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An organic light-emitting display includes a first pixel
adjacent to a second pixel and a plurality of driving voltage
lines to apply driving voltages to the first pixel and the
second pixel. The driving voltage lines extend in a first
direction crossing the first pixel and the second pixel and a
second direction crossing the first direction. Each of the first
and second pixels includes a first driving transistor and a
second driving transistor that are symmetrical to each other
with respect to a boundary between the first pixel and the
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HOIL 51/50 (2006.01) second compensation transistor that are asymmetrical to
HOIL 51/52 (2006.01) each other with respect to the boundary.
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ORGANIC LIGHT-EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2016-0054675,
filed on May 3, 2016, and entitled, “Organic Light-Emitting
Display,” is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] One or more embodiments herein relate to an
organic light-emitting display.

2. Description of the Related Art

[0003] A variety of displays have been developed.
Examples include an organic light-emitting displays and a
liquid crystal displays. Each of the pixels of these types of
displays may include one or more thin film transistors
(TFTs), a storage capacitor, an organic light-emitting diode,
and wires.

[0004] The organic light-emitting diode includes an
organic emission layer between a hole injection electrode
and an electron injection electrode. In operation, excitons
are generated when holes from the hole injection electrode
and electrons from the electron injection electrode are
injected into the organic emission layer. The diode emits
light when the excitons change from an excited state to a
ground state.

[0005] The organic light-emitting displays is a self-emis-
sion display apparatus which does not require a separate
light source to form an image. As a result, organic light-
emitting displays may operate with low voltage and have
reduced weight and thickness. Also, organic light-emitting
displays have a wide viewing angle, high contrast ratio, and
fast response rate, and thus are often used in MP3 players,
mobile phones, televisions, and other electronic devices.

SUMMARY

[0006] In accordance with one or more embodiments, an
organic light-emitting display includes a first pixel adjacent
to a second pixel; and a plurality of driving voltage lines to
apply driving voltages to the first pixel and the second pixel,
the driving voltage lines extending in a first direction
crossing the first pixel and the second pixel and in a second
direction crossing the first direction, wherein the first pixel
includes a first driving transistor and a first compensation
transistor and the second pixel includes a second driving
transistor and a second compensation transistor and wherein:
the first driving transistor and the second driving transistor
are symmetrical to each other with respect to a boundary
between the first pixel and the second pixel; and the first
compensation transistor and the second compensation tran-
sistor are asymmetrical to each other with respect to the
boundary.

[0007] The boundary may correspond to a middle portion
of the first pixel and the second pixel. The driving voltage
lines extending in the first direction planarly may overlap a
first driving gate electrode of the first driving transistor and
a second driving gate electrode of the second driving tran-
sistor. The driving voltage lines extending in the first direc-
tion may include a first upper electrode of a first storage
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capacitor of the first pixel, and a second upper electrode of
a second storage capacitor of the second pixel.

[0008] The driving voltage line extending in the first
direction is symmetrical to each other with respect to the
boundary. Each of the first driving transistor and the second
driving transistor includes a first driving active pattern and
a second driving active pattern that are symmetrical to each
other with respect to the boundary. The driving voltage lines
extending in the first direction planarly may overlap a first
driving drain area of the first driving active pattern and a
second driving drain area of the second driving active
pattern.

[0009] Each of the first compensation transistor and the
second compensation transistor may include a first compen-
sation active pattern and a second compensation active
pattern that are asymmetrical to each other with respect to
the boundary. Fach of the first pixel and the second pixel
may include a first connection wire and a second connection
wire, the first connection wire may electrically connect the
first driving transistor to the first compensation transistor,
the second connection wire may electrically connect the
second driving transistor to the second compensation tran-
sistor, and the first connection wire may be asymmetrical to
the second connection wire with respect to the boundary.

[0010] The first connection wire may electrically connect
a first driving gate electrode of the first driving transistor to
a first compensation drain area of the first compensation
transistor, and the second connection wire may electrically
connect a second driving gate electrode of the second
driving transistor to a second compensation drain area of the
second compensation transistor. The first connection wire
and the second connection wire may include a same material
and are at a same level as the driving voltage lines. Each of
the first connection wire and the second connection wire
may include a metallic material. The first connection wire
and the second connection wire may be curved in a same
shape.

[0011] The display may include a first scanning line to
provide scanning signals to the first compensation transistor
and the second compensation transistor, wherein the first
connection wire is at a same distance as the second connec-
tion wire with respect to the first scanning line. Each of the
first pixel and the second pixel may include a first initial-
ization transistor and a second initialization transistor that
are asymmetrical to each other with respect to the boundary.

[0012] The display may include a plurality of scanning
lines to provide scanning signals to the first initialization
transistor and the second initialization transistor and extend-
ing in the first direction. The scanning lines may be sym-
metrical to each other with respect to the boundary. The first
pixel may be a red or blue sub-pixel and the second pixel
may be a green sub-pixel.

[0013] In accordance with one or more other embodi-
ments, a display includes a first driving transistor in a first
pixel; a first compensation transistor in the first pixel; a
second driving transistor in a second pixel; and a second
compensation transistor in the second pixel; wherein the first
and second driving transistors are symmetrical to each other
with respect to a boundary between the first and second
pixels and wherein the first and second compensation tran-
sistors are asymmetrical to each other with respect to the
boundary. The first pixel may be adjacent to the second
pixel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Features will become apparent to those of skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

[0015] FIG. 1 illustrates an embodiment of a sub-pixel of
an organic light-emitting display;

[0016] FIG. 2 illustrates an embodiment of sub-pixels of
an organic light-emitting display;

[0017] FIG. 3 illustrates a view taken along section line
HI-1T in FIG. 2;

[0018] FIG. 4 illustrates a view taken along section line
IV-IV in FIG. 2; and

[0019] FIG. § illustrates a view taken along section line
V-V in FIG. 2.

DETAILED DESCRIPTION

[0020] Example embodiments are described with refer-
ence to the drawings; however, they may be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will convey exemplary implementations to
those skilled in the art. The embodiments (or portions
thereof) may be combined to form additional embodiments
[0021] In the drawings, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred
to as being “on” another layer or substrate, it can be directly
on the other layer or substrate, or intervening layers may
also be present. Further, it will be understood that when a
layer is referred to as being “under” another layer, it can be
directly under, and one or more intervening layers may also
be present. In addition, it will also be understood that when
a layer is referred to as being “between” two layers, it can
be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
numerals refer to like elements throughout.

[0022] When an element is referred to as being “con-
nected” or “coupled” to another element, it can be directly
connected or coupled to the another element or be indirectly
connected or coupled to the another element with one or
more intervening elements interposed therebetween. In addi-
tion, when an element is referred to as “including” a
component, this indicates that the element may further
include another component instead of excluding another
component unless there is different disclosure.

[0023] FIG. 1 illustrates an embodiment of a sub-pixel of
an orgaric light-emitting display 1. The organic light-emit-
ting display 1 may include an organic light-emitting diode
(OLED) on a TFT array substrate 10. The organic light-
emitting display 1 may include pixels that emit light. Each
pixel may include multiple sub-pixels. The TFT array sub-
strate 10 may include lines to transmit electrical signals to
drive each sub-pixel.

[0024] In one embodiment, the lines may include first and
second scanning lines SLn and SLn-1 to transmit scanning
signals Sn and Sn-1, data lines DLm to transmit data signals
Dm, and driving voltage lines PL to apply a driving voltage
ELVDD. As shown in FIG. 1, the lines may further include
an initialization voltage line VL to apply an initialization
voltage VINT and an emission control line ELn to transmit
emission control signals En. The sub-pixels may be at
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locations where lines extending in a first direction cross lines
extending in a second direction crossing the first direction.
[0025] The sub-pixel includes an OLED that emits light
and a pixel circuit that drives the OLED based on signals
from the lines. The pixel circuit may include at least two
TFTs and at least one storage capacitor. In the embodiment
of FIG. 1, the pixel circuit includes seven TFTs T1 to T7 and
one storage capacitor Cst.

[0026] The TFTs may include a driving TFT T1, a data
transmission TFT T2, a compensation TFT T3, a first
initialization TFT T4, a first emission control TFT T5, a
second emission control TFT T6, and a second initialization
TFT T7.

[0027] The driving TFT T1 includes a gate electrode G1
connected to a lower electrode Cstl of the storage capacitor
Cst, a source electrode S1 connected to the driving voltage
line PL via the first emission control TFT T5, and a drain
electrode D1 electrically connected to a pixel electrode of
the OLED via the second emission control TFT T6. The
driving TFT T1 may provide a driving current Id to the
OLED based on the data signal Dm according to a switching
operation of the data transmission TFT T2.

[0028] The data transmission TFT T2 includes a gate
electrode G2 connected to the first scanning line SLn, a
source electrode S2 connected to the data line DLm, and a
drain electrode D2 connected to the source electrode S1 of
the driving TFT T1 and to the driving voltage line PL, via the
first emission control TFT T5. The data transmission TFT T2
is turned on based on the first scanning signal Sn from the
first scanning line SLn and performs a switching operation
of transmitting the data signal Dm from the data line DLm
and to the source electrode S1 of the driving TFT T1.
[0029] The compensation TFT T3 includes a gate elec-
trode G3 connected to the first scanning line SLn and a
source electrode S3 connected to the drain electrode D1 of
the driving TFT T1 and the pixel electrode of the OLED via
the second emission control TFT T6. A drain electrode D3
of the compensation TFT T3 is connected to the lower
electrode Cstl of the storage capacitor Cst, a source elec-
trode S4 of the first initialization TFT T4, and the gate
electrode G1 of the driving TFT T1. The compensation TFT
T3 is turned on based on the first scanning signal Sn
transmitted from the first scanning line SLn and connects the
gate electrode G1 of the driving TFT T1 to the drain
electrode D1 thereof for diode-connection of the driving
TFT T1.

[0030] The first initialization TFT T4 includes a gate
electrode G4 connected to the second scanning line SLn-1
and a drain electrode D4 connected to the initialization
voltage line VL. The source electrode S4 of the first initial-
ization TFT T4 is connected to the lower electrode Cstl of
the storage capacitor Cst, the drain electrode D3 of the
compensation TFT T3, and the gate electrode G1 of the
driving TFT T1. The first initialization TFT T4 is turned on
based on the second scanning signal Sn-1 from the second
scanning line SLn-1, and performs an initialization opera-
tion of initializing the voltage of the gate electrode G1 of the
driving TFT T1 by applying the initialization voltage V-
to the gate electrode G1 of the driving TFT T1.

[0031] The first emission control TFT T5 includes as gate
electrode G5 connected to the emission control line ELn. A
source electrode S5 of the first emission control TFT T5 is
connected to the driving voltage line PL. A drain electrode
D5 of the first emission control TFT T5 is connected to the
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source electrode S1 of the driving TFT T1 and the drain
electrode D2 of the data transmission TFT T2. The first
emission control TFT T5 is between the driving voltage line
PL and the driving TFT T1. The first emission control TFT
T5 is turned on based on the emission control signal En
transmitted from the emission control line ELn and applies
the driving voltage ELVDD to driving TFT T1.

[0032] The second emission control TFT T6 includes a
gate electrode G6 connected to the emission control line
ELn, a source electrode S6 connected to the drain electrode
D1 of the driving TFT T1 and the source electrode S3 of the
compensation TFT T3, and a drain electrode D6 electrically
connected to the pixel electrode of the OLED. The first
emission control TFT T5 and the second emission control
TFT T6 are simultaneously turned on based on the emission
control signal En transmitted from the emission control line
ELn. The driving voltage ELVDD is applied to the OLED to
allow driving current Id to flow in the OLED.

[0033] The second initialization TFT T7 includes a gate
electrode G7 connected to the second scanning line SL.n-1,
a source electrode S7 connected to the pixel electrode of the
OLED, and a drain electrode D7 connected to the initial-
ization voltage line VL. The second initialization TFT T7 is
turned on based on the second scanning signal Sn-1 from
the second scanning line SLn-1 and thus initializes the pixel
electrode of the OLED.

[0034] In the present embodiment, the first initialization
TFT T4 and the second initialization TFT T7 are connected
to the second scanning line SLn-1. In one embodiment, the
first initialization TFT T4 may be connected to the second
scanning line SLn-1 and operate based on second scanning
signal Sn-1. The second initialization TFT T7 may be
connected to a next scanning line and may operate according
to a next scanning signal.

[0035] The storage capacitor Cst includes a upper elec-
trode Cst2 connected to the driving voltage line PL. A
common electrode of the OLED is connected to a common
voltage ELVSS. Accordingly, the OLED emits light based
on the driving current Id from the driving TFT T1 to display
an image.

[0036] FIG. 2 illustrates a layout embodiment of two
sub-pixels of the organic light-emitting display. FIG. 3
illustrates a view taken along section line I1I-I1I in FIG. 2.
FIG. 4 illustrates a view taken along section line TV-IV in
FIG. 2. FIG. 5 illustrates a view taken along section line V-V
in FIG. 2.

[0037] Referring to FIGS. 2 to 5, the TFT array substrate
10 may include a first sup-pixel SP1 and a second sub-pixel
SP2. The first sup-pixel SP1 and the second sub-pixel SP2
are adjacent sub-pixels. According to an embodiment, the
first sup-pixel SP1 may be a red or blue sub-pixel and the
second sub-pixel SP2 may be a green sub-pixel. For
example, when the first sup-pixel SP1 in a first row is a red
sub-pixel and the second sub-pixel SP2 in the first row is a
green sub-pixel, the first sup-pixel SP1 in a second row may
be a blue sub-pixel and the second sub-pixel SP2 in the
second row may be a green sub-pixel.

[0038] FIG. 2 shows that the first sup-pixel SP1 and the
second sub-pixel SP2 are rectangular. The first sup-pixel
SP1 and second sub-pixel SP2 may have different shapes
and/or different areas in another embodiment.

[0039] A semiconductor layer [1 has a curved shape on a
base substrate 11 of the TFT array substrate 10. The base
substrate 11 may include, for example, at least one of glass
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material, metal or plastic material such as polyethylen
terephthalate (PET), polyethylen naphthalate (PEN), or
polyimide. Semiconductor layer I.1 may include a semicon-
ductor material, e.g., polysilicon. A buffer layer may be
between the base substrate 11 and the semiconductor layer
L1 to prevent penetration of impurities and flatten a surface
of the base substrate 11.

[0040] Each of the first sup-pixel SP1 and second sub-
pixel SP2 may include a driving TFT T1. The driving TFT
T1 may include an active pattern Al that is an area of the
semiconductor layer L1. The active pattern A1 of the driving
TFT T1 may include a channel area C1 that is not doped with
impurities and source and drain areas S1 and D1 that are
doped with impurities and have conductivity. The channel
area C1 may be curved in various ways. For example, the
channel area C1 may have a zigzag shape or an S shape in
order to be elongated as much as possible in a narrow space.
As the length of the channel area C1 increases, the driving
range of a gate voltage may increase.

[0041] In an embodiment, the driving TFT T1 of the first
sup-pixel SP1 and the driving TFT T1 of the second sub-
pixel SP2 are symmetrical to each other with respect to a
boundary between the first sup-pixel SP1 and the second
sub-pixel SP2. For example, the distance from the boundary
between the first sup-pixel SP1 and the second sub-pixel
SP2 to the drain area D1 of the driving TFT T1 of the first
sup-pixel SP1 may be equal to the distance from the bound-
ary between the first sup-pixel SP1 and the second sub-pixel
SP2 to the drain area D1 of the driving TFT T1 of the second
sub-pixel SP2. The boundary between the first sup-pixel SP1
and the second sub-pixel SP2 may correspond, for example,
to a middle portion of the first sup-pixel SP1 and the second
sub-pixel SP2.

[0042] The data transmission TFT T2 of the first sup-pixel
SP1 and the data transmission TFT T2 of the second
sub-pixel SP2 may be symmetrical to each other with
respect to the boundary between the first sup-pixel SP1 and
the second sub-pixel SP2.

[0043] The first emission control TFT TS of the first
sup-pixel SP1 and the first emission control TFT T5 of the
second sub-pixel SP2 may be symmetrical to each other with
respect to the boundary between the first sup-pixel SP1 and
second sub-pixel SP2.

[0044] The second emission control TFT T6 of the first
sup-pixel SP1 and the second emission control TFT T6 of
the second sub-pixel SP2 may be symmetrical to each other
with respect to the boundary between the first sup-pixel SP1
and second sub-pixel SP2.

[0045] Because the driving TFTs T1, etc., of adjacent
sub-pixels are symmetrically arranged, the likelihood of the
occurrence of a defect (e.g., disconnection or a short-circuit
caused by a decrease in gaps between the lines) may
decrease.

[0046] Each of the first sup-pixel SP1 and the second
sub-pixel SP2 may include at least one compensation TFT
T3. The compensation TFT T3 may include an active pattern
A3 that is an area of the semiconductor layer 1. The active
pattern A3 of the compensation TFT T3 may include a
channel area C3 that is not doped with impurities and source
and drain areas S3 and D3 doped with impurities and have
conductivity.

[0047] Inanembodiment, the compensation TFT T3 of the
first sup-pixel SP1 and the compensation TFT T3 of the
second sub-pixel SP2 are asymmetrical to each other with
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respect to the boundary between the first sup-pixel SP1 and
second sub-pixel SP2. For example, the active pattern A3 of
the compensation TFT T3 of the first sup-pixel SP1 and the
active pattern A3 of the compensation TFT T3 of the second
sub-pixel SP2 may be asymmetrical to each other with
respect to the boundary between the first sup-pixel SP1 and
second sub-pixel SP2. The distance from the boundary
between the first sup-pixel SP1 and second sub-pixel SP2 to
the drain area D3 of the compensation TFT T3 of the first
sup-pixel SP1 may be different from the distance from the
boundary between the first sup-pixel SP1 and second sub-
pixel SP2 to the drain area D3 of the compensation TFT T3
of the second sub-pixel SP2.

[0048] Because the compensation TFTs T3 of adjacent
sub-pixels are asymmetrically arranged, the likelihood of the
occurrence of a disconnection or short-circuit is reduced.
Also, color deviation of each of the adjacent sub-pixels
caused by overlay deviation may be reduced.

[0049] Each of the first sup-pixel SP1 and the second
sub-pixel SP2 may include at least one first initialization
TFT T4. The first initialization TFT T4 may include an
active pattern A4 that is an area of the semiconductor layer
L1. The active pattern A4 of the first initialization TFT T4
may include a channel area C4 not doped with impurities
and source and drain areas S4 and D4 that are doped with
impurities and have conductivity.

[0050] Because the compensation TFTs T3 of the adjacent
sub-pixels are asymmetrically arranged, the first initializa-
tion TFTs T4 of the adjacent sub-pixels that share a second
via hole VH2 may also be asymmetrically arranged.
[0051] In an embodiment, the first initialization TFT T4 of
the first sup-pixel SP1 and the first initialization TFT T4 of
the second sub-pixel SP2 may be asymmetrical to each other
with respect to the boundary between the first sup-pixel SP1
and the second sub-pixel SP2. For example, the active
pattern A4 of the first initialization TFT T4 of the first
sup-pixel SP1 and the active pattern A4 of the first initial-
ization TFT T4 of the second sub-pixel SP2 may be asym-
metrical to each other with respect to the boundary between
the first sup-pixel SP1 and the second sub-pixel SP2. The
distance from the boundary between the first sup-pixel SP1
and the second sub-pixel SP2 to the source area S4 of the
first initialization TFT T4 of the first sup-pixel SP1 may be
different from the distance from the boundary between the
first sup-pixel SP1 and the second sub-pixel SP2 to the
source area S4 of the first initialization TFT T4 of the second
sub-pixel SP2.

[0052] The second initialization TFT T7 of the first sup-
pixel SP1 and the second initialization TFT T7 of the second
sub-pixel SP2 may be asymmetrical to each other with
respect to the boundary between the first sup-pixel SP1 and
second sub-pixel SP2.

[0053] A first insulating layer 13 may be on the base
substrate 11 to cover the driving TFT T1. The first insulating
layer 13 may be a thin film or thin films including an organic
material or an inorganic material.

[0054] A first conductive layer 1.2 may be on the first
insulating layer 13. The first conductive layer 1.2 may
include the second scanning line SL.n-1, the first scanning
line SLn, the emission control line ELn, and the gate
electrode G1 of the driving TFT T1.

[0055] The second scanning line SL.n-1, the first scanning
line SLn, and the emission control line ELn may extend in
the first direction. The first direction may indicate, for
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example, a direction crossing the first sup-pixel SP1 and the
second sub-pixel SP2. The second scanning line SLn-1 may
function as the gate electrode G4 of the first initialization
TFT T4 and the gate electrode G7 of the second initialization
TFT T7. The first scanning line SLn may function as the gate
electrode G2 of the data transmission TFT T2 and the gate
electrode G3 of the compensation TFT 13. The emission
control line ELn may function as the gate electrode G5 of the
first emission control TFT T5 and the gate electrode G6 of
the second emission control TFT T6.

[0056] The gate electrode G1 of the driving TFT T1 may
function as the lower electrode Cstl of the storage capacitor
Cst. The gate electrode G1 of the driving TFT T1 may
include a metallic material, for example, aluminum (Al),
which has low resistance.

[0057] A second insulating layer 15 may be on the first
insulating layer 13 to cover the gate electrode G1 of the
driving TFT T1. The second insulating layer 15 may be a
dielectric layer between the gate electrode G1 of the driving
TFT T1 and the upper electrode Cst2 of the storage capacitor
Cst. For example, the second insulating layer 15 may be a
layer or layers including materials, e.g., a silicon oxide
and/or a silicon nitride.

[0058] A second conductive layer 1.3 may be on the
second insulating layer 15 and may include the data line
DLm, the driving voltage lines PL, connection wires CW, a
drain electrode DE4 of the first initialization TFT T4, and a
drain electrode DE6 of the second emission control TFT T6.
In one embodiment, the driving voltage lines PL and the
connection wires CW may include the same material such as
a metallic material.

[0059] The data line DLm may extend in the second
direction and may transmit the data signal Dm to each of the
first sup-pixel SP1 and the second sub-pixel SP2.

[0060] The driving voltage lines PL. may respectively
provide the driving voltage ELVDD to the first sup-pixel
SP1 and the second sub-pixel SP2. The driving voltage lines
PL may extend in the first direction and the second direction.
The driving voltage lines PL extending in the first direction
may overlap at least some portions of the driving TFTs T1
of the first sup-pixel SP1 and the second sub-pixel SP2.
Thus, an area of a wire where a driving voltage is applied
expands to an area of the driving voltage lines PL extending
in the first direction, and a voltage drop caused by resistance
of the wire may be alleviated.

[0061] The second direction may be a direction crossing
the first direction. The driving voltage lines PL extending in
the second direction may be symmetrical to each other with
respect to the boundary between the first sup-pixel SP1 and
the second sub-pixel SP2. The boundary between the first
sup-pixel SP1 and the second sub-pixel SP2 may corre-
spond, for example, to a middle portion of the driving
voltage line PL, which provides the driving voltage to the
first sub-pixel SP1 and extends in the second direction, and
the driving voltage line PL. which provides the driving
voltage to the second sub-pixel SP2 and extends in the
second direction.

[0062] The first sup-pixel SP1 and the second sub-pixel
SP2 may share the driving voltage line PL extending in the
first direction.

[0063] Referring to FIG. 3, the active pattern Al of the
driving TFT T1 of each of the first sup-pixel SP1 and the
second sub-pixel SP2 is on the base substrate 11. The active
pattern Al of the driving TFT T1 of the first sub-pixel P1
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may be symmetrical to the active pattern Al of the driving
TFT T1 of the second sub-pixel P2 with respect to the
boundary between the first sup-pixel SP1 and the second
sub-pixel SP2.

[0064] The gate electrode G1 of the driving TFT T1
corresponding to the channel area C1 may be on the first
insulating layer 13 that covers the active patterns Al of the
driving TFTs T1.

[0065] The driving voltage line PL extending in the first
direction may be on the second insulating layer 15 that
covers the gate electrode G1 of the driving TFT T1. The
driving voltage lines PL extending in the first direction may
planarly overlap the gate electrode G1 of the driving TFT T1
of the first sub-pixel SP1 and the gate electrode G1 of the
driving TFT T1 of the second sub-pixel SP2. The driving
voltage line PL extending in the first direction may function
as the upper electrode Cst2 of the storage capacitor Cst of
the first sub-pixel SP1 and the upper electrode Cst2 of the
storage capacitor Cst of the second sub-pixel SP2. The
driving voltage lines PL extending in the first direction may
be symmetrical with respect to the boundary between the
first sup-pixel SP1 and the second sub-pixel SP2. Thus, the
capacitance of the storage capacitor Cst of the first sub-pixel
SP1 may be the same as the capacitance of the storage
capacitor Cst of the second sub-pixel SP2.

[0066] Referring back to FIG. 2, the driving voltage line
PL extending in the first direction may cover the drain area
D1 of the driving TFT T1 of the first sub-pixel SP1 and the
drain area D1 of the driving TFT T1 of the second sub-pixel
SP2 overall. Accordingly, although an overlay deviation
occurs between the semiconductor layer L1 and the second
conductive layer L3, parasitic capacitance between the driv-
ing voltage line PL extending in the first direction and the
drain area D1 of the driving TFT T1 of the first sub-pixel
SP1 may be the same as the parasitic capacitance between
the driving voltage line PL extending in the first direction
and the drain area D1 of the driving TFT T1 of the second
sub-pixel SP2.

[0067] An overlay deviation may correspond, for
example, to a difference between an originally-designed
overlapping area and a resultant overlapping area produced
when each layer is planarly shifted in a vertical or horizontal
direction while two or more layers are formed. The overlay
deviation may occur due to misalignment of the substrate
and a mask, and/or misalignment of the substrate and an
exposure device, when a conductive layer is formed on an
entire substrate and then patterned by photolithography and
etching. The overlay deviation may occur within an error
range of a device used in a system, for example, used to
manufacture larger size panels and when large numbers of
panels are simultaneously manufactured.

[0068] In an embodiment, the area of a portion where the
driving voltage line PL extending in the first direction
overlaps the gate electrode G1 of the driving TFT T1 of the
first sub-pixel SP1 may be the same as the area of a portion
where the driving voltage line PL extending in the first
direction overlaps the gate electrode G1 of the driving TFT
T1 of the second sub-pixel SP2. This may be so even though
the driving voltage line PL is shifted vertically or horizon-
tally from an original location. As a result, parasitic capaci-
tance between the driving voltage line PL extending in the
first direction and the drain area D1 of the driving TFT T1
of the first sub-pixel SP1 may be the same as the parasitic
capacitance between the driving voltage line PL extending in
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the first direction and the drain area D1 of the driving TFT
T1 of the second sub-pixel SP2. Thus, even when overlay
deviation occurs, color deviation between the first sub-pixel
SP1 and the second sub-pixel SP2 may be prevented. Also,
a storage capacitor Cst may be designed with increased or
maximum capacity. This may allow for the manufacture of
an organic light-emitting display 1 with improved display
quality.

[0069] The connection wire CW may electrically connect
the gate electrode G1 of the driving TFT T1 to the drain area
D3 of the compensation TFT T3 of each of the first sub-pixel
SP1 and the second sub-pixel SP2.

[0070] Referring to FIG. 4, the active pattern A3 of the
compensation TFT T3 of each of the first sub-pixel SP1 and
the second sub-pixel SP2 is on the base substrate 11. In this
case, the active pattern A3 of the compensation TFT T3 of
the first sub-pixel SP1 may be asymmetrical relative to the
active pattern A3 of the compensation TFT T3 of the second
sub-pixel SP2, with respect to the boundary between the first
sup-pixel SP1 and the second sub-pixel SP2.

[0071] The gate electrode G3 of the compensation TFT T3
that corresponds to the channel area C3 of the compensation
TFT T3 may be on the first insulating layer 13 covering the
active patterns A3 of the compensation TFTs T3.

[0072] The second insulating layer 15 that covers the gate
electrodes G3 of the compensation TFTs T3 may include a
first contact hole Cntl and a third contact hole Cnt3.
Connection wires CW may be on the second insulating layer
15. The connection wires CW may include wires connecting
the gate electrodes G1 of the driving TFTs T1 to the drain
areas D3 of the active patterns A3 of the compensation TFTs
T3 through the first contact hole Cntl and the third contact
hole Cnt3. For example, the connection wires CW may
electrically connect the gate electrodes G1 of the driving
TFTs T1 to the drain areas D3 of the compensation TFTs T3
of the first sub-pixel SP1 and the second sub-pixel SP2. In
this case, since the active pattern A3 of the compensation
TFT T3 of the first sub-pixel SP1 is asymmetrical relative to
the active pattern A3 of compensation TFT T3 of the second
sub-pixel SP2, the connection wires CW of the first sup-
pixel SP1 and the second sub-pixel SP2 may be asymmetri-
cal relative to each other with respect to the boundary
between the first sup-pixel SP1 and the second sub-pixel
SP2.

[0073] Referring again to FIG. 2, the connection wire CW
of the first sub-pixel SP1 and the connection wire CW of the
second sub-pixel SP2 may be curved in the same shape.
According to an embodiment, the connection wire CW of
the first sup-pixel SP1 may be at the same distance as the
connection wire CW of the second sub-pixel SP2 with
respect to the first scanning line SLn functioning as the gate
electrode G3 of the compensation TFT T3. As a result, even
when overlay deviation occurs between the first conductive
layer L2 and the second conductive layer L3, parasitic
capacitance between the first scanning line SLn and the
connection wire CW of the first sub-pixel SP1 may be the
same as the parasitic capacitance between the first scanning
line SLn and the connection wire CW of the second sub-
pixel SP2. Thus, color deviation of the first sup-pixel SP1
and the second sub-pixel SP2 may be prevented, even when
overlay deviation occurs. Thus, an organic light-emitting
display 1 with improved display quality may be manufac-
tured.
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[0074] Referring to FIG. 5, the active patterns Ad of the
first initialization TFTs T4 of the first sup-pixel SP1 and the
second sub-pixel SP2 may be on the base substrate 11. The
active pattern A4 of the first initialization TFT T4 of the first
sub-pixel SP1 may be asymmetrical relative to the active
pattern A4 of the first initialization TFT T4 of the second
sub-pixel SP2 with respect to the boundary between the first
sup-pixel SP1 and the second sub-pixel SP2. The source area
S4 of the active pattern Ad of the first initialization TFT T4
of the first sub-pixel SP1 may be connected to the source
area S4 of the active pattern A4 of the first initialization TFT
T4 of the second sub-pixel SP2.

[0075] The gate electrode G4 of the first initialization TFT
T4 that corresponds to the channel area C4 of the first
initialization TFT T4 may be on the first insulating layer 13
covering the active pattern A4 of the first initialization TFT
T4.

[0076] A fourth contact hole Cntd may be formed in the
second insulating layer 15 covering the gate electrode G4 of
the first initialization TFT T4. In an embodiment, the first
sup-pixel SP1 and the second sub-pixel SP2 may share the
fourth contact hole Cntd4. In this case, the fourth contact hole
Cnt4 may be formed in an area where the first sub-pixel SP1
is disposed, except an area where the second sub-pixel SP2
is disposed.

[0077] The drain electrode DE4 of the first initialization
TFT T4 that connects the source area S4 of the active pattern
A4 of the first initialization TFT T4 to a second cover metal
CM2 through the fourth contact hole Cnt4 may be on the
second insulating layer 15. Since the fourth contact hole
Cnt4 is formed only in the area where the first sub-pixel SP1
is disposed, the drain electrode DE4 of the first initialization
TFT T4 may be asymmetrical with respect to the boundary
between the first sup-pixel SP1 and the second sub-pixel
SP2.

[0078] A third insulating layer 17 covering the drain
electrode DE4 of the first initialization TFT T4 may include
a first via hole VHI1 and a second via hole VH2.

[0079] A third conductive layer 1.4 may be on the third
insulating layer 17 and include a first cover metal CM1 and
the second cover metal CM2. The first cover metal CM1
may connect the drain electrode DE6 of the second emission
control TFT T6 to the pixel electrode of the OLED through
the first via hole VH1. The second cover metal CM2 may
connect the drain electrode DE4 of first initialization TFT T4
to the initialization voltage line VL through the second via
hole VH2. Each of the first sup-pixel SP1 and the second
sub-pixel SP2 may include the pixel electrode of the OLED.
The first sup-pixel SP1 and second sub-pixel SP2 may share
the second via hole VH2 and the initialization voltage line
VL. Because the first sup-pixel SP1 and the second sub-pixel
SP2 share the second via hole VH2, aperture ratio of pixels
may be improved. In one embodiment, the pixel electrode of
the OLED and the initialization voltage line VL may include
a same material at the same level.

[0080] Referring again to FIG. 2, the second scanning line
SLn-1 (that functions as the gate electrode G4 of the first
initialization TFT T4 of the first sub-pixel SP1 and the gate
electrode G4 of the first initialization TFT T4 of the second
sub-pixel SP2) may be symmetrical with respect to the
boundary between the first sup-pixel SP1 and the second
sub-pixel SP2. The active pattern A4 of the first initialization
TFT T4 of the first sub-pixel SP1 may be asymmetrical
relative to the active pattern A4 of the first initialization TFT
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T4 of the second sub-pixel SP2 with respect to the boundary
between the first sup-pixel SP1 and the second sub-pixel
SP2.

[0081] In accordance with one or more of the aforemen-
tioned embodiments, elements in one pixel may be arranged
symmetrically to corresponding elements of one or more
adjacent pixels. As a result, an organic light-emitting display
may be manufactured to have compact size and high reso-
lution.

[0082] Also, in accordance with one or more of the
aforementioned embodiments, the widths of wires shared by
adjacent pixels may correspond to widths of respective
elements of one or more adjacent pixels. As a result, a
difference in parasitic capacitance of each of the adjacent
pixels due to overlay deviation may be reduced or prevented.
[0083] Also, in accordance with one or more of the
aforementioned embodiments, some elements in one pixel
are arranged asymmetrically relative to corresponding ele-
ments of one or more adjacent pixels. As a result, a differ-
ence in parasitic capacitance of the adjacent pixels due to
overlay deviation may be reduced or prevented. An organic
light-emitting display may therefore be made to have
reduced color deviation per pixel.

[0084] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made
without departing from the spirit and scope of the present
invention as set forth in the following claims.

What is claimed is:

1. An organic light-emitting display, comprising:

a first pixel adjacent to a second pixel; and

a plurality of driving voltage lines to apply driving

voltages to the first pixel and the second pixel, the
driving voltage lines extending in a first direction
crossing the first pixel and the second pixel and in a
second direction crossing the first direction, wherein
the first pixel includes a first driving transistor and a
first compensation transistor and the second pixel
includes a second driving transistor and a second
compensation transistor and wherein:

the first driving transistor and the second driving transis-

tor are symmetrical to each other with respect to a
boundary between the first pixel and the second pixel,
and

the first compensation transistor and the second compen-

sation transistor are asymmetrical to each other with
respect to the boundary.

2. The display as claimed in claim 1, wherein the bound-
ary corresponds to a middle portion of the first pixel and the
second pixel.

3. The display as claimed in claim 1, wherein the driving
voltage lines extending in the first direction planarly overlap
a first driving gate electrode of the first driving transistor and
a second driving gate electrode of the second driving tran-
sistor.
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4. The display as claimed in claim 3, wherein the driving
voltage lines extending in the first direction include:

a first upper electrode of a first storage capacitor of the

first pixel, and

a second upper electrode of a second storage capacitor of

the second pixel.

5. The display as claimed in claim 4, wherein the driving
voltage line extending in the first direction is symmetrical to
each other with respect to the boundary.

6. The display as claimed in claim 1, wherein each of the
first driving transistor and the second driving transistor
includes a first driving active pattern and a second driving
active pattern that are symmetrical to each other with respect
to the boundary.

7. The display as claimed in claim 6, wherein the driving
voltage lines extending in the first direction planarly overlap
a first driving drain area of the first driving active pattern and
a second driving drain area of the second driving active
pattern.

8. The display as claimed in claim 1, wherein each of the
first compensation transistor and the second compensation
transistor includes a first compensation active pattern and a
second compensation active pattern that are asymmetrical to
each other with respect to the boundary.

9. The display as claimed in claim 1, wherein:

each of the first pixel and the second pixel includes a first

connection wire and a second connection wire,
the first connection wire is to electrically connect the first
driving transistor to the first compensation transistor,

the second connection wire is to electrically connect the
second driving transistor to the second compensation
transistor, and

the first connection wire is asymmetrical to the second

connection wire with respect to the boundary.

10. The display as claimed in claim 9, wherein:

the first connection wire is to electrically connect a first

driving gate electrode of the first driving transistor to a
first compensation drain area of the first compensation
transistor, and

the second connection wire is to electrically connect a

second driving gate electrode of the second driving
transistor to a second compensation drain area of the
second compensation transistor.
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11. The display as claimed in claim 9, wherein the first
connection wire and the second connection wire include a
same material and are at a same level as the driving voltage
lines.

12. The display as claimed in claim 9, wherein each of the
first connection wire and the second connection wire
includes a metallic material.

13. The display as claimed in claim 9, wherein the first
connection wire and the second connection wire are curved
in a same shape.

14. The display as claimed in claim 9, further comprising:

a first scanning line to provide scanning signals to the first
compensation transistor and the second compensation
transistor, wherein the first connection wire is at a same
distance as the second connection wire with respect to
the first scanning line.

15. The display as claimed in claim 1, wherein each of the
first pixel and the second pixel includes a first initialization
transistor and a second initialization transistor that are
asymmetrical to each other with respect to the boundary.

16. The display as claimed in claim 15, further compris-
ing:

a plurality of scanning lines to provide scanning signals to
the first initialization transistor and the second initial-
ization transistor and extending in the first direction.

17. The display as claimed in claim 16, wherein the
scanning lines are symmetrical to each other with respect to
the boundary.

18. The display as claimed in claim 1, wherein:

the first pixel is a red or blue sub-pixel, and

the second pixel is a green sub-pixel.

19. A display, comprising:

a first driving transistor in a first pixel,

a first compensation transistor in the first pixel;

a second driving transistor in a second pixel; and

a second compensation transistor in the second pixel,

wherein the first and second driving transistors are sym-
metrical to each other with respect to a boundary
between the first and second pixels and wherein the first
and second compensation transistors are asymmetrical
to each other with respect to the boundary.

20. The display as claimed in claim 19, wherein the first

pixel is adjacent to the second pixel.
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