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(57) ABSTRACT

An organic light emitting diode display includes: a substrate,
a scan line and a previous stage scan line on the substrate to
transmit scan signals; a data line and a driving voltage line
crossing the scan line and to transmit a data voltage and a
driving voltage, respectively; an initialization transistor con-
nected to the previous stage scan line and the driving voltage
line, and including an initialization drain electrode con-
nected to a driving gate electrode of a driving transistor; a
compensation transistor connected to the scan line and
including a compensation drain electrode connected to the
initialization drain electrode; and an organic light emitting
diode electrically connected to the driving transistor,
wherein at least one of the initialization transistor and the
compensation transistor includes a plurality of gate elec-
trodes.

17 Claims, 11 Drawing Sheets
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1
ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0018151 filed in the
Korean Intellectual Property Office on Feb. 5, 2015, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

1. Field

Aspects of one or more example embodiments of the
present invention relate to an organic light emitting diode
display.

2. Description of the Related Art

An organic light emitting diode display includes two
electrodes and an organic emitting layer disposed between
the two electrodes. Electrons which are injected from one
electrode and holes which are injected from the other
electrode are combined in the organic emitting layer to form
excitons, and the excitons emit energy, thereby emitting
light.

Such an organic light emitting diode display includes a
plurality of pixels, each pixel including an organic light
emitting diode, which is a self-emitting element, a plurality
of transistors, which drives the organic light emitting diode,
and a storage capacitor. The plurality of transistors basically
includes a switching transistor and a driving transistor.

The above information disclosed in this Background
section is only for enhancement of understanding of the
background of the invention, and therefore, it may contain
information that does not form prior art.

SUMMARY

A compensation transistor and an initialization transistor
may be disposed in a leakage current path of the storage
capacitor so that a high data voltage Vds is applied. There-
fore, it may be desirable to reduce leakage current of the
compensation transistor and the initialization transistor to
reduce flicker.

Aspects of some example embodiments provide an
organic light emitting diode display which reduces leakage
current of a compensation transistor and an initialization
transistor to reduce flicker.

An exemplary embodiment of the present invention pro-
vides an organic light emitting diode display including: a
substrate, a scan line and a previous stage scan line on the
substrate and configured to transmit scan signals; a data line
and a driving voltage line crossing the scan line and con-
figured to transmit a data voltage and a driving voltage,
respectively; an initialization transistor connected to the
previous stage scan line and the driving voltage line, and
including an initialization drain electrode connected to a
driving gate electrode of a driving transistor; a compensation
transistor connected to the scan line and including a com-
pensation drain electrode connected to the initialization
drain electrode; and an organic light emitting diode electri-
cally connected to the driving transistor, wherein at least one
of the initialization transistor and the compensation transis-
tor includes a plurality of gate electrodes.

The initialization transistor may include: a first initializa-
tion transistor including a first initialization channel, a first
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initialization gate electrode, a first initialization source elec-
trode, and a first initialization drain electrode; and a second
initialization transistor including a second initialization
channel, a second initialization gate electrode, a second
initialization source electrode, and a second initialization
drain electrode.

The initialization transistor may further include a third
initialization transistor including a third initialization chan-
nel, a third initialization gate electrode, a third initialization
source electrode, and a third initialization drain electrode.

The initialization transistor may further include a fourth
initialization transistor including a fourth initialization chan-
nel, a fourth initialization gate electrode, a fourth initializa-
tion source electrode, and a fourth initialization drain elec-
trode.

The initialization transistor may further include a fifth
initialization transistor including a fifth initialization chan-
nel, a fifth initialization gate electrode, a fifth initialization
source electrode, and a fifth initialization drain electrode.

The compensation transistor may include: a first compen-
sation transistor including a first compensation channel, a
first compensation gate electrode, a first compensation
source electrode, and a first compensation drain electrode;
and a second compensation transistor including a second
compensation channel, a second compensation gate elec-
trode, a second compensation source electrode, and a second
compensation drain electrode.

The compensation transistor may further include a third
compensation transistor including a third compensation
channel, a third compensation gate electrode, a third com-
pensation source electrode, and a third compensation drain
electrode.

The organic light emitting diode display may include a
plurality of pixels, and the plurality of pixels may include:
a first pixel including an initialization transistor having two
initialization gate electrodes, and a compensation transistor
having two compensation gate electrodes; a second pixel
including an initialization transistor having three initializa-
tion gate electrodes, and a compensation transistor having
two conipensation gate electrodes; and a third pixel includ-
ing an initialization transistor having three initialization gate
electrodes, and a compensation transistor having three com-
pensation gate electrodes.

The plurality of pixels may further include: a fourth pixel
including an initialization transistor having four initializa-
tion gate electrodes, and a compensation transistor having
three compensation gate electrodes.

The plurality of pixels may further include: a fifth pixel
including an initialization transistor having five initialization
gate electrodes, and a compensation transistor having three
compensation gate electrodes.

The first pixel to the fifth pixel may be disposed for every
substrate position corresponding to a voltage drop of an
initialization voltage.

The organic light emitting diode display may further
include an initialization voltage line configured to transmit
an initialization voltage through the initialization transistor
to initialize the driving transistor.

A width of the initialization voltage line may vary accord-
ing to a number of gate electrodes of the initialization
transistor and the compensation transistor, or a position of a
panel.

The width of the initialization voltage line may increase
as the number of gate electrodes is increased.

According to aspects of one or more exemplary embodi-
ments of the present invention, the compensation transistor
and the initialization transistor are formed to have a plurality
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of gate electrodes to minimize or reduce the leakage current
of the compensation transistor and the initialization transis-
tor, thereby reducing flicker.

Further, the initialization voltage drop is measured and the
compensation transistor and the initialization transistor hav-
ing different numbers of gate electrodes are differentially
disposed for every panel position, and the width of the
initialization wire varies to provide an environment where a
possibility of stain caused by the initialization voltage drop
is minimized or substantially minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects and features of the present
invention will become apparent to those skilled in the art
from the following detailed description of the example
embodiments with reference to the accompanying drawings.

FIG. 1 is an equivalent circuit diagram of one pixel of an
organic light emitting diode display according to a first
exemplary embodiment of the present invention.

FIG. 2 is a timing chart of signals which are applied to one
pixel of an organic light emitting diode display according to
a first exemplary embodiment of the present invention.

FIG. 3 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a first exemplary embodiment of the
present invention.

FIG. 4 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a second exemplary embodiment of the
present invention.

FIG. 5 is a cross-sectional view taken along the line V-V
of the organic light emitting diode display of FIG. 4.

FIG. 6 is an equivalent circuit diagram of one pixel of an
organic light emitting diode display of FIG. 4.

FIG. 7 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a third exemplary embodiment of the
present invention.

FIG. 8 is a cross-sectional view taken along the line
VIII-VIIT' of the organic light emitting diode display of FIG.
7.

FIG. 9 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a fourth exemplary embodiment of the
present invention.

FIG. 10 is a cross-sectional view taken along the line X-X'
of the organic light emitting diode display of FIG. 9.

FIG. 11 is a view illustrating a relationship of a thickness
of an initializing voltage line in accordance with a number
of gate electrodes in an organic light emitting diode display
according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION

Hereinafter, example embodiments will be described in
more detail with reference to the accompanying drawings, in
which like reference numbers refer to like elements through-
out. The present invention, however, may be embodied in
various different forms, and should not be construed as being
limited to only the illustrated embodiments herein. Rather,
these embodiments are provided as examples so that this
disclosure will be thorough and complete, and will fully
convey the aspects and features of the present invention to
those skilled in the art. Accordingly, processes, elements,
and techniques that are not necessary to those having
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ordinary skill in the art for a complete understanding of the
aspects and features of the present invention may not be
described. Unless otherwise noted, like reference numerals
denote like elements throughout the attached drawings and
the written description, and thus, descriptions thereof may
not be repeated.

In the drawings, the relative sizes of elements, layers, and
regions may be exaggerated for clarity. Spatially relative
terms, such as “beneath,” “below,” “lower,” ‘“under,”
“above,” “upper,” and the like, may be used herein for ease
of explanation to describe one element or feature’s relation-
ship to another element(s) or feature(s) as illustrated in the
figures. It will be understood that the spatially relative terms
are intended to encompass different orientations of the
device in use or in operation, in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” or “under” other elements or features would then
be oriented “above” the other elements or features. Thus, the
example terms “below” and “under” can encompass both an
orientation of above and below. The device may be other-
wise oriented (e.g., rotated 90 degrees or at other orienta-
tions) and the spatially relative descriptors used herein
should be interpreted accordingly.

It will be understood that, although the terms “first,”
“second,” “third,” etc., may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, a first element, component, region,
layer or section described below could be termed a second
element, component, region, layer or section, without
departing from the spirit and scope of the present invention.

It will be understood that when an element or layer is
referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, connected to,
or coupled to the other element or layer, or one or more
intervening elements or layers may be present. In addition,
it will also be understood that when an element or layer is
referred to as being “between” two elements or layers, it can
be the only element or layer between the two elements or
layers, or one or more intervening elements or layers may
also be present.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises,”
“comprising,” “includes,” and “including,” when used in
this specification, specify the presence of the stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. Expressions such as “at least one of,”
when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the
list.

As used herein, the term “substantially,” “about,” and
similar terms are used as terms of approximation and not as
terms of degree, and are intended to account for the inherent
deviations in measured or calculated values that would be
recognized by those of ordinary skill in the art. Further, the

3



US 10,170,038 B2

5

use of “may” when describing embodiments of the present
invention refers to “one or more embodiments of the present
invention.” As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms
“utilize,” “utilizing,” and “utilized,” respectively. Also, the
term “exemplary” is intended to refer to an example or
illustration.

The electronic or electric devices and/or any other rel-
evant devices or components according to embodiments of
the present invention described herein may be implemented
utilizing any suitable hardware, firmware (e.g. an applica-
tion-specific integrated circuit), software, or a combination
of software, firmware, and hardware. For example, the
various components of these devices may be formed on one
integrated circuit (IC) chip or on separate IC chips. Further,
the various components of these devices may be imple-
mented on a flexible printed circuit film, a tape carrier
package (TCP), a printed circuit board (PCB), or formed on
one substrate. Further, the various components of these
devices may be may be a process or thread, running on one
or more processors, in one or more computing devices,
executing computer program instructions and interacting
with other system components for performing the various
functionalities described herein. The computer program
instructions are stored in a memory which may be imple-
mented in a computing device using a standard memory
device, such as, for example, a random access memory
(RAM). The computer program instructions may also be
stored in other non-transitory computer readable media such
as, for example, a CD-ROM, flash drive, or the like. Also, a
person of skill in the art should recognize that the function-
ality of various computing devices may be combined or
integrated into a single computing device, or the function-
ality of a particular computing device may be distributed
across one or more other computing devices without depart-
ing from the spirit and scope of the exemplary embodiments
of the present invention.

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

Now, an organic light emitting diode display according to
exemplary embodiments of the present invention will be
described in more detail with reference to FIGS. 1 to 10.

FIG. 1 is an equivalent circuit diagram of one pixel of an
organic light emitting diode display according to a first
exemplary embodiment of the present invention.

As illustrated in FIG. 1, a pixel 1 of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention 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, which is
connected to the plurality of signal lines, a storage capacitor
Cst, and an organic light emitting diode (“OLED”).

The transistors T1, T2, T3, T4, T5, T6, and T7 include a
driving transistor T1, a switching transistor T2, a compen-
sation transistor T3, an initialization transistor T4, an opera-
tion control transistor TS5, a light emission control transistor
T6, and a bypass transistor T7.

The signal lines 151, 152, 153, 158, 171, 172, and 192
include a scan line 151 for transmitting a scan signal Sn, a
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previous stage scan line 152 for transmitting a previous
stage scan signal Sn-1 to the initialization transistor T4, a
light emission control line 153 for transmitting a light
emission control signal EM to the operation control transis-
tor T5 and the light emission control transistor T6, a bypass
control line 158 for transmitting a bypass signal BP to the
bypass transistor T7, a data line 171 crossing the scan line
151 and for transmitting a data signal Dm, a driving voltage
line 172 to transmit a driving voltage ELVDD and formed to
be parallel to or substantially parallel to the data line 171,
and an initialization voltage line 192 for transmitting an
initialization voltage Vint which initializes the driving tran-
sistor T1.

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 the drain electrode D1 of the driving
transistor T1 is electrically connected to an anode of the
organic light emitting diode OLED via the light emission
control transistor T6. The driving transistor T1 receives the
data signal Dm in accordance with a switching operation of
the switching transistor T2 to supply a driving current Id to
the organic light emitting diode OLED.

A gate electrode G2 of the switching transistor T2 is
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 also connected to the driving voltage line 172 via
the operation control transistor T5. The switching transistor
T2 is turned on by the scan signal Sn, which is received
through the scan line 151, to perform a switching operation
for transmitting the data signal Dm, which is transmitted
from the data line 171, to the source electrode S1 of the
driving transistor T1.

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 elec-
trode D1 of the driving transistor T1 and is also connected
to the anode of the organic light emitting diode OLED via
the light emission control transistor T6, and a drain electrode
D3 of the compensation transistor T3 is connected to the
drain electrode D4 of the initialization transistor T4, the 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 accordance with the scan signal Sn, which
is received through the scan line 151, to connect the gate
electrode G1 and the drain electrode D1 of the driving
transistor T1 to each other. In other words, the compensation
transistor T3 is turned on to connect (e.g., diode-connect) the
driving transistor T1 as a diode.

A gate electrode G4 of the initialization transistor T4 is
connected to the previous stage scan line 152, a source
electrode S4 of the initialization transistor T4 is connected
to the initialization voltage line 192, and a drain electrode
D4 of the initialization transistor T4 is connected to the one
end Cst1 of the storage capacitor Cst, the drain electrode D3
of the compensation transistor T3, and the gate electrode G1
of the driving transistor T1. The initialization transistor T4
is turned on in accordance with the previous stage scan
signal Sn-1, which is received through the previous stage
scan line 152, to perform an initialization operation for
transmitting the initialization voltage Vint to the gate elec-
trode G1 of the driving transistor T1 and to initialize a gate
voltage of the gate electrode G1 of the driving transistor T1.
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A gate electrode G5 of the operation control transistor TS
1s connected to the light emission control line 153, a source
electrode S5 of the operation control transistor T5 is con-
nected to the driving voltage line 172, and a drain electrode
D5 of the operation control transistor T5 is connected to the
source electrode S1 of the driving transistor T1 and the drain
electrode D2 of the switching transistor T2.

A gate electrode G6 of the light emission control transis-
tor 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 compensa-
tion transistor T3, and a drain electrode D6 of the light
emission control transistor T6 is electrically connected to the
anode of the organic light emitting diode OLED. The
operation control transistor TS and the light emission control
transistor T6 are concurrently (e.g., simultaneously) turned
on in accordance with the light emission control signal EM,
which is received through the light emission control line
153, and the driving voltage ELVDD is compensated by the
diode-connected driving transistor T1 to be transmitted to
the organic light emitting diode OLED.

A gate electrode G7 of the bypass transistor T7 is con-
nected to the bypass control line 158, a source electrode S7
of the bypass transistor T7 is connected to the drain elec-
trode D6 of the light emission control transistor T6 and the
anode of the organic light emitting diode OLED, and the
drain electrode D7 of the bypass transistor T7 is connected
to the initialization voltage line 192 and the source electrode
S4 of the initialization transistor T4. Here, since the bypass
control line 158 is connected to the previous stage scan line
152, the bypass signal BP is equal to or substantially equal
to the previous stage scan signal Sn-1.

The other end Cst2 of the storage capacitor Cst is con-
nected to the driving voltage line 172, and a cathode of the
organic light emitting diode OLED is connected to a com-
mon voltage line 741, which transmits a common voltage
ELVSS.

In the exemplary embodiment of the present invention
shown in FIG. 1, even though a structure having seven
transistors including the bypass transistor T7 and one
capacitor is illustrated, the present invention is not limited
thereto, and the number of transistors and the number of
capacitors may be modified in various ways.

Hereinafter, an operating process of one pixel of an
organic light emitting diode display according to an exem-
plary embodiment of the present invention will be described
in detail with reference to FIG. 2.

FIG. 2 is a timing chart of signals which are applied to one
pixel of an organic light emitting diode display according to
a first exemplary embodiment of the present invention.

As illustrated in FIG. 2, first, during an initialization
period, a low level previous stage scan signal Sn-1 is
supplied through the previous stage scan line 152. When a
low level previous stage scan signal Sn-1 is supplied, the
initialization transistor T4 is turned on in response to the low
level previous stage scan signal Sn-1, the initialization
voltage Vint is connected to the gate electrode G1 of the
driving transistor T1 through the initialization transistor T4
from the initialization voltage line 192, and the driving
transistor T1 is initialized by the initialization voltage Vint.

Thereafter, during a data programming period, a low level
scan signal Sn is supplied through the scan line 151. When
the low level scan signal Sn is supplied, the switching
transistor T2 and the compensation transistor T3 are turned
on corresponding to the low level scan signal Sn. In this

20

25

40

45

60

65

8

case, the driving transistor T1 is diode-connected by the
turned-on compensation transistor T3, and is biased in a
forward direction.

Thus, a compensated voltage (Dm+Vth, where Vth has a
negative value) obtained by subtracting a threshold value
Vth of the driving transistor T1 from the data signal Dm
supplied from the data line 171 is applied to the gate
electrode G1 of the driving transistor T1. The driving
voltage ELVDD and the compensated voltage (Dm+Vth) are
applied to respective ends Cst2 and Cstl of the storage
capacitor Cst, and a charge corresponding to a voltage
difference between the ends is stored in the storage capacitor
Cst.

Thereafter, during a light emission period, the light emis-
sion control signal EM, which is supplied from the light
emission control line 153, is changed from a high level to a
low level. When the light emission control signal EM is
changed to a low level during the light emission period, the
operation control transistor T5 and the light emission control
transistor T6 are turned on by the low level light emission
control signal EM.

Therefore, a driving current Id generated by the voltage
difference between the gate voltage of the gate electrode G1
of the driving transistor T1 and the driving voltage ELVDD
is supplied through the light emission control transistor T6
to the organic light emitting diode OLED. During the light
emission period, a gate-source voltage Vgs of the driving
transistor T1 is maintained or substantially maintained by
the storage capacitor Cst to equal or substantially equal
(Dm+Vth)-ELVDD. Thus, according to the current-voltage
relationship of the driving transistor T1, the driving current
Id is proportional to a square (Dm-ELVDD)* of a value
obtained by subtracting the threshold value Vth from the
source-gate voltage. Therefore, the driving current Id is
determined regardless of the threshold value Vth of the
driving transistor T1.

In this case, the bypass transistor T7 receives the bypass
signal BP from the bypass control line 158. The bypass
signal BP is a level (e.g.. a predetermined level) of voltage
which turns off the bypass transistor T7. The bypass tran-
sistor T7 receives a transistor-off level voltage at the gate
electrode G7, so that the bypass transistor T7 is turned off,
and a portion of the driving current Id bypasses through the
bypass transistor T7 as a bypass current Ibp when the bypass
transistor T7 is in an off-state.

Even when a minimum current of the driving transistor T1
which displays a black image flows as a driving current, if
the organic light emitting diode OLED emits light, the black
image is not correctly displayed. Accordingly, the bypass
transistor T7 of the organic light emitting diode display
according to the present exemplary embodiment may dis-
tribute a portion of the minimum current of the driving
transistor T1 in a current path other than the current path of
the organic light emitting diode as the bypass current Ibp.
Here, the minimum current of the driving transistor T1 refers
to a current corresponding to when the gate-source voltage
Vgs of the driving transistor T1 is lower than the threshold
voltage Vth, so that the driving transistor T1 is turned off. As
described above, the minimum driving current (for example,
a current which is equal to or lower than 10 pA) correspond-
ing to when the driving transistor T1 is turned off is
transmitted to the organic light emitting diode OLED and
represents an image having a black luminance. When the
minimum driving current at which the black image is
displayed flows, bypass of the bypass current Ibp is signifi-
cantly affected, but when a high driving current at which an
image such as a general image or a white image is displayed
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flows, bypass current Ibp is hardly (e.g., minimally or not
significantly) affected. Therefore, when the driving current
at which the black image is displayed flows, an emission
current Ioled of the organic light emitting diode OLED,
which is reduced from the driving current Id by a current
amount of the bypass current Ibp bypassing through the
bypass transistor T7, has the minimum current amount so as
to reliably display the black image. Therefore, correct black
luminance image is represented by using the bypass tran-
sistor T7, thereby improving a contrast ratio. In FIG. 2, the
bypass signal BP is equal to or substantially equal to the
previous stage scan signal Sn-1, but is not limited thereto.

Hereinafter, a detailed structure of the organic light emit-
ting diode display according to some exemplary embodi-
ments of the present invention to which the above structure
may be applied will be described in detail with reference to
FIGS. 3 to 10.

FIG. 3 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a first exemplary embodiment of the
present invention.

As illustrated in FIGS. 1 and 3, an organic light emitting
diode display according to an exemplary embodiment of the
present invention includes the scan line 151, the previous
stage scan line 152, the light emission control line 153, and
the bypass control line 158, which apply the scan signal Sn,
the previous stage scan signal Sn-1, the light emission
control signal EM, and the bypass signal BP, respectively,
and are formed along a row direction. Further, the organic
light emitting diode display includes the data line 171 and
the driving voltage line 172 which cross the scan line 151,
the previous stage 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 transmitted
from the initialization voltage line 192 to the compensation
transistor T3 via the initialization transistor T4.

Further, in the pixel 1, 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, the bypass
transistor T7, the storage capacitor Cst, and the organic light
emitting diode OLED are formed. The organic light emitting
diode OLED is formed of a pixel electrode, an organic
emission layer, and a common electrode. In this case, in the
organic light emitting diode display according to the first
exemplary embodiment of the present invention, the com-
pensation transistor T3 and the initialization transistor T4 are
configured as a dual gate structure transistor in order to
block the leakage current.

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
TS, the light emission control transistor T6, and the bypass
transistor T7 1s formed in one connected semiconductor, and
the semiconductor may be formed to be curved in various
shapes. The semiconductor may be formed of a polysilicon
semiconductor material or an oxide semiconductor material.
The oxide semiconductor material may include any one of
oxide having titanium (Ti), hafhium (Hf), zirconium (Zr),
aluminum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn), and indium (In) as a base material,
and indium-gallium-zinc oxide (InGaZn04), indium-zinc
oxide (Zn—In—O0), zinc-tin oxide (Zn—Sn—O0) indium-
gallium oxide (In—Ga—0), indium-tin oxide (In—Sn—0),
indium-zirconium oxide (In—7r—O0), indium-zirconium-
zine oxide (In—Zr—7n—0), indium-zirconium-tin oxide
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(In—Zr—Sn—0), indium-zirconium-gallium oxide (In—
Zr—Ga—0), indium-aluminum oxide (In—Al—0),
indium-zinc-aluminum oxide (In—Zn—Al—O), indium-
tin-aluminum oxide (In—Sn—A1—0), indium-aluminum-
gallium oxide (In—Al—Ga—O0), indium-tantalum oxide
(In—Ta—0), indium-tantalum-zinc oxide (In—Ta—7n—
0), indium-tantalum-tin oxide (In—Ta—Sn—Q), indium-
tantalum-gallium oxide (In—Ta—Ga—0), indium-germa-
nium oxide (In—Ge—0Q), indium-germanium-zinc oxide
(In—Ge—7n—0), indium-germanium-tin oxide (In—
Ge—Sn—O0), indium-germanium-gallium oxide (In—Ge—
Ga—0), titanium-indium-zinc oxide (Ti—In—Zn—0),
hafnium-indium-zinc oxide Hf—In—7n—O0), which are
composite oxides thereof. When the semiconductor is
formed of the oxide semiconductor material, a passivation
layer may be added in order to protect the oxide semicon-
ductor material, which may be vulnerable to an external
environment such as a high temperature.

The semiconductor includes a channel which is doped
with a N-type impurity or a P-type impurity and a source
doping unit and a drain doping unit which are formed at both
sides of the channel and are doped with more impurities than
the impurity which is doped in the channel. In the present
exemplary embodiment, the source doping unit and the drain
doping unit correspond to the source electrode and the drain
electrode, respectively. The source electrode and the drain
electrode formed in the semiconductor may be formed by
doping the impurity only in a corresponding region. Further,
in the semiconductor, a region between the source electrode
and the drain electrode of different transistors is doped so
that the source electrode and the drain electrode may be
electrically connected to each other.

As illustrated in FIG. 3, a channel 131 includes a driving
channel 131a formed in the driving transistor T1, a switch-
ing channel 1315 formed in the switching transistor T2, a
compensation channel 131¢ formed in the compensation
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.

The driving transistor T1 includes the driving channel
131a, a driving gate electrode 1554, a driving source elec-
trode 1364, and a driving drain electrode 137a. The driving
channel 131a is curved and may have a meandering shape or
a zigzag shape. As described above, a curved driving chan-
nel 131a is formed, so that the long driving channel 131a
may be formed in a narrow space. Accordingly, a driving
range of the gate voltage Vg, which is applied to the driving
gate electrode 155a, is broadened by the long driving
channel 131a. Since the driving range of the gate voltage Vg
is large, a gray level of light emitted from the organic light
emitting diode OLED may be more precisely controlled by
changing a magnitude of the gate voltage Vg, and as a result,
a resolution of the organic light emitting diode display may
be increased and a display quality may be improved. How-
ever, the present invention is not limited thereto, and the
shape of the driving channel 131a may be modified to have
various suitable shapes, such as an ‘inverse S°, ‘S°, ‘M, or
‘W,” so that various exeniplary embodiments may be imple-
mented.

The driving gate electrode 155a overlaps the driving
channel 131a, and the driving source electrode 136« and the
driving drain electrode 137a are formed to be adjacent to
respective sides of the driving channel 131a. The driving
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gate electrode 155a is connected to the first data connecting
member 174 through a contact hole.

The switching transistor T2 includes the switching chan-
nel 1315, a switching gate electrode 155b, a switching
source electrode 1365, and a switching drain electrode 1375.
The switching gate electrode 1555 is a portion of the scan
line 151 overlapping the switching channel 1315, and the
switching source electrode 1365 and the switching drain
electrode 1375 are formed to be adjacent to respective sides
of the switching channel 1315. The switching source elec-
trode 1364 is connected to the data line 171 through a
contact hole.

Two compensation transistors T3 are formed in order to
prevent or substantially prevent the leakage current, and
include a first compensation transistor T3-1 and a second
compensation transistor T3-2, which are adjacent to each
other. The first compensation transistor T3-1 is located with
respect to the scan line 151 and the second compensation
transistor T3-2 is located with respect to a protrusion 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, and the second compensation transistor T3-2
includes a second compensation channel 131¢2, a second
compensation gate electrode 155¢2, a second compensation
source electrode 136¢2, and a second compensation drain
electrode 137c2.

The first compensation gate electrode 155¢1, which is a
portion of the scan line 151, overlaps the first compensation
channel 131c1, and the first compensation source electrode
136¢1 and the first compensation drain electrode 137¢1 are
formed to be adjacent to respective sides of the first com-
pensation channel 131¢1. The first compensation source
electrode 136¢1 is connected to the light emission control
source electrode 136/, and the first compensation drain
electrode 137¢1 is connected to the second compensation
source electrode 136¢2.

The second compensation gate electrode 155¢2, which is
a protrusion upwardly protruding from the scan line 151,
overlaps the second compensation channel 131¢2, and the
second compensation source electrode 136¢2 and the second
compensation drain electrode 137¢2 are formed to be adja-
cent to respective sides of the second compensation channel
131c2. The second compensation drain electrode 137¢2 is
connected to the first data connecting member 174 through
a contact hole.

A plurality of initialization transistors T4 is formed to
prevent or substantially prevent the leakage current, and
includes a first initialization transistor T4-1 and a second
initialization transistor T4-2 which are adjacent to each
other. The first initialization transistor T4-1 is located with
respect to the previous stage scan line 152, and the second
initialization transistor T4-2 is located with respect to a
protrusion of the previous stage scan line 152. The first
initialization transistor T4-1 includes a first initialization
channel 13141, a first initialization gate electrode 155d1, a
first initialization source electrode 13641, and a first initial-
ization drain electrode 13741, and the second initialization
transistor T4-2 includes a second initialization channel
131d2, a second initialization gate electrode 15542, a second
initialization source electrode 13642, and a second initial-
ization drain electrode 13742.

The first initialization gate electrode 15541, which is a
portion of the previous stage scan line 152, overlaps the first
initialization channel 13141, and the first initialization
source electrode 13641 and the first initialization drain
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electrode 13741 are formed to be adjacent to respective sides
of the first initialization channel 13141. The first initializa-
tion source electrode 13641 is connected to a second data
connecting member 175 through a contact hole, and the first
initialization drain electrode 13741 is connected to the
second initialization source electrode 13642.

The second initialization gate electrode 15542, which is a
protrusion downwardly protruding from the previous stage
scan line 152, overlaps the second initialization channel
13142, and the second initialization source electrode 13642
and the second initialization drain electrode 13742 are
formed to be adjacent to respective sides of the second
initialization channel 13142. The second initialization drain
electrode 13742 is connected to the first data connecting
member 174 through a contact hole.

As described above, the compensation transistors T3 are
formed by two compensation transistors including the first
compensation transistor T3-1 and the second compensation
transistor T3-2, and the initialization transistors T4 are
formed by two initialization transistors including the first
initialization transistor T4-1 and the second initialization
transistor T4-2, thereby efficiently preventing or substan-
tially preventing the current from being generated.

The operation control transistor T5 includes an operation
control channel 131e, an operation control gate electrode
155e, an operation control source electrode 136e. and an
operation control drain electrode 137e. The operation con-
trol gate electrode 155¢, which is a portion of the light
emission control line 153, overlaps the operation control
channel 131e, and the operation control source electrode
136¢ and the operation control drain electrode 137e¢ are
formed to be adjacent to respective sides of the operation
control channel 131e. The operation control source electrode
136e is connected to a portion of the driving voltage line 172
through a contact hole.

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
136/, and a light emission control drain electrode 137/. The
light emission control gate electrode 155f; which is a portion
of the light emission control line 153, overlaps the light
emission control channel 131f, and the light emission con-
trol source electrode 136/ and the light emission control
drain electrode 137f are formed to be adjacent to respective
sides of the light emission control channel 131/

The bypass transistor T7 includes a bypass channel 131g,
a bypass gate electrode 155¢, a bypass source electrode
136g, and a bypass drain electrode 137g. The bypass gate
electrode 155¢, which is a portion of the bypass control line
158, overlaps the bypass channel 131g, and the bypass
source electrode 136g and the bypass drain electrode 137g
are formed to be adjacent to respective sides of the bypass
channel 131g.

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.

The storage capacitor Cst includes a first storage electrode
155a and a second storage electrode 156 with a second
insulating layer 142 therebetween. The first storage elec-
trode 155a corresponds to the driving gate electrode 155a,
and the second storage electrode 156 is a portion extending
from the storage line. The second storage electrode 156
occupies an area wider than that of the driving gate electrode
155a and substantially covers the entire driving gate elec-
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trode 1554. Here, the second insulating layer 142 includes a
dielectric material, and a storage capacitance is determined
by the charge stored in the storage capacitor Cst and a
voltage between both electrodes 155a and 156. As described
above, the driving gate electrode 1554 is used as the first
storage electrode 155a, so that a space for forming the
storage capacitor may be secured in a space which is
narrowed by the driving channel 131a which occupies the
large area in the pixel.

FIG. 4 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a second exemplary embodiment of the
present invention.

Referring to FIG. 4, an organic light emitting diode
display according to a second exemplary embodiment of the
present invention further includes a third compensation
transistor T3-3 and a third initialization transistor T4-3.

Here, three compensation transistors T3 are formed to
prevent or substantially prevent the leakage current, and
includes the first compensation transistor T3-1, the second
compensation transistor T3-2, and the third compensation
transistor T3-3, which are adjacent to each other. The first
compensation transistor T3-1 and the second compensation
transistor T3-2 have been described with reference to FIG.
3, and thus, detailed description may be omitted.

The first compensation transistor T3-1 is located with
respect to the scan line 151, the second compensation
transistor T3-2 is located with respect to an upper protrusion
of the scan line 151, and the third compensation transistor
T3-3 is located with reference to a lower protrusion of the
scan line 151.

The third compensation transistor T3-3 includes a third
compensation channel 131¢3, a third compensation gate
electrode 155¢3, a third compensation source electrode
136¢3, and a third compensation drain electrode 137¢3.

The third compensation gate electrode 155¢3, which is a
portion downwardly protruding from the scan line 151,
overlaps the third compensation channel 131¢3, and the
third compensation source electrode 136¢3 and third com-
pensation drain electrode 137¢3 are formed to be adjacent to
respective sides of the third compensation channel 131¢3.
Further, the third compensation drain electrode 137¢3 is
connected to the first compensation gate electrode 155¢1,
which is a portion of the scan line 151.

Further, three initialization transistors T4 are formed to
prevent or substantially prevent the leakage current, and
includes a first initialization transistor T4-1, a second ini-
tialization transistor T4-2, and a third initialization transistor
T4-3, which are adjacent to each other. Here, the first
initialization transistor T4-1 and the second initialization
transistor T4-2 have been described with reference to FIG.
3, and thus, detailed description may be omitted.

The third initialization transistor T4-3 is located with
reference to the protrusion of the previous stage scan line
152, similarly to the second initialization transistor T4-2.

The third initialization transistor T4-3 includes a third
initialization channel 13143, a third initialization gate elec-
trode 15543, a third initialization source electrode 13643,
and a third initialization drain electrode 13743.

Hereinafter, a cross-sectional structure of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention will be described in order of
lamination, with reference to FIGS. 5 and 6.

FIG. 5 is a cross-sectional view taken along the line V-V
of the organic light emitting diode display of FIG. 4, and
FIG. 6 is an equivalent circuit diagram of a pixel of an
organic light emitting diode display of FIG. 4.
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As illustrated in FIGS. 5 and 6, a compensation transistor
T3 and an initialization transistor T4 of the organic light
emitting diode display according to an exemplary embodi-
ment of the present invention are configured as a transistor
having a plurality of gate structures in order to block the
leakage current.

A buffer layer 120 is formed on a substrate 110. The
substrate 110 may be formed of an insulating substrate,
which is formed of glass, quartz, ceramic, or plastic, and the
buffer layer 120 serves to block an impurity from the
substrate 110 during a crystallizing process for forming a
polysilicon semiconductor, thereby improving a character-
istic of the polysilicon semiconductor and reducing stress
which is applied to the substrate 110.

A semiconductor including a driving channel 131e, a
switching channel 1315, a compensation channel 131¢, an
initialization channel 131d, an operation control channel
131e, a light emission control channel 131/, and a bypass
channel 131g is formed on the buffer layer 120. In the
semiconductor, a driving source electrode 136a and a driv-
ing drain electrode 1374 are formed at respective sides of the
driving channel 131a, and a switching source electrode 1365
and a switching drain electrode 1375 are formed at respec-
tive sides of the switching channel 1315. Further, a first
compensation source electrode 136¢1 and a first compensa-
tion drain electrode 137¢1 are formed at respective sides of
the first compensation channel 131¢1, a second compensa-
tion source electrode 136¢2 and a second compensation
drain electrode 137¢2 are formed at respective sides of the
second compensation channel 131¢2, a first initialization
source electrode 13641 and a first initialization drain elec-
trode 137d1 are formed at respective sides of the first
initialization channel 13141, and a second initialization
source electrode 13642 and a second initialization drain
electrode 13742 are formed at respective sides of the second
initialization channel 13142. Furthermore, an operation con-
trol source electrode 136e and an operation control drain
electrode 137e are formed at respective sides of the opera-
tion control channel 131e, and a light emission control
source electrode 136/ and a light emission control drain
electrode 137/ are formed at respective sides of the light
emission control channel 1317, A bypass source electrode
136g and a bypass drain electrode 137g are formed at
respective sides of the bypass channel 131g.

Further, a third compensation source electrode 136¢3 and
a third compensation drain electrode 137¢3 are formed at
respective sides of the third compensation channel 131¢3,
and the third initialization source electrode 13643 and the
third initialization drain electrode 13743 are formed at
respective sides the third initialization channel 131d3.

A first gate insulating layer 141 is formed on the semi-
conductor to cover the semiconductor. A first gate wire
which includes 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, and a scan line 151 including the
first compensation gate electrode 155¢1, the second com-
pensation gate electrode 155¢2, and the third compensation
gate electrode 155¢3 are formed on the first gate insulating
layer 141.

A second gate insulating layer 142 is formed on the first
gate wire and the first gate insulating layer 141 to cover the
first gate wire and the first gate insulating layer 141. The first
gate insulating layer 141 and the second gate insulating layer
142 may be formed of silicon nitride (SiNx) or silicon oxide
Si0,.
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A storage line which is disposed to be parallel to the scan
line 151, and a second gate wire including a second storage
electrode 156 which extends from the storage line may be
formed on the second gate insulating layer 142.

An interlayer insulating layer 160 is formed on the second
gate insulating layer 142. The interlayer insulating layer 160
may be formed of silicon nitride (SiNx) or silicon oxide
Si0,.

A contact hole is formed in the interlayer insulating layer
160. Data wires 171, 172, 174, and 175 including the data
line 171, the driving voltage line 172, the first data connect-
ing member 174, and the second data connecting member
175 are formed on the interlayer insulating layer 160.

Further, a passivation layer 180 is formed on the data
wires 171, 172, 174, and 175 and the interlayer insulating
layer 160 to cover the data wires and the interlayer insulating
layer. The passivation layer 180 may be formed of an
organic layer.

As described above, three compensation transistors T3
including the first compensation transistor T3-1, the second
compensation transistor T3-2, and the third compensation
transistor T3-3 are formed, and three initialization transis-
tors T4 including the first initialization transistor T4-1, the
second initialization transistor T4-2, and the third initializa-
tion transistor T4-3 are formed to minimize or reduce the
leakage current, thereby providing an environment where
low frequency driving may be performed.

FIG. 7 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a third exemplary embodiment of the
present invention. FIG. 8 is a cross-sectional view taken
along the line VIII-VIIT' of the organic light emitting diode
display of FIG. 7.

Referring to FIGS. 7 and 8, an organic light emitting
diode display according to a third exemplary embodiment of
the present invention further includes a fourth initialization
transistor T4-4.

A plurality of initialization transistors T4 is formed to
minimize or reduce the leakage current, and includes a first
initialization transistor T4-1, a second initialization transis-
tor T4-2, a third initialization transistor T4-3, and a fourth
initialization transistor T4-4, which are adjacent to each
other.

The fourth initialization transistor T4-4 is located with
respect to the upper protrusion of the previous stage scan
line 152. The fourth initialization transistor T4-4 is formed
on the same layers as the first compensation transistor T3-1,
the second compensation transistor T3-2, the third compen-
sation transistor T3-3, the first initialization transistor T4-1,
the second initialization transistor T4-2, and the third ini-
tialization transistor T4-3.

The fourth initialization transistor T4-4 includes a fourth
initialization channel 13144, a fourth initialization gate
electrode 15544, a fourth initialization source electrode
13644, and a fourth initialization drain electrode 13744.

The fourth initialization channel 13144 is formed on the
buffer layer 120, and the fourth initialization source elec-
trode 13644 and the fourth initialization drain electrode
13744 are formed at respective sides of the fourth initial-
ization channel 131d4.

A first gate insulating layer 141 is formed on the fourth
initialization channel 13144, the fourth initialization source
electrode 13644, and the fourth initialization drain electrode
137d4 to cover the electrodes. A first gate wire including the
fourth initialization gate electrode 15544 is formed on the
first gate insulating layer 141.
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FIG. 9 is a view schematically illustrating a plurality of
transistors and a capacitor of an organic light emitting diode
display according to a fourth exemplary embodiment of the
present invention. FIG. 10 is a cross-sectional view taken
along the line X-X' of the organic light emitting diode
display of FIG. 9.

Referring to FIGS. 9 and 10, an organic light emitting
diode display according to a fourth exemplary embodiment
of the present invention further includes a fifth initialization
transistor T4-5.

A plurality of initialization transistors T4 is formed to
minimize or reduce the leakage current, and includes a first
initialization transistor T4-1, a second initialization transis-
tor T4-2, a third initialization transistor T4-3, a fourth
initialization transistor T4-4, and a fifth initialization tran-
sistor T4-5, which are adjacent to each other.

The fifth initialization transistor T4-5 is formed on the
same layers as the first compensation transistor T3-1, the
second compensation transistor T3-2, the third compensa-
tion transistor T3-3, the first initialization transistor T4-1, the
second initialization transistor T4-2, the third initialization
transistor T4-3, and the fourth initialization transistor T4-4.

Similarly to the fourth initialization transistor T4-4, the
fifth initialization transistor T4-5 is located with respect to
the upper protrusion of the previous stage scan line 152. The
fifth initialization transistor T4-5 includes a fifth initializa-
tion channel 13145, a fifth initialization gate electrode
15545, a fifth initialization source electrode 13645, and a
fifth initialization drain electrode 13745.

The fifth initialization channel 13145 is formed on the
buffer layer 120, and the fifth initialization source electrode
13645 and the fifth initialization drain electrode 13745 are
formed at respective sides of the fifth initialization channel
13145.

A first gate insulating layer 141 is formed on the fifth
initialization channel 13145, the fifth initialization source
electrode 13645, and the fifth initialization drain electrode
13745 to cover the electrodes. A first gate wire including the
fifth initialization gate electrode 15545 is formed on the first
gate insulating layer 141.

The organic light emitting diode display according to
some exemplary embodiments of the present invention
applies different multi-serial gate transistors for every panel
position, thereby minimizing or reducing the leakage current
of the transistor and reducing the power consumption
through low frequency driving.

In the organic light emitting diode display according to
some exemplary embodiments of the present invention, the
number of serial gates of the compensation transistor T3 and
the initialization transistor T4 is differentially changed in
consideration of an IR drop of the initialization wire to
configure the pixel circuit.

For example, a plurality of pixels of the organic light
emitting diode display according to some exemplary
embodiments of the present invention includes a first pixel
including the initialization transistor T4 having two initial-
ization gate electrodes and the compensation transistor T3
having two compensation gate electrodes, a second pixel
including the initialization transistor T4 having three initial-
ization gate electrodes and the compensation transistor T3
having two compensation gate electrode, and a third pixel
including the initialization transistor T4 having three initial-
ization gate electrodes and the compensation transistor T3
having three compensation gate electrodes.

Further, a plurality of pixels may further include a fourth
pixel including the initialization transistor T4 having four
initialization gate electrodes and the compensation transistor
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T3 having three compensation gate electrodes, and a fifth
pixel including the initialization transistor T4 having five
initialization gate electrodes and the compensation transistor
T3 having three compensation gate electrodes.

Further, in the plurality of pixels, the first pixel to the fifth
pixel may be disposed for every substrate position in con-
sideration of a voltage drop of an initialization voltage.

FIG. 11 is a view illustrating a thickness of an initializing
voltage line in accordance with the number of gate elec-
trodes in an organic light emitting diode display according
to an exemplary embodiment of the present invention.

Referring to FIG. 11, the organic light emitting diode
display according to some exemplary embodiments of the
present invention includes a first pixel 310 including the
initialization transistor T4 having two initialization gate
electrodes and the compensation transistor T3 having two
compensation gate electrodes, a second pixel 320 including
the initialization transistor T4 having three initialization gate
electrodes and the compensation transistor T3 having two
compensation gate electrode, and a fourth pixel 330 includ-
ing the initialization transistor T4 having four initialization
gate electrodes and the compensation transistor T3 having
three compensation gate electrodes.

Further, the pixels 310, 320, and 330 are disposed for
every substrate 110 position in consideration of the voltage
drop of the initialization voltage, and are connected to the
initialization voltage line 192. In the organic light emitting
diode display according to some exemplary embodiments of
the present invention, widths al and a2 of the initialization
voltage line 192 may vary (e.g., be different from each other)
depending on the number of gate electrodes formed in each
pixel 310, 320, and 330.

In the organic light emitting diode display according to
some exemplary embodiments of the present invention, the
width of the initialization voltage line 192 is increased as the
number of gate electrodes is increased. For example, since
the number of gate electrodes of the fourth pixels 330 is
larger than the number of gate electrodes of the first pixel
310, a width a2 of the initialization voltage line 192 of the
fourth pixel 330 is larger than a width al of the initialization
voltage line 192 of the first pixel 310.

As described above, in the organic light emitting diode
display according to some exemplary embodiments of the
present invention, the number of serial gates is increased in
a portion which is vulnerable to flicker and the leakage
current to include the leakage current compensation ele-
ment. When the serial gate is added, an on-current Ion of the
transistor is lowered to deteriorate an initialization voltage
(Vinit) charging capacity, thereby increasing stain. There-
fore, the IR drop of the initialization wire is predicted by left
and right test patterns of a panel, and the number of serial
gates may be optimized based on the prediction.

Further, in the organic light emitting diode display
according to some exemplary embodiments of the present
invention, as the number of serial gates is changed, the
thickness of the initialization wire may also vary. Therefore,
in the organic light emitting diode display according to some
exemplary embodiments of the present invention, the width
of the initialization voltage line vary depending on the
number of gate electrodes of the initialization transistor and
the compensation transistor, or the position of the panel, to
minimize or reduce the IR drop of the initialization wire,
prevent or substantially prevent flicker caused by the leak-
age current, and/or minimize or reduce a possibility of stain
caused by insufficient initialization voltage.

As described above, in the organic light emitting diode
display according to some exemplary embodiments of the
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present invention, the compensation transistor and the ini-
tialization transistor are formed to have a plurality of gate
electrodes to minimize or reduce the leakage current of the
compensation transistor and the initialization transistor,
thereby reducing flicker.

Further, in the organic light emitting diode display
according to some exemplary embodiments of the present
invention, the initialization voltage drop is measured and the
compensation transistor and the initialization transistor hav-
ing different numbers of gate electrodes are differentially
disposed for every panel position in order to compensate for
the measured voltage drop. Further, the width of the initial-
ization wire varies, to provide an environment where a
possibility of stain caused by the initialization voltage drop
is minimized or reduced.

While this invention has 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 modifications and equivalent
arrangements included within the spirit and scope of the
appended claims, and their equivalents.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

a scan line and a previous stage scan line on the substrate
and configured to transmit scan signals;

a data line and a driving voltage line crossing the scan line
and configured to transmit a data voltage and a driving
voltage, respectively;

an initialization transistor connected to the previous stage
scan line and the driving voltage line, and comprising
an initialization drain electrode connected to a driving
gate electrode of a driving transistor;

a compensation transistor connected to the scan line and
comprising a compensation drain electrode connected
to the initialization drain electrode; and

an organic light emitting diode electrically connected to
the driving transistor,

wherein at least one of the initialization transistor and the
compensation transistor comprises a plurality of gate
electrodes,

wherein the initialization transistor comprises:

a first initialization transistor comprising a first initializa-
tion channel, a first initialization gate electrode, a first
initialization source electrode, and a first initialization
drain electrode; and

a second initialization transistor comprising a second
initialization channel, a second initialization gate elec-
trode, a second initialization source electrode, and a
second initialization drain electrode,

a third initialization transistor comprising a third initial-
ization channel, a third initialization gate electrode, a
third initialization source electrode, and a third initial-
ization drain electrode, and

a fourth initialization transistor comprising a fourth ini-
tialization channel, a fourth initialization gate elec-
trode, a fourth initialization source electrode, and a
fourth initialization drain electrode.

2. The organic light emitting diode display of claim 1,

wherein:

the initialization transistor further comprises:

a fifth initialization transistor comprising a fifth initial-
ization channel, a fifth initialization gate electrode, a
fifth initialization source electrode, and a fifth initial-
ization drain electrode.
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3. The organic light emitting diode display of claim 2,
wherein:
the compensation transistor comprises:

a first compensation transistor comprising a first com-
pensation channel, a first compensation gate elec-
trode, a first compensation source electrode, and a
first compensation drain electrode; and

a second compensation transistor comprising a second
compensation channel, a second compensation gate
electrode, a second compensation source electrode, and

a second compensation drain electrode.

4. The organic light emitting diode display of claim 3,
wherein:
the compensation transistor further comprises:

a third compensation transistor comprising a third
compensation channel, a third compensation gate
electrode, a third compensation source electrode, and
a third compensation drain electrode.

5. The organic light emitting diode display of claim 1,
wherein:
the compensation transistor comprises:

a first compensation transistor comprising a first com-
pensation channel, a first compensation gate elec-
trode, a first compensation source electrode, and a
first compensation drain electrode; and

a second compensation transistor comprising a second
compensation channel, a second compensation gate
electrode, a second compensation source electrode, and

a second compensation drain electrode.

6. The organic light emitting diode display of claim 5,
wherein:
the compensation transistor further comprises:

a third compensation transistor comprising a third
compensation channel, a third compensation gate
electrode, a third compensation source electrode, and
a third compensation drain electrode.

7. The organic light emitting diode display of claim 1,
wherein:
the compensation transistor comprises:

a first compensation transistor comprising a first com-
pensation channel, a first compensation gate elec-
trode, a first compensation source electrode, and a
first compensation drain electrode; and

a second compensation transistor comprising a second
compensation channel, a second compensation gate
electrode, a second compensation source electrode, and

a second compensation drain electrode.

8. The organic light emitting diode display of claim 7,
wherein:
the compensation transistor further comprises:

a third compensation transistor comprising a third
compensation channel, a third compensation gate
electrode, a third compensation source electrode, and
a third compensation drain electrode.

9. The organic light emitting diode display of claim 1,
wherein:
the compensation transistor comprises:

a first compensation transistor comprising a first com-
pensation channel, a first compensation gate elec-
trode, a first compensation source electrode, and a
first compensation drain electrode; and
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a second compensation transistor comprising a second
compensation channel, a second compensation gate
electrode, a second compensation source electrode, and
a second compensation drain electrode.

10. The organic light emitting diode display of claim 9,

wherein:

the compensation transistor further comprises:

a third compensation transistor comprising a third
compensation channel, a third compensation gate
electrode, a third compensation source electrode, and
a third compensation drain electrode.

11. The organic light emitting diode display of claim 1,
wherein:

the organic light emitting diode display comprises a
plurality of pixels, and

the plurality of pixels comprises:

a first pixel comprising an initialization transistor com-
prising two initialization gate electrodes, and a com-
pensation transistor comprising two compensation
gate electrodes;

a second pixel comprising an initialization transistor
comprising three initialization gate electrodes, and a
compensation transistor comprising two compensa-
tion gate electrodes; and

a third pixel comprising an initialization transistor
comprising three initialization gate electrodes, and a
compensation transistor comprising three compen-
sation gate electrodes.

12. The organic light emitting diode display of claim 11,
wherein:

the plurality of pixels further comprises:

a fourth pixel comprising an initialization transistor
comprising four initialization gate electrodes, and a
compensation transistor comprising three compen-
sation gate electrodes.

13. The organic light emitting diode display of claim 12,
wherein:

the plurality of pixels further comprises:

a fifth pixel comprising an initialization transistor com-
prising five initialization gate electrodes, and a com-
pensation transistor comprising three compensation
gate electrodes.

14. The organic light emitting diode display of claim 13,
wherein: the first pixel to the fifth pixel are disposed for
every substrate position corresponding to a voltage drop of
an initialization voltage.

15. The organic light emitting diode display of claim 11,
further comprising:

an initialization voltage line configured to transmit an
initialization voltage through the initialization transis-
tor to initialize the driving transistor.

16. The organic light emitting diode display of claim 15,
wherein: a width of the initialization voltage line varies
according to a number of gate electrodes of the initialization
transistor and the compensation transistor, or a position of a
panel.

17. The organic light emitting diode display of claim 16,
wherein:

the width of the initialization voltage line increases as the
number of gate electrodes is increased.
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