pixels.

[0158] The anode AN_B[n+1] is included in the blue pixel
B[n+1] of the n+1 row, and is formed in an area overlapping
an area in which the organic light emitting layer O_B[n+1]
is formed. The anode AN_B[n+1] is formed to be extended
so as to include a contact part CNT_B[n+1]. The contact part
CNT_B[n+1] is connected to a drain electrode of the light
emission control transistor TR6_B[n+1] of the blue pixel
Bln+1].

[0159] The anode AN_B[n+1] includes a first electrode
extension part EX_B[n+1]. The first electrode extension part
EX_B[n+1] is configured to overlap a part of the compen-
sation transistor T3_B[n+1]. The first electrode extension
part EX_B[n+1] maintains a minimum distance from other
anodes AN_B[n] and AN_G[n] in order to prevent interfer-
ence with other anodes AN_B[n] and AN_GJn]. Therefore,
the first electrode extension part EX_B[n+1] can partially
block the compensation transistor T3_B[n+1], which is the
target transistor, from external light and leakage light of
other pixels.

[0160] As a result, according to the first exemplary
embodiment of FIG. 6, by the anodes AN_R[n], AN_G[n-
1], AN_B[n], AN_R[n+1], AN_G[n], and AN_B[n+1], the
initialization transistors T4_R[n], T4_G[n], T4_B[n], T4_R
[n+1], T4_G[n+1], and T4_B[n+1], and the compensation
transistors T3_R[n], T3_G[n], T3_B[n], T3_R[n+1], and
T3_G[n+1], which are the target transistors, are completely
blocked from light, and the compensation transistor T3_B
[n+1] is partially blocked from light.

[0161] In the case in which the first electrode extension
part is applied to other pixel circuits, the compensation
transistor T3_B[n+1], which is the target transistor, can be
completely blocked from light. As described above, the
transistor, which is a target of light blocking, does not come
from names of the initialization transistors and the compen-
sation transistors, but is defined by a relationship with the
storage capacitor.

[0162] In a case of an anode design according to the first
exemplary embodiment of FIG. 6, a flicker phenomenon can
be minimized by a maximum light blocking effect. In
addition, the present exemplary embodiment can be more
effectively applied to a mono color display device in which
a color deviation does not matter.

[0163] In addition, referring to again FIG. 4, during a
process of manufacturing a general OLED display, a prob-
lem in which residues float due to bad adhesive character-
istics between the first organic insulating layer 180 and the
second organic insulating layer 181 can occur. However,
according to the first exemplary embodiment of FIG. 6,
since the anode having a wide area is interposed between the
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first organic insulating layer 180 and the second organic
insulating layer 181, adhesive characteristics are improved,
thereby making it possible to reduce the above-mentioned
problem.

[0164] The configuration of the six pixels shown in FIG.
6, which is one set, can be repeatedly applied to a plurality
of pixels included in the OLED display to thereby configure
a layout.

[0165] FIG. 7 is a drawing illustrating a structure and an
arrangement of an anode electrode according to a second
exemplary embodiment.

[0166] Referring to FIG. 7, as compared to FIG. 6, forms
of the anodes AN2_R[n], AN2_G[n-1], AN2_B|[n], AN2_
R[n+1], AN2_G[n], and AN2_B[n+1] are changed.

[0167] The anode AN2_R[n] is included in the red pixel
R[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_R[n] is
formed. The anode AN2_R[n] is formed to be extended so
as to include a contact part CNT_R[n]. The contact part
CNT_R[n] is connected to a drain electrode of the light
emission control transistor TR6_R[n] of the red pixel R[n].
According to the present exemplary embodiment, the anode
AN2_R[n] does not include a first electrode extension part.
[0168] An anode AN2_G[n-1] is included in a green pixel
(not shown) of an n-1 row, and is formed in an area
overlapping an area in which an organic light emitting layer
O_G[n-1] is formed. As described above, as resolution of
the OLED display is increased, the anode of the n-1 row is
formed so as to be overlapped with the n row.

[0169] The anode AN2_G[n-1] extends so as to include a
contact part (not shown). The contact part is connected to a
drain electrode of a light emission control transistor (not
shown) of the green pixel of the n-1 row.

[0170] The anode AN2_G[n-1] includes a first electrode
extension part EX2_G[n-1]. The first electrode extension
part EX2_G[n-1] is configured to overlap an area in which
the initialization transistors T4_R[n] and T4_G[n], and the
compensation transistors T3_R[n] and T3_GI[n] are formed.
Therefore, the first electrode extension part EX2_G[n-1]
can block the initialization transistors T4_R[n] and T4_G[n],
and the compensation transistors T3_R[n] and T3_GIn],
which are the target transistors, from external light and
leakage light of other pixels.

[0171] The anode AN2_BJ[n] is included in the blue pixel
Bl[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_B|n] is
formed. The anode AN2_B[n] extends so as to include a
contact part CNT_B[n]. The contact part CNT_B[n] is
connected to a drain electrode of the light emission control
transistor TR6_BJ[n] of the blue pixel B[n]. According to the
present exemplary embodiment, the anode AN2_B[n] does
not include a first electrode extension part.

[0172] The anode AN_B[n] blocks the initialization tran-
sistor T4_B[n+1], which is the target transistor from external
light and leakage light of other pixel by an area overlapping
the organic light emitting layer O_B[n].

[0173] The anode AN2_R[n+1]is included in the red pixel
R[n+1] of the n+1 row, and is formed in an area overlapped
with an area in which the organic light emitting layer
O_R[n+1] is formed. The anode AN2_R[n+1] is formed to
be extended so as to include a contact part CNT_R[n+1].
The contact part CNT R[n+1] is connected to a drain
electrode of the light emission control transistor TR6_R[n+
1] of the red pixel R[n+1]. According to the present exem-
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plary embodiment, the anode AN2_R[n+1] does not include
a first electrode extension part.

[0174] The anode AN2_GJn] is included in the green pixel
G[n] of the n row, and is formed in an area overlapping an
area in which the organic light emitting layer O_GJn] is
formed. As described above, as resolution of the OLED
display is increased, the anode of the n row is formed so as
to be overlapping the n+1 row.

[0175] The anode AN2_G[n] extends so as to include a
contact part CNT_G[n]. The contact part CNT_Gln] is
connected to a drain electrode of the light emission control
transistor TR6_G[n]| of the green pixel G[n] of the n row.

[0176] The anode AN2_GIn] includes a first electrode
extension part EX2_G[n]. The first electrode extension part
EX2_G[n] is configured to be overlapped with an area in
which the initialization transistors T4_R[n+1] and T4_G|n+
1], and the compensation transistors T3_R[n+1] and T3_G
[n+1] are formed. Therefore, the first electrode extension
part EX2_GJ[n] can block the initialization transistors T4_R
[n+1] and T4_Gln+1], and the compensation transistors
T3_R[n+1] and T3_G[n+1], which are the target transistors,
from external light and leakage light of other pixels.

[0177] The anode AN2_B[n+1] is included in the blue
pixel B[n+1] of the n+l row, and is formed in an area
overlapping an area in which the organic light emitting layer
O_B[n+1] is formed. The anode AN2_B[n+1] extends so as
to include a contact part CNT_B[n+1]. The contact part
CNT_B[n+1] is connected to a drain electrode of the light
emission control transistor TR6_B[n+1] of the blue pixel
B[n+1]. According to the present exemplary embodiment,
the anode AN2_B[n+1] does not include a first electrode
extension part.

[0178] As a result, according to the second exemplary
embodiment of FIG. 7, by the anodes AN2_R[n], AN2_G
[n-1], AN2_B[n], AN2_R[n+1], AN2_G[n], and AN2_B[n+
1], the initialization transistors T4_R[n], T4_G[n], T4_R[n+
1], T4_G|n+1], and T4_B[n+1], and the compensation
transistors T3_R[n], T3_G[n], T3_R[n+1], and T3_G[n+1],
which are the target transistors, are completely blocked from
light, and the initialization transistor T4_B[n] and the com-
pensation transistors T3_B[n] and T3_B[n+1] are not
blocked from light.

[0179] Although the target transistors included in the blue
pixels B[n] and B[n+1] are configured so as not to be
blocked from light, since a contribution portion for overall
luminance of the blue pixel is low, a flicker which can be
viewed is minimized.

[0180] The OLED display can include a low power con-
sumption mode driven at a lower frequency, and a time in
which the storage capacitor holds a recoded voltage in the
low power consumption mode can be longer than a time in
which the storage capacitor holds the recorded voltage upon
a normal driving. The lower frequency can be a predeter-
mined frequency less than a predetermined frequency.

[0181] As a result of measuring luminance of the OLED
display configured in the layout of FIG. 7, an overall
luminance value of the OLED display is about 681.82
cd/m?). In this case, a luminance value of the red pixel is
about 185.59(cd/m?), which is about 27% of the overall
luminance. A luminance value of the green pixel is about
444.23 (cd/m®), which is about 65% of the overall lumi-
nance. A luminance value of the blue pixel is about 51.99
(cd/m?), which is about 8% of the overall luminance.
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[0182] That is, even though the flicker phenomenon par-
tially occurs in the blue pixel, the user can not view the
flicker phenomenon.

[0183] In the case of an anode design according to the
second exemplary embodiment of FIG. 7, the anodes
included in the same color pixel have the same shape and
size. That is, the anodes included in all red pixels have a first
shape and size, the anodes included in all green pixels have
a second shape and size, and the anodes included in all blue
pixels have a third shape and size. There are favorable
characteristics that the same capacitance is implemented for
the same color pixel and there is no room to cause a color
deviation problem.

[0184] The drawings and the detailed description of the
described technology which are described above are merely
illustrative, are just used for the purpose of describing the
inventive technology, and are not used for qualifying the
meaning or limiting the scope of the present invention,
which is disclosed in the appended claims. Therefore, it will
be appreciated to those skilled in the art that various modi-
fications and are made and other equivalent embodiments
are available. Accordingly, the actual technical protection
scope of the present invention should be determined by the
spirit of the appended claims.

What is claimed is:

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

prising:

a plurality of pixels, wherein each of the pixels corre-
sponds to one among a first color pixel, a second color
pixel, and a third color pixel,

wherein each of the pixels includes:

a storage capacitor configured to store a data voltage;

an initialization transistor having a first end electrically
connected to a first end of the storage capacitor and a
second end electrically connected to an initialization
voltage line;

a driving transistor configured to adjust an amount of
current flowing in the OLED; and

a compensation transistor having a first end electrically
connected to a gate electrode of the driving transistor
and the first end of the storage capacitor, and a second
end electrically connected to a first end of the driving
transistor;

an organic light emitting layer; and

a first electrode of an OLED formed over the organic light
emitting layer, and

wherein a same layer of the first electrode completely
blocks the initialization and compensation transistors
included in each of the first and second color pixels
from light,

wherein the same layer of the first electrode partially
blocks the initialization transistor or the compensation
transistors included in the third color pixel from the
light.

2. The OLED display of claim 1, wherein the first, second

and third colors respectively include red, green, and blue.

3. The OLED display of claim 1, wherein at least one of

the initialization transistor and the compensation transistor
includes a plurality of gate electrodes.
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4. The OLED display of claim 1, wherein a first organic
light emitting layer of one of the pixels is adjacent to a
second organic emitting layer, and wherein the first and
second organic light emitting layers have a minimum inter-
val therebetween formed by a depositing mask.

5. The OLED display of claim 4, wherein the first
electrode is formed over the organic light emitting layer and
includes a contact configured to be applied with an electrical
signal.

g6. The OLED display of claim 1, wherein the OLED
display is configured to be driven in a low power consump-
tion mode at a first frequency below a predetermined fre-
quency, and wherein a time in which the storage capacitor
holds a recorded voltage in the low power consumption
mode is greater than a time in which the storage capacitor
holds the recorded voltage upon a normal driving.

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

a storage capacitor having a first end electrically con-
nected to a power source and configured to store a data
voltage;

an initialization transistor having a first end electrically
connected to a first end of the storage capacitor and a
second end electrically connected to an initialization
voltage line;

a driving transistor configured to adjust an amount of
current flowing in the OLED;

a compensation transistor having a first end electrically
connected to a gate electrode of the driving transistor
and the first end of the storage capacitor, and a second
end electrically connected to a first end of the driving
transistor; and

an OLED configured to receive the data voltage from the
storage capacitor and including a first electrode, and

wherein a same layer of the first electrode partially blocks
the initialization transistor or the compensation tran-
sistors of each pixel from light.

8. The OLED display of claim 7, wherein the same layer
of the first electrode partially overlaps the initialization
transistor or the compensation transistors of each pixel in a
depth dimension of the OLED display.

9. The OLED display of claim 8, wherein the compen-
sation transistor includes first to third compensation transis-
tors overlapping the same layer of the first electrode in the
depth dimension.

10. The OLED display of claim 9, wherein the initializa-
tion transistor includes first to third initialization transistors
overlapping the same layer of the first electrode in the depth
dimension.

11. The OLED display of claim 7, wherein the OLED
further includes an organic light emitting layer overlapping
the first electrode in a depth dimension of the OLED display.

12. The OLED display of claim 7, wherein the first
electrode has four sides, and wherein the same layer of the
first electrode is adjacent to three of the four sides of the first
electrode.

13. The OLED display of claim 7, wherein the light
includes external light or leakage light from a plurality of
pixels other than a selected pixel including the OLED.
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