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(57) ABSTRACT

A substrate includes a driving transistor, a capacitor, a driving
voltage line, and a connection line. The driving transistor has
a gate electrode overlapping a channel region of a curved
active layer. The capacitor has a first electrode is formed of the
gate electrode of the driving transistor and a second electrode
overlapping the first electrode. The driving voltage line
includes driving voltage line portions on the capacitor and
connected to edges of the second electrode of the capacitor.
The first connection line is located at a portion of a region on
the capacitor separated from the driving voltage line. A via
hole is on the first connection line.
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THIN FILM TRANSISTOR ARRAY
SUBSTRATE AND ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0122213,
filed on Oct. 14, 2013, and entitled, “Thin Film Transistor
Array Substrate And Organic Light-Emitting Display Appa-
ratus Including The Same,” is incorporated by reference
herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments described herein relates
to a thin film transistor array substrate and an oragnic light
emitting display device including the same.

[0004] 2. Description of the Related Art

[0005] An organic light-emitting display apparatus has
attracted attention as image display apparatus. An organic
light-emitting display apparatus includes a plurality of pixels,
each including a pixel circuit connected to signal lines on a
substrate. Each pixel emits light from an organic light-emit-
ting device controlled by the pixel circuit.

SUMMARY

[0006] In accordance with one embodiment, a thin film
transistor array substrate includes a driving thin film transis-
tor including a curved active layer and a gate electrode over-
lapping a channel region of the active layer; a capacitor hav-
ing a first electrode including the gate electrode of the driving
thin film transistor and a second electrode overlapping the
first electrode; adriving voltage line including driving voltage
line portions on the capacitor and connected to edges of the
second electrode of the capacitor; and a first connection line
at a portion of a region on the capacitor separated from the
driving voltage line, wherein a portion of first connection line
is exposed through a via hole.

[0007] The first connection line may have a first portion
parallel to the driving voltage line, and a second portion
having a greater width than the first portion, wherein the via
hole is disposed at the second portion.

[0008] The substrate may include a compensation thin film
transistor to compensate for a threshold voltage of the driving
thin film transistor; and a second connection line to connect
the first electrode of the capacitor and the compensation thin
film transistor. The second connection line may be connected
to an edge of the first electrode of the capacitor. The driving
voltage line, first connection line, and second connection may
be on a same layer. The second portion of the first connection
line may be formed as a third electrode of the capacitor and
may overlap the second electrode of the capacitor.

[0009] The substrate may include a first insulating layer
covering the active layer; a second insulating layer covering
the first electrode of the capacitor; a third insulating layer
covering the second electrode of the capacitor; and a fourth
insulating layer covering the first connection line.

[0010] The substrate may include an emission control thin
film transistor connected to one end of the first portion of the
first connection line and turned on by an emission control
signal transmitted through an emission control line, wherein
the emission control thin film transistor is to transmit a driv-
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ing current from the driving thin film transistor to an organic
light-emitting device. The organic light-emitting device may
have a pixel electrode connected to the first connection line
through the via hole. The second electrodes of the capacitors
of pixels adjacent in a horizontal direction may be connected
to each other, and the driving voltage line may havbe a mesh
structure.

[0011] Inaccordance with another embodiment, an organic
light-emitting display apparatus includes a driving thin film
transistor having a curved active layer and a gate electrode on
the active layer and overlapping a channel region of the active
layer; a capacitor having a first electrode including the gate
electrode of the driving thin film transistor, and a second
electrode overlapping the first electrode; a driving voltage
line including driving voltage line portions on the capacitor
and connected to edges of the second electrode of the capaci-
tor; a first connection line at a portion of a region on the
capacitor separated from the driving voltage line, wherein a
portion of first connection line is exposed through a via hole;
and an organic light-emitting device to emit light based on
driving current from the driving thin film transistor.

[0012] The first connection line may have a first portion
parallel to the driving voltage line; and a second portion
having a greater width than the first portion, wherein the via
hole is disposed at the second portion.

[0013] Theapparatus may include acompensation thin film
transistor to compensate for a threshold voltage of the driving
thin film transistor; and a second connection line connecting
the first electrode of the capacitor and the compensation thin
film transistor. The second connection line may be connected
to an edge of the first electrode of the capacitor. The driving
voltage line, first connection line, and second connection may
be on a same layer. The first connection line may be formed as
a third electrode of the capacitor and may overlap the second
electrode of the capacitor.

[0014] The apparatus may include a first insulating layer
covering the active layer; a second insulating layer covering
the first electrode of the capacitor; a third insulating layer
covering the second electrode of the capacitor; and a fourth
insulating layer covering the first connection line.

[0015] The apparatus may include an emission control thin
film transistor connected to one end of the first portion of the
first connection line and turned on by an emission control
signal transmitted through an emission control line, the emis-
sion control thin film transistor to transmit the driving current
from the driving thin film transistor to the organic light-
emitting device.

[0016] A pixel electrode of the organic light-emitting
device may be connected to the first connection line through
the via hole. The second electrodes ofthe capacitors of pixels
adjacent in a horizontal direction may be connected to each
other, and the driving voltage line may have a mesh structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0018] FIG. 1 illustrates an embodiment of a pixel,

[0019] FIG. 2 illustrates a plan view of the pixel;

[0020] FIG. 3 illustrates another embodiment of a pixel;
[0021] FIG. 4 illustrates a plan view of the pixel in FIG. 3;
[0022] FIG. 5 illustrates a view along section line A-A' in
FIG. 4;
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[0023] FIG. 6 illustrates a view along line section line B-B'
in FIG. 4;

[0024] FIG. 7 illustrates a data line in F1G. 4;

[0025] FIG. 8 illustrates a pixel according to a comparative
example;

[0026] FIG. 9 illustrates a data line in F1G. 8;

[0027] FIG. 10 illustrates another embodiment of a pixel;
and

[0028] FIG. 11 illustrates a view along line section line

C-C'in FIG. 10.

DETAILED DESCRIPTION

[0029] Example embodiments are described more fully
hereinafter with reference to the accompanying 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 fully
convey exemplary implementations to those skilled in the art.

[0030] Inthe drawing figures, 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.

[0031] FIG. 1 illustrates an embodiment of a pixel 1 of an
organic light-emitting display apparatus. The pixel 11s one of
aplurality of pixels an nth row line (e.g., pixel line). The pixel
11s connected to a scan line SLn corresponding to the nth row
line and to a scan line SLn-1 corresponding to an (n-1)th row
line previous to the nth row line. The pixel 1 is connected to a
scan line corresponding to a respective pixel line and to a scan
line corresponding to a prior pixel line. In other embodiments,
pixel 1 may be connected to two scan lines.

[0032] The pixel 1 includes a pixel circuit 2 having a plu-
rality of thin film transistors T1 to T6 and a capacitor Cst. The
pixel 1 also includes an organic light-emitting device (OLED)
to emit light based on a driving current from pixel circuit 2.
The thin film transistors T1 to T6 include a driving thin film
transistor T1, a switching thin film transistor T2, a compen-
sation thin film transistor T3, an initialization thin film tran-
sistor T4, a first emission control thin film transistor T5, and
a second emission control thin film transistor 6.

[0033] The pixel 1 includes a first scan line SLn to transmit
a first scan signal Sn to the switching thin film transistor T2
and compensation thin film transistor T3, a second scan line
SLn-1 to transmit a second scan signal Sn-1 (which is a
previous scan signal) to initialization thin film transistor T4,
an emission control line ELn to transmit an emission control
signal En to first emission control thin film transistor T5 and
second emission control thin film transistor T4, a data line
DLm which intersects first scan line SLn and transmits a data
signal Dm, a driving voltage line PL, which is substantially
parallel to data line DLm and transmits a first power supply
voltage ELVDD, and an initialization voltage line VL, which
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is substantially parallel to second scan line SLn-1 and trans-
mits an initialization voltage Vint to initialize driving thin film
transistor T1.

[0034] A gate electrode G1 of the driving thin film transis-
tor T1 is connected to a first electrode Cstl of the capacitor
Cst. A source electrode S1 of the driving thin film transistor
T1 is connected to the driving voltage line PL via the first
emission control thin film transistor T5. A drain electrode D1
of the driving thin film transistor T1 is electrically connected
to an anode electrode of the OLED via the second emission
control thin film transistor T6. According to a switching
operation of the switching thin film transistor T2, the driving
thin film transistor T1 receives the data signal Dm and sup-
plies a driving current loled to the OLED.

[0035] A gate electrode G2 of the switching thin film tran-
sistor T2 is connected to the first scan line SL.n. A source
electrode S2 of the switching thin film transistor T2 is con-
nected to the data line DLm. A drain electrode D2 of the
switching thin film transistor T2 is connected to the source
electrode S1 of the driving thin film transistor T1 and is
connected to the driving voltage line PL via the first emission
control thin film transistor T5. In a switching operation, the
switching thin film transistor T2 is turned on according to the
first scan signal Sn received through the first scan line SLn.
When transistor T2 turns on, data signal Dm received through
the data line DLm is transmitted to the source electrode Si of
the driving thin film transistor T1.

[0036] A gate electrode G3 of the compensation thin film
transistor T3 is connected to the first scan line SLn. A source
electrode S3 of the compensation thin film transistor T3 is
connected to the drain electrode D1 of the driving thin film
transistor T1. Source electrode S3 is also connected to the
anode electrode of the OLED via the second emission control
thin film transistor T6. A drain electrode D3 of the compen-
sation thin film transistor T3 is connected in common to the
first electrode Cstl of the capacitor Cst, a drain electrode D4
of the initialization thin film transistor T4, and the gate elec-
trode G1 of the driving thin film transistor T1. The compen-
sation thin film transistor T3 is turned on according to the first
scan line Sn received through the first scan line SL.n. When
transistor T3 turns on, the gate electrode G1 and drain elec-
trode D1 of the driving thin film transistor T1 are connected,
thereby placing transistor T1 in a diode-connected stated.
[0037] A gate electrode G4 of the initialization thin film
transistor T4 is connected to the second scan line SLn-1. A
source electrode S4 of the initialization thin film transistor T4
is connected to the initialization voltage line VL. The drain
electrode D4 of the initialization thin film transistor T4 is
connected, in common, to the first electrode Cstl of the
capacitor Cst, the drain electrode D3 of the compensation thin
film transistor T3, and the gate electrode G1 of the driving
thin film transistor T1. In an initialization operation, the ini-
tialization thin film transistor T4 is turned on according to the
second scan line Sn-1 received through the second scan line
SLn-1. When transistor T4 turns on, the initialization voltage
Vint is transmitted to the gate electrode G1 of the driving thin
film transistor T1, to initialize a voltage of the gate electrode
G1 of the driving thin film transistor T1.

[0038] A gateelectrode G5 of the first emission control thin
film transistor TS is connected to the emission control line
ELn. A source electrode S5 of the first emission control thin
film transistor T5 is connected to the driving voltage line PL.
A drain electrode D5 of the first emission control thin film
transistor T5 is connected to the source electrode S1 of the
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driving thin film transistor T1 and drain electrode D2 of the
switching thin film transistor T2.

[0039] A gate electrode G6 of the second emission control
thin film transistor T6 is connected to the emission control
line ELn. A source electrode S6 of the second emission con-
trol the thin film transistor T6 is connected to the drain elec-
trode D1 of the driving thin film transistor T1 and the source
electrode S3 of the compensation thin film transistor T3. A
drain electrode D6 of the second emission control thin film
transistor T6 is electrically connected to the anode electrode
of the OLED. According to the emission control signal En
received through the emission control line ELn, the first emis-
sion control the thin film transistor T5 and second emission
the control thin film transistor T6 are simultancously turned
on. When the transistors T5 and T6 are simultaneously turned
on, the first power supply voltage ELVDD is transmitted to
thereby allow driving current Ioled to flow through the
OLED.

[0040] A second electrode Cst2 of the capacitor Cst is con-
nected to the driving voltage line PL. The first electrode Cstl
of the capacitor Cst is connected, in common, to the gate
electrode 01 of the driving thin film transistor T1, the drain
electrode D3 of the compensation thin film transistor T3, and
the drain electrode D4 of the initialization thin film transistor
T4.

[0041] A cathode electrode of the OLED is connected to a
second power supply voltage ELVSS. The OLED receives the
driving current Ioled from the driving thin film transistor T1
and emits light to display an image. The first power supply
voltage ELVDD may be a predetermined high-level voltage.
The second power supply voltage ELVSS may be a ground
voltage or a voltage lower than the first power supply voltage
ELVDD.

[0042] FIG. 2 illustrates a plan view of pixel 1. As illus-
trated in FIG. 2, pixel 1 includes the first scan line SLn, the
second scan line SLn-1, the emission control line ELn, and
the initialization voltage line VL disposed in a row direction.
These lines respectively apply the first scan signal Sn, the
second scan signal Sn-1, the emission control signal En, and
the initialization voltage Vint. The data line DLm and the
driving voltage line PL are disposed across the first scan line
SLn, the second scan line SLn-1, the emission control line
ELn, and the initialization voltage line VL. The data line DLm
and the driving voltage line PL respectively apply the data
signal Dm and the first power supply voltage ELVDD to the
pixel 1.

[0043] A plurality of thin film transistors T1 to T6 and a
capacitor Cstare formed in the pixel 1. In other embodiments,
pixel 1 may have a different structure, e.g., with a different
number of transistors and/or capacitors. Also, the OLED may
be formed in a region corresponding to a via hole VIA.
[0044] The thin film transistors T1 to T6 are formed along
an active layer 112. The active layer 112 may curved in
various shapes. The active layer 112 includes a channel region
that is not doped with a dopant and that is formed of polysili-
con, for example. The active layer 112 may also include a
source region and a drain region doped with a dopant and
formed on respective sides of the channel region. The dopant
material depends on the conductivity type of the thin film
transistor to be implemented, e.g., the dopant may be an
N-type dopant material or a P-type dopant material.

[0045] The driving thin film transistor T1 includes a gate
electrode G1, a source electrode S1, and a drain electrode D1.
The source electrode Si corresponds to a doped source region

Apr. 16, 2015

in the active layer. The drain electrode D1 corresponds to a
doped drain region in the active layer. The gate electrode G1
overlaps the channel region. The gate electrode G1 is con-
nected to the first electrode Cstl of the capacitor Cst, the drain
electrode D3 of the compensation thin film transistor T3, and
the drain electrode D4 of'the initialization thin film transistor
T4, through contact holes 41 and 42 by a second connection
member 130. In this embodiment, the active layer of the
driving thin film transistor T1 is curved. In the example of
FIG. 2, the active layer of the driving thin film transistor T1
has a “2 ”-shaped configuration.

[0046] By forminga curved active layer, a long active layer
may be formed in a relatively narrow space. Because a long
channel region may be formed in the active layer of the
driving thin film transistor T1, the driving range of a gate
voltage applied to the gate electrode G1 may be increased.
The increased driving range of the gate voltage allows gray
scale values of light emitted from the OLED to be controlled
more accurately, e.g., by changing the level of the gate volt-
age. Accordingly, the resolution of the display apparatus may
be increased and display quality may be improved. The active
layer of the driving thin film transistor T1 may be embodied
in various curved shapes such as but not limited toan S, M, or
W shape.

[0047] The switching thin film transistor T2 includes a gate
electrode G2, a source electrode S2, and a drain electrode D2.
The source electrode S2 corresponds to a doped source region
in the active layer, The drain electrode D2 corresponds to a
doped drain region in the active layer. The gate electrode G2
overlaps the channel region. The source electrode S2 is con-
nected to the data line DLm through a contact hole 43. The
drain electrode D2 is connected to the source electrode S1 of
the driving thin film transistor T1 and drain electrode D5 of
the first emission control thin film transistor T5. The gate
electrode G2 is formed by a portion of the first scan line SLn.
[0048] The compensation thin film transistor T3 includes a
gate electrode G3, a source electrode S3, and a drain electrode
D3. The source electrode S3 corresponds to a doped source
region in the active layer. The drain electrode D3 corresponds
to a doped drain region in the active layer. The gate electrode
G3 overlaps the channel region and is formed by a portion of
the first scan line SLn.

[0049] The initialization thin film transistor T4 includes a
gate electrode G4, a source electrode S4, and a drain electrode
D4. The source electrode S4 corresponds to a doped source
region in the active layer. The drain electrode D4 corresponds
to a doped drain region in the active layer. The source elec-
trode S4 may be connected to the initialization voltage line
VL through a contact hole 45 by a third connection member
140. The gate electrode G4 overlaps the channel region. The
gate electrode G4 is formed as a dual-gate electrode by a
portion of the second scan line SLn-1 to prevent leakage
current.

[0050] The first emission control thin film transistor T5
includes a gate electrode G5, a source electrode S5, and a
drain electrode D5. The source electrode S5 corresponds to a
doped source region in the active layer. The drain electrode
D5 corresponds to a doped drain region in the active layer.
The gate electrode G5 overlaps the channel region. The
source electrode S5 may be connected to the driving voltage
line PL through a contact hole 44. The gate electrode G5 is
formed by a portion of the emission control line ELn.
[0051] The second emission control thin film transistor T6
includes a gate electrode G6, a source electrode S6, and a
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drain electrode D6. The source electrode S6 corresponds to a
doped source region in the active layer. The drain electrode
D6 corresponds to a doped drain region in the active layer.
The gate electrode G6 overlaps the channel region. The drain
electrode D6 is connected to the first connection member 120
through a contact hole 46 and is connected to the anode
electrode of the OLED through a via hole VIA. The gate
electrode G6 is formed by a portion of emission control line
ELn.

[0052] The first electrode Cst1 of the capacitor Cst is con-
nected, in common, to the drain electrode D3 of the compen-
sation thin film transistor T3 and the drain electrode D4 of the
initialization thin film transistor T4, by the second connection
member 130, through the contact holes 41 and 42. The first
electrode Cstl of the capacitor Cst also functions as the gate
electrode 01 of the driving thin film transistor T1. The second
electrode Cst2 of the capacitor Cst is connected to the driving
voltage line PL through the contact holes 47 and 48, to receive
the first power supply voltage ELVDD from the driving volt-
age line PL.

[0053] The first electrode Cstl of the capacitor Cst is
formed in a tetragonal shape, separated from the adjacent
pixel. The first electrode Cstl may be formed of the same
material and on the same layer as the first scan line SLn, the
second scan line SLn-1, emission control line ELn, the gate
electrode G5 of first emission control thin film transistor T5,
and the gate electrode G6 of the second emission control thin
film transistor T6.

[0054] The second electrode Cst2 of the capacitor Cst is
connected to that of the adjacent pixel. The second electrode
Cst2 may be formed of the same material and on the same
layer as the initialization voltage line VL. The second elec-
trode Cst2 of the capacitor Cst may completely overlap the
first electrode Cstl and may vertically overlap the driving thin
film transistor T1. In order to ensure a region of the capacitor
Cst, which is reduced due to the curved active layer of the
driving thin film transistor T1, the capacitor Cst overlaps the
active layer of the driving thin film transistor T1, to thereby
ensure capacitance even at a high resolution.

[0055] The data line DLm is disposed in a first (e.g., verti-
cal)direction on the left or right side ofthe pixel. The data line
DLm is connected to the switching thin film transistor T2
through the contact hole 43.

[0056] The driving voltage line PL is disposed in the first
direction on the left or right side of the pixel, adjacent to data
line DLm. The driving voltage line PL is disconnected with-
out intersecting a region in which the driving thin film tran-
sistor T1 and capacitor Cst are formed. That is, while extend-
ing in the first direction, the driving voltage line PL. may be
separated on the capacitor Cst such that a space, through
which a line does not pass, may be formed on the capacitor
Cst. Because of this separation, a portion of the driving volt-
age line PL on capacitor Cst is connected to a top edge of the
second electrode Cst2 of the capacitor Cst through contact
hole 47. Another portion of the driving voltage line PL under
capacitor Cst is connected to a bottom edge of the second
electrode Cst2 of the capacitor Cst through contact hole 48.

[0057] Because the second electrode Cst2 of the capacitor
Cst is connected between adjacent pixels in a second (e.g.,
horizontal) direction, the driving voltage line PL, may have a
mesh structure that is connected in the first direction and the
second direction. The driving voltage line PL, may be con-
nected to the first emission control thin film transistor T5
through the contact hole 44.
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[0058] The first connection member 120 is connected to the
drain electrode D6 of the second emission control thin film
transistor T6 through the contact hole 46 The first connection
member 120 is also connected to the anode electrode of the
OLED through via hole VIA. Accordingly, first connection
member 120 may connect the OLED to the driving thin film
transistor T1 and the second emission control thin film tran-
sistor T6.

[0059] The first connection member 120 extends from the
region, in which the drain electrode D6 of the second emis-
sion control thin film transistor T6 is formed, to the region in
which the driving thin film transistor T1 and the capacitor Cst
are formed. The first connection member 120 includes a first
portion 121 parallel to the driving voltage line PL, and a
second portion 122 formed at a portion of the region in which
the driving voltage line PL is separated. The first portion 121
is substantially linear, and the second portion 122 is substan-
tially tetragonal. The second portion 122 has a larger width
than the first portion 121.

[0060] The via hole VIA is disposed at the second portion
122 of the first connection member 120, to partially overlap a
driving thin film transistor T1 and the capacitor Cst in the first
direction. The first portion 121 ofthe first connection member
120 has a width providing a sufficient distance to prevent a
short circuit with the driving voltage line PL, that is disposed
on the same layer as the first portion 121 adjacent to the first
portion 121. The second portion 122 of the first connection
member 122 is disposed on the capacitor Cst at a sufficient
distance to prevent a short circuit with the data line DLm, that
is on the same layer as the second portion 122.

[0061] The second connection member 130 is connected to
the first electrode Cstl of the capacitor Cst through the con-
tacthole 41 at an edge of the first electrode Cstl, for example,
at one corner of the first electrode Cst1. The second connec-
tion member 130 is connected to the drain electrode D3 of the
compensation thin film transistor T3 through the contact hole
42. Accordingly, the second connection member 130 may
connect capacitor Cst to the compensation thin film transistor
T3 and the initialization thin film transistor T4.

[0062] The third connection member 140 may connect the
source electrode S4 of the initialization thin film transistor T4
and the initialization voltage line VL through the contact hole
45.

[0063] FIG. 3illustrates another embodiment of a pixel 3 of
an organic light-emitting display apparatus. The pixel 3 may
be the same as the pixel 1, except that a bypass thin film
transistor T7 is added. Pixel 3 may be one of a plurality of
pixels in an nth row line.

[0064] The pixel 3 is connected to a scan line SLn corre-
sponding to the nth row line and to a scan line SLn-1 corre-
sponding to an (n-1)th row line previous to the nth row line.
The pixel 3 is connected to a scan line corresponding to a
respective pixel line and to a scan line corresponding to a
pixel line previous to the corresponding scan line. In other
embodiments, pixel 3 may be connected to two scan lines.

[0065] Also, the pixel 3 includes a pixel circuit 4 having a
plurality of thin film transistors T1 to T7 and a capacitor Cst.
The pixel 3 further includes an OLED to emit light based on
driving current from the pixel circuit 4. The thin film transis-
tors T1 to T7 include the driving thin film transistor T1, the
switching thin film transistor T2, the compensation thin film
transistor T3, the initialization thin film transistor T4, the first
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emission control thin film transistor T5, the second emission
control thin film transistor 6, and a bypass thin film transistor
T7.

[0066] The pixel 3 includes a first scan line SLn to transmit
a first scan signal Sn to the switching thin film transistor T2
and the compensation thin film transistor T3, a second scan
line SLn-1 to transmit a second scan signal Sn-1, which is a
previous scan signal, to the initialization thin film transistor
T4, an emission control line ELn to transmit an emission
control signal En to the first emission control thin film tran-
sistor T5 and the second emission control thin film transistor
T6, a data line DLm disposed to intersect the first scan line
SLn and to transmit a data signal Dm, a driving voltage line
PL which is substantially parallel to the data line DL.m and
transmits a first power supply voltage ELVDD, an initializa-
tion voltage line VL substantially parallel to the second scan
line SLn-1 and transmits an initialization voltage Vint to
initialize the driving thin film transistor T1, and a bypass
control line BPL to transmit a bypass signal BP to the bypass
thin film transistor T7.

[0067] A gateelectrode G7 of the bypass thin film transistor
T7 is connected to the bypass control line BPL. A source
electrode S7 of the bypass thin film transistor T7 is connected
in common to a drain electrode D6 of the second emission
control thin film transistor T6 and an anode electrode of the
OLED. A drain electrode D7 of the bypass thin film transistor
T7 is connected, in common, to the initialization voltage line
VL and a source electrode S4 of the initialization thin film
transistor T4. The gate electrode G7 overlaps a channel region
of an active layer.

[0068] The bypass thin film transistor T7 receives the
bypass signal BP from the bypass control line BPL. The
bypass signal BP is a predetermined-level voltage that may
always turn off the bypass thin film transistor T7. Because an
off-level voltage is received at the gate electrode G7, the
bypass thin film transistor T7 is always turned off, so that a
portion (bypass current Ibp) of a driving current Ioled is
output through the bypass thin film transistor T7 in the turn-
off state.

[0069] When the OLED emits light (even in the case where
a minimum current of the driving thin film transistor T1
displaying a black image flows as a driving current), a black
image may not be properly displayed. Thus, bypass thin film
transistor T7 may distribute a portion (e.g., bypass current
Ibp) of the minimum current of the driving thin film transistor
T1 to a current path different from the current path to the
OLED.

[0070] Inoneembodiment, the minimum current of driving
thin film transistor T1 may be understood to be a current
generated under the condition that the driving thin film tran-
sistor T1 is turned off, since a gate-source voltage Vs of the
driving thin film transistor T1 is lower than a threshold volt-
age Vth thereof. The minimum driving current (e.g., a current
of 10 pA or less), generated under the condition that the
driving thin film transistor T1 is turned off, may be transmit-
ted to the OLED so that black image is displayed.

[0071] When the minimum driving current corresponding
to a black image flows, influence of the bypass transmission
of the bypass current Ibp may be large. On the other hand,
when a large driving current displaying a general image or a
white image flows, influence of the bypass current Ibp may be
relatively small. Thus, when a driving current displaying a
black image flows, the driving current loled of the OLED may
be a current reduced by a current amount ofthe bypass current
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Ibp output through the bypass thin film transistor T7. This
reduced current may have a minimum current amount that
corresponds to a level for clearly displaying a black image.
Thus, the bypass thin film transistor T7 may be used to imple-
ment an accurate black image, thereby improving contrast
ratio.

[0072] FIG. 4 illustrates a plan view of the pixel 3 which
includes: the first scan line SLn, the second scan line SLn-1,
the emission control line ELn, the initialization voltage line
VL, and the bypass control line BPL that are disposed ina row
direction. These lines respectively apply the first scan signal
Sn, the second scan signal Sn-1, the emission control signal
En, the initialization voltage Vint, and the bypass signal BP.
The data line DLm and the driving voltage line PL are dis-
posed across the first scan line SLn, the second scan line
SLn-1, the emission control line ELn, the initialization volt-
age line VL, and the bypass control line BPL. The data line
DLM and the driving voltage line respectively apply the data
signal Dm and the first power supply voltage ELVDD to pixel
3.

[0073] The pixel 3 includes the seven thin film transistors
T1 to T7 and a capacitor Cst.

[0074] In other embodiments, a different number of tran-
sistors and/or capacitors may be included. Also, the OLED
may be formed in a region corresponding to a via hole VIA.
[0075] The thin film transistors T1 to T7 are formed along
an active layer 112. The active layer 112 may curve in various
shapes. The active layer 112 includes a channel region that is
not doped with a dopant and is formed, e.g.. of polysilicon.
The active layer 112 also includes a source region and a drain
region doped with a dopant material. The source and drain
regions may be formed on respective sides of the channel
region. The dopant material depends on the conductivity type
of the thin film transistor, e.g., an N-type dopant material or a
P-type dopant material.

[0076] The bypass thin film transistor T7 includes a gate
electrode G7, a source electrode S7, and a drain electrode D7.
The source electrode S7 corresponds to a doped source region
in the active layer. The drain electrode D7 corresponds to a
doped drain region in the active layer. The gate electrode G7
is connected to the bypass control line BPL. The source
electrode S7 is directly connected to the drain electrode D6 of
the second emission control thin film transistor T6. The drain
electrode D7 is directly connected to the drain electrode D4 of
the initialization thin film transistor T4.

[0077] FIG. 5 illustrates a view along section line A-A' in
FIG. 4, FIG. 6 illustrates a view along section line B-B' in
FIG. 4, and FIG. 7 illustrates a data line in FIG. 4. The
following description focuses on the illustrative case of the
driving thin film transistor T1 and the capacitor Cst. The other
thin film transistors T2 to T7 may have substantially the same
structure as the transistor T1. The embodiments of FIGS. 5 to
7 may also be similarly applied to pixel 1 in FIG. 2.

[0078] Referring to FIGS. 5 and 6, a buffer layer 101 is on
a thin film transistor array substrate (e.g., substrate) 100. The
substrate 100 may be a transparent glass substrate formed
mainly of Si0,. In other embodiments, the substrate 100 may
be formed of one or more different materials, e.g., transparent
plastic materials and metal materials. The buffer layer 101
may be optionally omitted.

[0079] Anactivelayer 112 is onbufferlayer 101. Theactive
layer 112 may include a semiconductor, e.g., semiconductor
oxide. The active layer 112 may be formed by depositing a
semiconductor layer on substrate 100 and patterning and
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crystallizing the semiconductor layer according to an active
layer pattern. Herein, the semiconductor layer may be pat-
terned and then crystallized, or may be crystallized and then
patterned. The crystallization may be performed by various
processes, e.g., rapid thermal annealing (RTA), solid phase
crystallization (SPC), excimer laser annealing (ELA), metal
induced crystallization (MIC), metal induced lateral crystal-
lization (MILC), sequential lateral solidification (SLS), and/
or advanced sequential lateral solidification (ASLS). A thin
film transistor is formed along the active layer 112.

[0080] A first insulating layer 102 is on the substrate 100
with the active layer 112 thereon. The first insulating layer
102 may have a multilayer structure, in which an organic
insulating material and/or an inorganic insulating material are
alternately formed.

[0081] The first gate wiring including the gate electrode G1
of the driving thin film transistor T1, the first electrode Cstl of
capacitor Cst, and the emission control line ELn is formed on
the first insulating layer 102. The first gate wiring may further
include the gate electrodes G2 to G7 of the thin film transis-
tors T2 to T7, the first scan line SLn, the second scan line
SLn-1, and the bypass control line BPL.

[0082] Thefirst gate wiring may be formed to have a single-
layer structure or a multilayer structure including a metal
material, e.g., platinum (Pt), palladium (Pd), silver (Ag),
magnesium (Mg), gold (Au), nickel (Ni), neodymium (Nd),
iridium (Ir}, chrome (Cr), lithium (L), calcium (Ca), molyb-
denum (Mo), titanium (Ti), tungsten (W), aluminum (Al),
copper (Cu), or an alloy thereof.

[0083] By doping the active layer 112, an undoped channel
region is formed for each of the thin film transistors T1 to T7.
A source region and a drain region, doped with a dopant, is on
respective sides of the channel region. The source region and
the drain region correspond respectively to a source electrode
and a drain electrode. The dopant material depends on the
conductivity type of the thin film transistor, e.g., an N-type
dopant material or a P-type dopant material. The doping
operation may be performed after a second insulating layer
103 is formed.

[0084] FIGS. 5 and 6 illustrate a portion of the channel
region of the driving thin film transistor T1 and a portion of
the drain region (drain electrode) of the second emission
control thin film transistor T6 in the active layer 112.

[0085] A second insulating layer 103 is on the first gate line.
The second insulating layer 103 may also function as a dielec-
tric of capacitor Cst. The second insulating layer 103 may
have a multilayer structure, in which an organic insulating
material and/or an inorganic insulating material are alter-
nately formed.

[0086] The second gate wiring including the second elec-
trode Cst2 of capacitor Cst is formed on second insulating
layer 103. The second gate wiring further includes initializa-
tionvoltage line VL. Like the first gate wiring, the second gate
wiring may have a single-layer structure or a multilayer struc-
ture, including a metal material, e.g., Pt, Pd, Ag, Mg, Au, Ni,
Nd, Ir, Cr, Li, Ca, Mo, Ti, W, Al, Cu, or an alloy thereof.
[0087] A third insulating layer 104 is on the substrate 100
having the second gate wiring thereon. Like the first insulat-
ing layer 102 and the second insulating layer 103, the third
insulating layer 104 may have a multilayer structure, in which
an organic insulating material and/or an inorganic insulating
material are alternately formed.

[0088] The data wiring including the driving voltage line
PL, the first connection member 120, and the second connec-
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tion member 130 are formed on the substrate 100, having the
third insulating layer 104 thereon. As illustrated in FIG. 7, the
data wiring further includes the data line DL.m and the third
connection member 140, in addition to the driving voltage
line PL and the first and second connection members 120 and
130.

[0089] The driving voltage line PL is connected to the sec-
ond electrode Cst2 of capacitor Cst through the contact holes
47 and 48. The first connection member 120 may connect the
drain electrode D6 of the second emission control thin film
transistor T6 to the OLED, for example, by a pixel electrode
connected through via hole VIA. The second connection
member 130 is connected to the first electrode Cstl of the
capacitor Cst and the gate electrode G1 of the driving thin film
transistor T1 through a contact hole 41.

[0090] A region passing through the capacitor Cst is
removed from the driving voltage line PL. because driving
voltage line PL is connected to both edges of the second
electrode Cst2 of the capacitor Cst, the driving voltage line PL
may have a mesh structure. An additional space may be
formed on the capacitor Cst. because first connection member
120 is disposed in the additional space on the capacitor Cst, a
sufficient horizontal distance between the date wiring may be
ensured.

[0091] Like the first gate wiring and second gate wiring, the
data wiring may have a single-layer structure or a multilayer
structure, including a metal material, e.g., Pt, Pd, Ag, Mg, Au,
Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, Al, Cu, or an alloy thereof.
In one embodiment, the data wiring may be formed to have a
three-layer structure of Ti/Al/Ti.

[0092] A passivation layer 105 may be formed on the third
insulating layer 104 to cover the data wiring. A via hole VIA
is formed in the passivation layer 105. An anode electrode
(pixel electrode) of the OLED is formed on the passivation
layer 105 to cover the via hole VIA.

[0093] A pixel definition layer is formed on the passivation
layer 105 and an edge of the pixel electrode. The pixel defi-
nition layer has a pixel opening portion exposing the pixel
electrode. The pixel definition layer may be formed, for
example, of polyacrylate-based resins, polyimide-based
organic materials, or silica-based inorganic materials. An
organic emission layer on the pixel electrode may be exposed
by the pixel opening portion. A cathode electrode (e.g., com-
mon electrode) is formed on the organic emission layer over
the substrate 100. Thus, an OLED including the pixel elec-
trode, the organic emission layer, and the common electrode
is formed. In another embodiment, the pixel electrode may be
a cathode electrode and the common electrode may be an
anode electrode.

[0094] FIG. 8 illustrates a plan view of another pixel, and
FIG. 9 illustrates a data line in FIG. 8. Referring to FIG. 8, a
pixel 5 includes a first scan line SLn, a second scan line
SLn-1, an emission control line ELn, an initialization voltage
line VL, and a bypass control line BPL disposed in a row
direction. These lines respectively apply a first scan signal Sn,
a second scan signal Sn-1, an emission control signal En, an
initialization voltage Vint, and a bypass signal BP. A data line
DLm and a driving voltage line PL are disposed across the
first scan line SLn, the second scan line SLn-1, the emission
control line ELn, the initialization voltage line VL, and the
bypass control line BPL. The data line DLLm and the driving
voltage line PL respectively apply a data signal Dm and a first
power supply voltage ELVDD to pixel 5.
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[0095] The pixel 5 includes the seven thin film transistors
T1 to T7 and a capacitor Cst. In other embodiments, a differ-
ent number of transistors and/or capacitors may be included.
Also, an OLED may be formed in a region corresponding to
avia hole VIA.

[0096] The thin film transistors T1 to T7 and the capacitor
Cst in FIG. 8 may be formed in the same manner as the thin
film transistors T1 to T7 and the capacitor Cst in FIG. 4. The
following description will focus on differences in structure
between the pixel 5 and the pixel 3.

[0097] Referring to FIGS. 8 and 9, active layer 112 is
formed, and first gate wiring is formed on the active layer 112.
The second gate wiring is formed on the first gate wiring. Data
wiring is formed on the second gate wiring. An insulating
layer is formed between the active layer 112 and first gate
wiring, between the first gate wiring and the second gate
wiring, and between the second gate wiring and the data
wiring. A passivation layer may be formed on the data wiring.
[0098] The first gate wiring includes the gate electrodes G1
to G7 of the thin film transistors T1 to T7, the first scan line
SLn, the second scan line SLn-1, the emission control line
ELn, and the bypass control line BPL. The second gate wiring
includes the second electrode Cst2 of the capacitor Cst. The
data wiring includes data line DLm, the driving voltage line
PL, a first connection member 12, a second connection mem-
ber 13, and a third connection member 14.

[0099] A pixel electrode (e.g., anode electrode) of the
OLED is formed to cover a first via hole VIA1, to connect the
second emission control thin film transistor T6 and OLED.
The initialization voltage line VL is formed in parallel to the
first and second scan lines SLn and SLn-1 to cover a second
via hole VIA2, to connect initialization thin film transistor T4
and initialization voltage line VL.

[0100] The first connection member 12 is substantially tet-
ragonal. The first connection member 12 is connected to the
drain electrode D6 of the second emission control thin film
transistor T6 through a contact hole 46. The first connection
member 12 is connected to the anode electrode of the OLED
through the via hole VIA, formed in a region adjacent to
contact hole 46.

[0101] The driving voltage line PL is formed across the
capacitor Cst parallel to the data line DLm in the vertical
direction without disconnection. The driving voltage line PL
is connected to the second electrode Cst2 of capacitor Cst
through a contact hole 49. In alaternative embodiments, the
row and column directions may be vertical and horizontal
directions, respectively.

[0102] The second connection member 13 is connected to
the first electrode Cst1 of capacitor Cst through a contact hole
41 in a region corresponding to an opening OP, formed in a
substantially central portion of the second electrode Cst2 of
the capacitor Cst. The second connection member 13 is con-
nected to drain electrode D3 of the compensation thin film
transistor T3 through a contact hole 42, for example, by
extending in the vertical direction in a substantially linear
shape.

[0103] The third connection member 14 is substantially
tetragonal, and is connected to the source electrode S4 of the
initialization thin film transistor T4 through the contact hole
45.

[0104] In the comparative example of FIGS. 8 and 9,
because a distance dl between the first connection member 12
and the driving voltage line PL, which are adjacent to each
other on the same layer in a first weak point region WP1, and
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adistance d2 between the second connection member 13 and
the driving voltage line PL, which are adjacent to each other
on the same layer in a second weak point region WP2, are
small, an inter-line short circuit may frequently occur in the
first weak point region WP 1 and second weak point region
WP2.

[0105] In contrast, in the embodiment of FIG. 7, a portion
of driving voltage line PL passing through a region of capaci-
tor Cst is removed. As a result, the driving voltage line PL
does not pass through the region of the capacitor Cst. Also, a
narrow first portion 121 of the first connection member 120 is
connected to the drain electrode D6 of the second emission
control thin film transistor T6. A wide second portion 122 of
the first connection member 120 is disposed on the capacitor
Cst from which the driving voltage line PL is removed.
Accordingly, in FIG. 7, first weak point region WP1 in FIG. 9
is shifted to a third weak point region WP3 in which the
capacitor Cst is formed. Also, a distance d3 between the first
connection member 120 and the adjacent driving voltage line
PL, and a distance d4 between the first connection member
120 and the data line DL.m, may be greater than distance dl in
the comparative example of FIG. 9.

[0106] Also, inthe embodiment of FIG. 7, alength 12 of the
second connection member 130 (connecting the drain elec-
trode D3 of compensation thin film transistor T3) and the first
electrode Cstl of capacitor Cst in a fourth weak point region
WP4 (e.g., a region corresponding to second weak point
region WP2 in FIG. 9) is smaller than a length 11 of the
second connection member 13 in the second weak point
region WP2. As a result, an openingillustrated in FIG. 8 of the
comparative exaniple is not formed in the second electrode
Cst2 of the capacitor Cst. Also, as illustrated in FIG. 4, an
outer portion of the second electrode Cst2 adjacent to the
compensation thin film transistor T3 is removed. The second
connection member 130 is connected to an edge portionof the
first electrode Cstl under a region from which the second
electrode Cst2 is removed. Accordingly, the fourth weak
point region WP4 (FIG. 7) may be smaller than the second
weak point region WP2 in FIG. 9.

[0107] In accordance with one or more of the aforemen-
tioned embodiments, an additional space is ensured by
removing a portion of the driving voltage line PL extending in
the vertical direction, e.g., a portion of driving voltage line PL
overlapping capacitor Cst. Because the position of first weak
point region WP1 of the comparative example is shifted to the
third weak point region WP3 (in order to increase the distance
of the adjacent lines formed on the same layer), restriction in
the horizontal direction may be reduced or minimized. Also,
the fourth weak point region WP4 corresponding to second
weak point region WP2 of the comparative example may be
reduced. Accordingly, the likelihood of an inter-line short
circuit occurring may be reduced.

[0108] FIG. 10 illustrates another embodiment of a pixel 6,
and FIG. 11 illustrates a view along section line C-C in FIG.
10. Pixel 6 may be similar to pixel 3, except that a first
connection member 120 also functions as a third electrode
Cst3 of a capacitor Cst.

[0109] Referring to FIGS. 10 and 11, because the driving
voltage line PL is separated, e.g., does not overlap, the driving
thin film transistor T1, a space (through which a line does not
pass) may be formed on the capacitor Cst. Because of the
separation, driving voltage line PL disposed in an upper por-
tion of the capacitor Cst is connected to a top edge of the
second electrode Cst2 of the capacitor Cst through the contact
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hole 47. Driving voltage line PL disposed in a lower portion
of the capacitor Cst is connected to a bottom edge of the
second electrode Cst2 of the capacitor Cst through the contact
hole 48.

[0110] Because the second electrode Cst2 of capacitor Cst
1s connected between adjacent pixels in the horizontal direc-
tion, the driving voltage line PL may have a mesh structure
connected in the vertical and horizontal directions. Also, driv-
ing voltage line PL is connected to the first emission control
thin film transistor T5 through contact hole 44. FIG. 11 illus-
trates a channel region of an active layer of the driving thin
film transistor T1 in the active layer 112.

[0111] The first connection member 120 is connected to the
drain electrode D6 of second emission control thin film tran-
sistor T6 through the contact hole 46. The first connection
member 120 is connected to the anode electrode of the OLED
through the via hole VIA. Accordingly, the first connection
member 120 may connect the OLED to the driving thin film
transistor T1 and the second emission control thin film tran-
sistor T6.

[0112] The first connection member 120 includes a first
portion 121 parallel to the driving voltage line PL, and a
second portion 122 formed at a portion of the region in which
the driving voltage line PL is separated. The first portion 121
is substantially linear, and the second portion 122 is substan-
tially polygonal. The second portion 122 has a larger width
and area than the first portion 121.

[0113] The via hole VIA is formed to correspond to a por-
tion of the second portion 122 of the first connection member
120, and is disposed at a portion on the driving thin film
transistor T1 and the capacitor Cst. The first portion 121 has
a width sufficient to prevent a short circuit with driving volt-
age line PL, disposed on the same layer as the first portion
121. The second portion 122 of the first connection member
120 may be formed to maximally overlap with the first elec-
trode Cstl and the second electrode Cst2 of capacitor Cst. As
aresult, the second portion 122 may also function as the third
electrode Cst3 of the capacitor Cst. Because the capacitor Cst
has a triple-electrode structure, the capacitance thereof may
be increased.

[0114] The second connection member 130 is connected to
the first electrode Cstl of capacitor Cst through the contact
hole 41 at an edge of the first electrode Cstl, for example, at
one corner of first electrode Cstl. The second connection
member 130 is connected to the drain electrode D3 of the
compensation thin film transistor T3 through the contact hole
42. Accordingly, the second connection member 130 may
connect the capacitor Cst to the compensation thin film tran-
sistor T3 and the initialization thin film transistor T4.

[0115] The third connection member 140 may connect the
source electrode S4 of the initialization thin film transistor T4
and the initialization voltage line VL through contact hole 45.
[0116] Although some of the aforementioned pixel
embodiments have a 6Tr-1Cap structure (e.g., six thin film
transistors and one capacitor) and other embodiments have a
7Tr-1Cap structure (e.g., seven thin film transistors and one
capacitor), a different number of transistors and/or capacitors
may be included in alternative embodiments. Thus, the
organic light-emitting display apparatus may include a plu-
rality of thin film transistors and one or more capacitors inone
pixel, and may have various structures in which an additional
line is further formed or a line is omitted.

[0117] In accordance with one or more of the aforemen-
tioned embodiments, a distance between lines on a same layer
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in an organic light-emitting display apparatuses may be suf-
ficiently spaced to prevent inter-line short circuits, thereby
increasing yield.

[0118] 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 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 connection with other embodi-
ments 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. A thin film transistor array substrate, comprising:

adriving thin film transistor including a curved active layer
and a gate electrode overlapping a channel region of the
active layer;

a capacitor having a first electrode including the gate elec-
trode of the driving thin film transistor and a second
electrode overlapping the first electrode;

a driving voltage line including driving voltage line por-
tions on the capacitor and connected to edges of the
second electrode of the capacitor; and

a first connection line at a portion of a region on the capaci-
tor separated from the driving voltage line, wherein a
portion of first connection line is exposed through a via
hole.

2. The substrate as claimed in claim 1, wherein the first

connection line has:

a first portion parallel to the driving voltage line, and

a second portion having a greater width than the first por-
tion,

wherein the via hole is disposed at the second portion.

3. The substrate as claimed in claim 1, further comprising:

a compensation thin film transistor to compensate for a
threshold voltage of the driving thin film transistor; and

asecond connection line to connect the first electrode of the
capacitor and the compensation thin film transistor.

4. The substrate as claimed in claim 3, wherein the second
connection line is connected to an edge of the first electrode of
the capacitor.

5. The substrate as claimed in claim 3, wherein the driving
voltage line, first connection line, and second connection are
on a same layer.

6. The substrate as claimed in claim 2, wherein the second
portion of the first connection line is formed as a third elec-
trode of the capacitor and overlaps the second electrode of the
capacitor.

7. The substrate as claimed in claim 1, further comprising:

a first insulating layer covering the active layer;

a second insulating layer covering the first electrode of the
capacitor;

athird insulating layer covering the second electrode of the
capacitor; and

a fourth insulating layer covering the first connection line.

8. The substrate as claimed in claim 2, further comprising:

an emission control thin film transistor connected to one
end of the first portion of the first connection line and
turned on by an emission control signal transmitted
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through an emission control line, wherein the emission
control thin film transistor is to transmit a driving current
from the driving thin film transistor to an organic light-
emitting device.

9. The substrate as claimed in claim 8, wherein the organic
light-emitting device has a pixel electrode connected to the
first connection line through the via hole.

10. The substrate as claimed in claim 1, wherein the second
electrodes of the capacitors of pixels adjacent in a horizontal
direction are connected to each other, and wherein the driving
voltage line has a mesh structure.

11. An organic light-emitting display apparatus, compris-
ing:

a driving thin film transistor having a curved active layer

and a gate electrode on the active layer and overlapping
a channel region of the active layer;

a capacitor having a first electrode including the gate elec-
trode of the driving thin film transistor, and a second
electrode overlapping the first electrode;

a driving voltage line including driving voltage line por-
tions on the capacitor and connected to edges of the
second electrode of the capacitor;

a first connection line at a portion of a region on the capaci-
tor separated from the driving voltage line, wherein a
portion of first connection line is exposed through a via
hole; and

an organic light-emitting device to emit light based on
driving current from the driving thin film transistor.

12. The apparatus as claimed in claim 11, wherein the first

connection line has:

a first portion parallel to the driving voltage line; and

a second portion having a greater width than the first por-
tion,

wherein the via hole is disposed at the second portion.

13. The apparatus as claimed in claim 11, further compris-
ing:

a compensation thin film transistor to compensate for a

threshold voltage of the driving thin film transistor; and
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a second connection line connecting the first electrode of

the capacitor and the compensation thin film transistor.

14. The apparatus as claimed in claim 13, wherein the
second connection line is connected to an edge of the first
electrode of the capacitor.

15. The apparatus as claimed in claim 13, wherein the
driving voltage line, first connection line, and the second
connection are on a same layer.

16. The apparatus as claimed in claim 11, wherein the first
connection line is formed as a third electrode of the capacitor
and overlaps the second electrode of the capacitor.

17. The apparatus as claimed in claim 11, further compris-
ing:

a first insulating layer covering the active layer;

a second insulating layer covering the first electrode of the

capacitor;

athird insulating layer covering the second electrode of the

capacitor; and

a fourth insulating layer covering the first connection line.

18. The apparatus as claimed in claim 12, further compris-
ing:

an emission control thin film transistor connected to one

end of the first portion of the first connection line and
turned on by an emission control signal transmitted
through an emission control line, the emission control
thin film transistor to transmit the driving current from
the driving thin film transistor to the organic light-emit-
ting device.

19. The apparatus as claimed in claim 18, wherein a pixel
electrode of the organic light-emitting device is connected to
the first connection line through the via hole.

20. The apparatus as claimed in claim 11, wherein the
second electrodes of the capacitors of pixels adjacent in a
horizontal direction are connected to each other, and wherein
the driving voltage line has a mesh structure.
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